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ABSTRACT

Objective To explore the diagnostic value of DCE-MRI and DWI in molecular subtypes and axillary
lymph node metastasis in patients with invasive breast cancer. Methods A total of 110 patients with
invasive breast cancer confirmed by pathological examination were enrolled between January 2022
and December 2023, and all underwent DCE-MRI and DWI examinations after admission. According to
the results of immunohistochemistry, patients were divided into Luminal A group (16 cases), Luminal B
group (59 cases), HER2 overexpression group (17 cases) and triple-negative group (18 cases). According
to presence or absence of axillary lymph node metastasis, patients were divided into positive group
(63 cases) and negative group (47 cases). The imaging parameters in different groups were compared.
The diagnostic value of DCE-MRI and DWI characteristic parameters in molecular subtypes and axillary
lymph node metastasis was evaluated by receiver operating characteristic (ROC) curves. Results There
were significant differences in ADC, K" and Kep, among patients with different molecular subtypes
(P<0.05), but there was no significant difference in extravascular extracellular space distribute volume
per unit tissue volume (Ve) among them (P>0.05). ADC in patients with triple-negative was lower than
that with the other subtypes, K" was higher than that with the other subtypes, and K¢, was higher
than that in Luminal A group and Luminal B group. K™ and K., in HER2 overexpression group were
higher than those in Luminal A group and Luminal B group. K' and Kep, in Luminal B group were
higher than those in Luminal A group (P<0.05). AUC of K*"s combined with Kep was the greatest for
differential diagnosis of Luminal A, Luminal B, and HER2 overexpression [0.878 (0.813~0.942), 0.855
(0.783~0.927), and 0.922 (0.862~0.982), ]. AUC of ADC combined with K" and K., was the greatest
for differential diagnosis of triple-negative [0.941 (0.884~0.998)]. ADC in positive group was lower than
that in negative group, K™ and Ke, Were higher than those in negative group (P<0.05), but there was
no significant difference in V. between the two groups (P>0.05). AUC of ADC combined with K" and
Kep Was the greatest for predicting axillary lymph node metastasis [0.934 (0.875~0.992)]. Conclusion
DCE-MRI combined with DWI has high value in quantitative diagnosis of molecular subtypes and
axillary lymph node metastasis in patients with invasive breast cancer.

Keywords: Dynamic Contrast-Enhanced Magnetic Resonance Imaging; Diffusion-Weighted Imaging;
Invasive Breast Cancer; Molecular Subtype; Axillary Lymph Node Metastasis
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12KBRESZ TREBEELPLERET~14 dANRKRE, XH
1.5 THEEIRPBB N (EESiemensATE]), HEFEFIEIET2WI.
T1WI. DWIFIDCE, BEfFES#H Nzl EHDWIHEFbEEX

0. 1000 s/mm’, S2R/E4TDCEFH, E&RIL508], 2
ARG, KESETSEN0.1 mmol/kg 16Gd-DTPA-BMARTLL
FI(ZEGE healthcarerdl), EZE 3.5 mL/s, BA20 mL&E
EhokoRERR K EE, ohSIEaE S KERE A5 min25 s,

R1MRIBHFY 2%

=27 TR(ms) TE(ms) FOV(mm?) REE(mm) EEEmm) B SRR ER BERAIME

T2WIEHRS 3920 68 350X350 5 0 512X512 1 =

T1WI 6.86 2.39 360X360 2 0.1 512X512 1 =

DWI 2769.59 61.7 350%X350 4 2 256X256 3 =

DCE 487 2.4 380X380 3 1.5 256 X256 2
1.3 UEREDT BRERGRBANEG TR, H2E3EULE  (ROI), ITEXRMIFMAL(ADC). BEEBEH(K™™). BXE
B ELURNEMRINREERNBERLT, GBERMBXIE (K NME MR EIREFILL (Ve)o

(1) ® (1)
® ® (1) ®

Bl BEEMRIEHE, LMEH, 38%, Luminal AR (GEM).

BI1A: TOWLE BE B f 20 AL S 815 5 R A, G BH, ALK, L8R ka)E; HiB:

TIWIE 4 2 A AL A AR fE 5 %0, B1C: DVIE T4 E&fE 5K I; E1D: ADCERKMEy B IRaI; E1E: DCE-MRIEH MM 2 F E LB, EIF:

AUEREEEY; BHIG AUARSE AL LR W B,

1.4 BEHE B8BSt.GallenEFILESNEERE", RIBGRE
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ARM=FAMEILA, HRIE166. 5961, 17HIF118ME]; RAEAH
ARE-RLAREFHMBREMREBERETLEE, RIERSHELS
®SER, DRREANPRNA, DRE366IFMT4H.
1.5 533 % BIESPSS 26.000M8, ESITEZEIL(X £5)
xR, WREBBEREHESN. tRE; HEHEMNUE(%)R
R, RAx 0%, RAAREXRR(ICC)HT BTN, £
#=Z & TERHE(ROC) AT/ DCE-MRIFIDWIFIES #1578
ENFUTENBEREERZRENIZHNE, & TEIR(AUC)E
FiDe-long’##:%0, #2307k /Ea=0.05,

24 R

2.1 BERFRHERN DT ASEMRRNZ G PSR
[B1CC#90.854(0.742~0.927), 4AMICC770.891(0.780~0.945), 12
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22 FRASFERBEIRKRBMER TES FREBEER,
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BEY, HER2EFRIABMERFE—EIZMNE, ZHEKGIZHT
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MAHE ROCEIZNDTET, ADC. K™™, KepXTBEREMBLEHE

BB —ENNE, ZEREMEES(P<0.05, E3. &7).

R2 FASFLERBEIRKREE LB
45 FR (%) HEIRE KEfgf(kg/m?) MELEREB
H$iz Rz PR A
Luminal AR (n=16) 59.37+8.37 6(37.50) 10(62.50)  23.51%+3.19 3(18.75) 13(81.25)
Luminal BE£H(n=59) 61.42+10.25 38(64.41) 21(35.59) 23.27%+2.86 20(33.90) 39(66.10)
HER23E FIX R (n=17) 58.2649.61 7(41.18) 10(58.82)  23.84+3.36 7(41.18) 10(58.82)
=AMELE (n=18) 60.73+8.80 9(50.00) 9(50.00) 22.6213.04 6(33.33) 12(66.67)
Faf x 2 5.565 2.011
P 0.135 0.570
R3IFASFERBEMRIEGFESHLR

45 ADC(X103/mm?2-s1)  K'S(min?) Kep(min?) Ve

Luminal AZY48(n=16) 1.14%0.20 0.77%0.13 1.10%+0.16 0.81%+0.15

Luminal BE{£H (n=59) 1.10£0.17 0.93%0.21° 1.22£0.13° 0.85%0.13

HER2i3 FRIABYZH (n=17) 1.08+0.18 1.51%£0.31% 1.72%£0.21% 0.83+0.16

=PEMEILHE (n=18) 0.85+0.15%¢ 1.89+0.35%¢ 1.77£0.23% 0.82%+0.13

F 11.088 94.630 88.734 0.484

P <0.001 <0.001 <0.001 0.694

S Sluminal ABUAALEER, °P<0.05; Sluminal BEIAALLER, °P<0.05; SHERZSFRARALLE, cP<0.05,

4 DCE-MRIEX & DWISHRE ML IRE R & 5 F R R EFS RN ED

B IGRE  AUC(95%CI) P BUBE(%) BRE(%)
£3Luminal AR
ADC 1.08 0.593(0.447~0.740)  0.234 75.00  46.61
Kens 1,03 0.771(0.651~0.891)  0.001 87.50  69.15
Kep 1.28 0.734(0.624~0.844)  0.003 87.50  57.45
KIS+ gp 0.878(0.813~0.942) <0.001 100.00 72.34
£5lLuminal B!
ADC 1.05 0.597(0.490~0.704)  0.080 76.27  41.18
Kirens 1,12 0.766(0.675~0.856) <0.001 77.97  64.70
Kep 1.40 0.700(0.598~0.801) <0.001 89.83  43.14
KIS+ gp 0.855(0.783~0.927) <0.001 89.83  68.63
¥SIHER2E RIXE (2 ]
ADC 1.07 0.647(0.497~0.798)  0.055 70.59  58.06 P2 DCE-MRIEK-&-DWI 5 33 3 o LRk B 4 2 F T A HROCH 4.
Kiens 1.7 0.780(0.655~0.905) <0.001 76.47  76.34
Kep 1.58 0.775(0.662~0.888) <0.001 70.59  74.19
Kirans+K gp 0.922(0.862~0.982) <0.001 82.35  90.32 R A ARRHELEEBBREBERKER LR
usn = AR A5 FiR (%) HEIRTS REEE (kg/m?)
ADC 0.95 0.731(0.613~0.848)  0.002 7222  63.04 a4 Aes
FA14%4H (n=36) 61.32+9.27  21(58.33) 15(41.67) 23.51+3.37
ke 169 0.792(0.676~0.908) <<0.001 50.00 9348 FAiE4A (n=74) 60.13+10.32 39(52.70) 35(47.30) 23.18%3.05
Kep 155 0.796(0.678~0.913) <0.001 66.67  85.87 (12 0.586 0.310 0.514
ADCHK'S+K o 0.941(0.884~0.998) <0.001 88.89  85.87 P 0.559 0.578 0.608
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BEEM, XFRERET, FRASFIREBEADC, K™"M
KoZIEER, HR=[AMEEEADCRE, K" HKo2S,
SHARREREFY, TRESHEERSENMHR, MHE
MR IRLZ ZRMNAR, MBERKENETIR, RBAEHE
%, HEMBEXS, H=ZPAMEADCERE, K™ "MK,
ExMmMEEENE, MEEEEEHES, NRSUEEHS,
KtransflKeptB Bz AB", ZHAMEBEEESWSK " HKep
HE, JRERIARBEMERNMET, MEMDEFE, M
E@BEMEI, #—FLEIROCIENDCE-MRIFIDWIFIES
NEDFIRNENNE, ERER, K""MKoELuminal A
B, Luminal BE, HER2E RXEMNEF FIE—TIZ N
B, —EBEALHNEES; ADC. K™, KepE=IAHEH
LR E—TLHNE, ZERSEHNEES, 2/DCE-
MRIBFEDWIKRET BT EE S FIRERNERZH, BT iEERAR
RSB SIS IZ REE,

MRIZHEGERHHABREEEREHEERTSHEELO S
X, BEXFMRIEKBERSHEEIGHHFEETFHERR
@ B EM et AR, BIAESINER. FESHK. HA
BEREEX, AARTAMABEADCETFEME, K™ HMKep
STEMA, TRk FY BHZRE™E, MEnHtEEs,
RTHANRRNES, MELERBOTELES, ROCHEDITE
R, ADC. K™, KepRTBEMRE ME LB TMAUCH0.686.
0.793. 0.768, =&EEAAUCH0.934, BHESFHE—5%, KA
DCE-MRIBXESDWINT EEREMELEEZZAERESNTUNNE,.

£ FFTR, EFDCE-MRI. DWIKZEIKEXADC. K™ *FKep,
RN AREEESFIRENBRENEEEREEERENER
LHNE, BBESNEES, TESLRENIRKRET 2K, B
TRRBEEREZL, HEXRZ2R), FRDFILERMELLFRY
fr, BREE—FL, HIEAREER, THMERMFRKER
RRAENDT
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R6 TAHEHBLERBIERBEMRIKGESHLR
A5 ADC(X103/mm?2-s1) K"S(min) Kep(mint) Ve
FHI%4E (n=36) 0.90%0.19 1.68+0.31 1.58+0.29 0.83%+0.14
PEME4E(n=74) 1.14%+0.22 0.89+0.19 1.27%+0.18 0.84%0.16
t 5.604 16.496 6.881 0.320
P <0.001 <0.001 <0.001 0.750

K7 DCE-MRIEXSDWIR BB I I B &

BEHELSHBRRNMN ED
28 IFE  AUC(95%CI) P BRE (%) HRE(%)
ADC 101  0.686(0.575~0.798) 0.002 44.44  87.84
K@ 140  0.793(0.697~0.889) <0.001 5556  90.54
Kep 143 0.768(0.667~0.870) <0.001 69.44  81.08
ADC+K™™+Ke,  0.934(0.875~0.992) <0.001 83.33  97.30
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