#® X

MRIZhZ1E 58, DWIEX
SIVIMES 24 2. iR fa
MHED T3 EZEH
=bagiing

hEw X A F X
FAER A

1. B EEARE SR EB
LR ARERR

2.7 BERN AR MEER
ILERR—%X (& B3 530000)

(EE] BN HITMRIFZSIEREEIEHR(DCE-MRI).
IRERINA AR 1% (DWI)BX & B D IR H IR AR B (IVIM) B
BN ABRE(BC) RED FHRIZKNE. Bk it
EY2020E 18 E20234F 128 A WA 89236/ FLAR
BREE, RIBFERES ABCHLIIFM RMR
TH1066), HFEMDCE-MRI. DWIFIIVIMiGZS,
b3 BCAM RIMEBEZTADCE-MRI. DWI. IVIMZ

ZidE TEHHIERLE(ROC) D 4FDCE-MRI. DWI
BESIVIMB I BCHIZ T EE, WREBLRATE
DFRE, ERFASFHEBCEEDCE-MRI.
DWI. IVIMBHKMMEZREMVD). MEEME
F(VEGF)7K¥F; PearsontBx45#BCEEDCE-
MRI. DWI. IVIMB#5MVD. VEGFHIXFK, &
* BCéﬁg*RE*?*gﬁ%ﬁ((Ktrans) /}luli$u%§5((|(ep)
MPRRRMT BAK(D )BT RMEFEA, MBI
REIMEIFRATRLL (Ve). RIIRENRLR(ADC). R
KM WA (D) FEELH(NETREBZAH(P
<0.05)s DCE-MRI. DWIFIIVIMB$REL A2 BTBCAY
HI4% FEFI(AUC)M0.902, SUKERS5.38%, BT
ZIF R MIZEAAUCHI BURE (P<0.05), HER-2
FAMRIFI =FRRIBCEBZ KNS, Kep. D*FIMVD.
VEGFKFE &=, =MEVe. ADCHMfERME(P
<0.05)° =PAEIMVD. VEGFKFYSKIS, Kep.

Z1FMEX, 5Ve. ADCEEHRHEX(P<0.05);
HER-2PFAM B MVDKFESKIPNS2EEX, 5ADC
. DIEEHIEX(P<0.05), &} DCE-MRI. DWI
BESIVIMB A B FBCIRKIZEN £ F 5 BT
&, ERIRRRNET A,

(RsiA] ZURRER; IpRiolT; 2F28,;
MRIZNSHE SRR SREIIA

(FESES] R737.9

(XETIREE] A

(B2mB] I BHEREAR PERREERS
BELTRIRE(220200913)

DOI:10.3969/j.issn.1672-5131.2025.12.028

CHINESE JOURNAL OF CT AND MRI, Dec. 2025, Vol.23, No.12 Total No.194

Diagnostic Value of Dynamic Contrast-
enhanced MRI and DWI Combined with
IVIM Parameters in Breast Cancer and Its
Molecular Classifications*

CHEN Xi-yu, MO Dan, JIANG Yi, HUANG Tuo-shu, JIANG Qing—hua*.

1.Department of Breast and Thyroid, Maternity and Child Health Care of Guangxi Zhuang
Autonomous Region, Nanning 530000, Guangxi Zhuang Autonomous Region, China

2.First Ward, Department of Breast Cancer, Guangxi Medical University Cancer Hospital, Nanning
530000, Guangxi Zhuang Autonomous Region, China

ABSTRACT

Objective To explore the diagnostic value of dynamic contrast-enhanced magnetic resonance imaging
(DCE-MRI) and diffusion-weighted imaging (DWI) combined with intravoxel incoherent motion
(IVIM) in breast cancer (BC) and its molecular classifications. Methods A total of 236 patients with
breast diseases admitted to the hospital were enrolled between January 2020 and December 2023.
According to pathological examination, they were divided into BC group (130 cases) and benign lesion
group (106 cases). All patients underwent DCE-MRI, DWI and IVIM examinations. DCE-MRI, DWI and
IVIM parameters in the two groups were compared, and diagnostic efficiency of the above parameters
for BC was analyzed by receiver operating characteristic (ROC) curves. Molecular classifications were
determined by pathological results, DCE-MRI, DWI and IVIM parameters, micro-vascular density (MVD)
and vascular endothelial growth factor (VEGF) in BC patients with different molecular classifications
were compared. The relationship between DCE-MRI, DWI, IVIM parameters and MVD, VEGF in BC
patients was analyzed by Pearson correlation analysis. Results The volume transfer constant (K'"s),
rate constant (Kep) and rapid apparent diffusion coefficient (D*) in BC group were higher than those
in benign lesion group, while extravascular extracellular volume fraction (V.), apparent diffusion
coefficient (ADC), slow apparent diffusion coefficient (D*) and perfusion fraction (f) were lower than
those in benign lesion group (P<0.05). The area under the curve (AUC) and sensitivity of DCE-MRI
combined with DWI and IVIM parameters in the diagnosis of BC were 0.902 and 85.38%, higher than
those of each detection (P<0.05). K", Kep, D*, MVD and VEGF were the highest in patients with HER-
2 positive and triple-negative BC, while Ve, ADC and f were the lowest in patients with triple-negative
BC (P<0.05). In triple-negative BC, MVD and VEGF were positively correlated with K", K, and D¥,
while negatively correlated with Ve and ADC (P<0.05). In HER-2 positive BC, MVD was positively
correlated with Ktrans, while negatively correlated with ADC and D (P<0.05). Conclusion The combined
detection of DCE-MRI, DWI and IVIM parameters is conducive to clinical diagnosis of BC and evaluation
of molecular classifications.

Keywords: Breast Cancer; Clinical Diagnosis; Molecular Classification; Dynamic Contrast-enhanced
Magnetic Resonance Imaging; Diffusion-weighted Imaging
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DMRNHFEMBEMFEIEENIREDSMRIFER A, @i E 218 SHXIBCIRK
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=7 A ERE) (ke/m’) %) coefficient, D). HRiEFNI RS (slow apparent diffusion
BCA 130 39.41%4.29 23.10£0.95 0.81%0.14  coefficient, D*). EF %K (perfusion fraction, f){&,
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2.1 BCAMBMHETADCE-MRI. DWI. IVIM2¥ELE: BCA
K™, KepMID*1BEEEFRBMHRLEA, Ve. ADC. DFIfYBAEIR
FTREMHETAH(P<0.05), WE1FMER2,

2.2 DCE-MRI. DWIBR&AIVIMZ¥IBCRIIZ MR EE ROCHA
04, K™, Kepw Veo ADC. D. D*MfiZETBCAYRIL FEAD
(area under curve, AUC)%3590.856. 0.815. 0.804. 0.828.
0.768. 0.774%10.762, SRE D3I NT75.38%. 77.69%.
80.00%. 77.69%. 74.62%. 53.08%%143.08%(P<0.05),
K™, Kepn Ve. ADC. D. D*MIfBE&2HIBCAYIAUCH0.902,
SRR }985.38%, LIDCE-MRI. DWI. IVIMB¥EESIZHBCH
AUCHIBIRER=(P<0.05), ME2. &3,
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IATIVIES. HEiRffE s,
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%2 BCAMBMHRTADCE-MRI, DWI, IVIMB¥%H %

4851 Bl K'S(min)  Kep(min) Ve ADC(X10%mm/s?) D(X10°mm/s?)  D*(X10°mm/s?) f

BCA 130 0.58+0.19* 1.45%+0.38* 0.37£0.09* 0.89£0.17 0.52%0.10* 6.81+1.16* 0.36%+0.09*
RM4®mT4A 106 0.31£0.07* 0.47%0.19* 0.53%£0.14* 1.30%0.25 0.71+0.15* 4,09£0.87* 0.64+0.12*
tE 13.878 24.194 5.316 14.940 11.621 19.986 20.468

P& <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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2.3 REASFHEBCEEDCE-MRI. DWI, IVIME¥LLE
TR FHEBCEEKep Ve. ADC. D'MEEREE, Hib
HER-2PAMEBY A = PAEBCE EKep. D*FIMVD. VEGFK TR,
=MARBCEEV.. ADCHfERE(P<0.05), RE3~6F%K4
2.4 BCE#EDCE-MRI, DWI, IVIMB#%5MVD, VEGFAYEX
M PearsontBXMDHT, =PAEBCEEMVD. VEGFKFEH
5K™", Kepw D*2IEH¥, 5Ve. ADCEZHHEX(P<0.05),

5D. fELHEXM(P>0.05), HER-2FAEEBCEEMVDIKTES
K™“2IF4E%, SADC{E. DEEHEX(P<0.05), SKeps Ve
D*. fEFXMXM(P>0.05), HVEGFAKFSDCE-MRI. DWI.
IVIMBHIY TR E 4 F M (P>0.05) Luminal ABY, Luminal
BE!MVDKFE5V.. ADCﬁ*E;&: 5KepIE*E?é(P<005), 5
K™, D*. DEMMETIHEEME(P>0.05); HVEGF/KFESDCE-
MRI. DWI. IVIMB$39TER 2 AEX14%(P>0.05)0

%3 DCE-MRI. DWIEX&IVIMEE PR A2 ¥ BCRROCKHE

ity AUC SE HRE RBRE HiE 95%Cl P

Krans 0.856 0.026 75.38% 93.40% 0.42 min 0.805~0.898 <0.001

Kep 0.815 0.029 77.69% 84.91% 0.75min 0.759~0.862 <0.001

Ve 0.804 0.030 80.00% 70.75% 0.46 0.748~0.853 <0.001

ADC 0.828 0.028 77.69% 70.75% 0.94X10°mm/s>  0.774~0.874 <0.001

D 0.768 0.033 74.62% T76.42% 0.63X10°mm/s®>  0.709~0.821 <0.001

D* 0.774 0.029 53.08% 96.23% 5.68X10°mm/s>  0.715~0.826 <0.001

f 0.762 0.031 43.08% 93.40% 0.41 0.702~0.815 <0.001

BE&iZHT 0.902 0.021 85.38% 69.81% 0.861~0.944 <0.001

F4 FEADFHEBCEEDCE-MRI, DWI. IVIMZ¥LE®R
4851 Bil%ER K'@"s(min) Kep(min) Ve ADC(X103mm/s?)
Luminal AZY 44 0.49+0.16** 1.36+0.32** 0.49+0.14** 1.08£0.26%#
Luminal B&! 38 0.47%0.12** 1.32%+0.29* 0.40+0.11** 0.89%0.17*#
HER-2FA 143! 18 0.63%0.207 1.55+0.17% 0.24%0.07% 0.73+0.12#
=PREY 30 0.82+0.27 1.69+0.24 0.26+0.09 0.71%+0.09
F&E 24.560 12.615 34.731 28477
P{E <0.001 <0.001 <0.001 <0.001
SR4
B3 BlE D(X10°mm/s?) D*(X10°mm/s?) f MVD(N/0.2mm?)  VEGF(%)
Luminal ARY 44 0.59%0.14*# 6.59+1.24*# 0.47%0.13*# 60.25+5.73** 46.31+£3.86**
Luminal BE! 38 0.52%+0.17** 6.631t1.08* 0.38%0.10** 59.81+4.50** 45.94+4,05**
HER-2BAM A 18 0.57%0.12* 6.71%+0.78" 0.29%0.08" 71.24+8.76" 48.91£6.13%
=PREY 30 0.40£0.09 7.42%0.65 0.20£0.05 82.17£8.20 59.371+5.26
F{& 84.799 4.683 16.081 86.745 60.255
P{E <0.001 <0.001 <0.001
;. SHER-2FAME EHELE, *P<0.05; S=FEREHELLL, #P<0.05
o (55} ) (50} o

B3 HER-2[HMBCEZMRIE G, &K, &, 49%, LA MEHMRE. KHESENIEZ M, HER-20EHEA, BR(S), PR(-), HER-2(3+), Ki67(+, 90%) . 3A: TIWI
B8 BTINIE ZRE/%E5; 3C:DCE-MRIE N 2 FRH a4k, 3D: DVIE, b=800, 2 E{zE; 3B: IVIMEIADCE{&{z &, ADCHZ0.880 x 10~ mn’/s.,
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#&5 BCEEDCE-MRI. DWI, IVIMS¥5MVD, VEGFEIHXM S

DFWR Ktrans Kep Ve ADC D D* f
Luminal A% MVD 0.027 0.301* -0.267* -0.392* -0.191  0.056 -0.019
VEGF 0.134 0.182 -0.069  -0.267  -0.024  0.014 -0.137
Luminal B¢ MVD 0.129 0.276*  -0.225* -0.329* -0.197  0.130 -0.116
VEGF 0.083 0.130 -0.104  -0.142  -0.033  0.045 -0.059
HER-2BA 4 A MVD 0.527** 0.108 -0.357  -0.493* -0.426* 0.164 -0.046
VEGF 0.118 0.443 -0.132 -0.036  -0.107  0.049 -0.057
=PRE MVD 0.574** 0.491** -0.467** -0.454** -0.025 0.469** 0.125
VEGF 0.405** 0.427** -0.449** -0.406* -0.063  0.413*  0.097

A *AP<0.05; **AP<0.001,
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ARTEFIIMRIZIAEE. DWIESIVIMBEWBCRED F45
BB HRAME,
AFRRLERER, BCAK™. K MDWHAESTFRERE
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%, HER-2FAME A LuminalAZY. Luminal BRIVEGF/KES
DCE-MRI. DWI. IVIMBHI9TEEMR XM, ER4ERFARE
SFHRBCEEDCE-MRI. DWI. IVIMBEKS B b i &%
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