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[Abstract] Objective: The purpose of this study was to investigate predictive value of quantita-
tive parameters of multi-model MRI including intravoxel incoherent motion diffusion weighted imaging
(IVIM-DWTI), diffusion kurtosis imaging (DKI) and dynamic contrast-enhanced magnetic resonance
imaging (DCE-MRI) for the expression level of HER-2 in breast cancer. Methods: A total of 97 cases
of breast cancer patients confirmed by pathology were collected, including 51 cases in the positive
HER-2 group and 46 cases in the negative HER-2 group. All patients underwent MRI scan with se-
quences of IVIM-DWI, DKI and DCE-MRI. The differences of the clinicopathological characteristics,
time signal intensity curve (TIC) type and multi-model MRI quantitative parameters between the po-
sitive HER-2 group and the negative HER-2 group were analyzed by y*-test or r-test of two indepen-
dent samples, including true diffusion coefficient ( ADC,., ), perfusion-related diffusion coefficient
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(ADC,,, ), perfusion fraction (f),mean diffusion rate (MD),mean kurtosis value (MK),volume trans-
fer constant (K,...),extravascular extracellular space distribute volume per unit tissue volume (V.)
and rate constant (K., ). The parameters with statistically significant differences between the two
groups were formed into IVIM-DWI, DKI, and DCE-MRI models, and the diagnostic efficacy of these
models were analyzed by ROC curves. Results: The boundary of breast cancer in the HER-2 positive
group was not clear,vascular and nerve invasions were more common, lymph node metastasis and Ki-
67 high expression (Ki-67>14%) were also more common,and the difference between the two groups
was statistically significant (P<C0. 05). The values of ADC,,, and MK in the HER-2 positive group
were lower than those in the negative group, while the values of ADCq , K, , Ko, and V, were higher
than those in the negative group,with statistical significance (P<C0. 05). ADC,,, and MK were nega-
tively correlated with HER-2. The ADC,, and K,....,K., and V. values were positively correlated with
HER-2 (|r| =0.209~0. 383). When ADC,,,<<0. 68X 10 *mm? /s, ADCp. =>16. 4 X 10 *mm’ /s, MK<
0.61,Kuum=0.259/min,K,,2>0. 453/min or V.=>0. 447 ,HER-2 gene expression tends to be positive,
among which the AUC of V., was the largest (0.724). The AUC of the DCE-MRI model (constructed
with K, Koy and V) was 0. 791, which was higher than that of the IVIM-DWI (constructed with
ADC, . and ADCq,, ) model (0.728) and DKI (MK) model (0.625). The AUC of combination model
of IVIM-DWI,DKI and DCE-MRI was 0. 852,and the corresponding sensitivity,specificity and accura-
cy was 84.3%,69.6% and 75. 3% ,respectively,and the diagnostic efficiency of this combined model
was higher than that of each of the single model (Z=1. 908~3. 595,all P<C0. 05). Conclusion; VIM-
DWTI combined with DKI and DCE-MRI can be used to predict the expression of HER-2, which is be-
neficial to individualized treatment of patients.
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