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Purpose: To investigate whether quantitative dynamic contrast material-enhanced 

(DCE) parameters and intravoxel incoherent motion imaging (IVIM) are correlated with 
pericyte gene expression signature in invasive breast cancer. 

 
Material and Methods: With the IRB approval and signed informed consents from 

119 breast cancer patients, we performed additional DCE breast MRI studies followed by 
diffusion-weighted images (DWI) at 11 b values values (from 0 to 1200 s/mm2) on a 1.5T 
MR system before breast surgery. Gene expression profiling was conducted on fresh 
biopsy or frozen surgical breast cancer tissue. Expression of six genes (ACTA2, ANGPT1, 
CSPG4, LAMB1, PDGFRB and RGS5) associated with pericytes was measured and a 
combined expression score was determined by principal component analysis. 
Associations between quantitative parameters from DCE MRI (Ktrans, Kep, Ve, Vp), 
IVIM (D, f and D*), and the kinetic curve analysis, and pericyte gene signature scores 
were evaluated using Spearman’s correlation analysis with a significance level of 0.05. 

 
Results: Pericyte gene signature score showed significant negative correlation with 

DCE MRI parameters kep (r=-0.2544, p=0.0052), vp (r=-0.2429, p=0.0078) and max 
slope of signal increase(r=-0.2282, p=0.0133); and positive correlation with ve (r=0.3275, 
p=0.0003) and D(r=0.2675, p=0.0037). 

 
Conclusion: Invasive breast cancer with higher pericyte gene score showed lower 

perfusion pharmacokinetic parameters (kep, vp), higher extra-vascular extracellular space 
(ve) and less restricted diffusion, which means fewer blood vessels and less leaky in tumor. 
These associations revealed that DCE-MR parameters could be considered in guiding 
anti-angiogenesis treatment of breast cancer. 




