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Phase contrast imaging for breast cancer

JIAN Wu-shuai', SHEN Fu-giang', SUN Yu', XU Wei-hua', XU Tao', ZHANG Lu? SHI Hong-li*

1. Department of Radiology, Langfang People's Hospital, Langfang 065000, China; 2. School of Biomedical Engineering, Capital Medi-
cal University, Beijing 100069, China

Abstract: Objective To observe and analyze the benign and malignant breast tumors by using phase contrast imaging (PCI).
Methods The synchronous radiation facility in Shanghai was used to perform PCI scan for the human breast specimens in
vitro. Three early breast cancer specimens which were early infiltrating ductal carcinoma and three mammary gland
adenomas were selected in the study. The three-dimensional reconstruction and comparison of the two groups of images were
performed. The textural features were extracted by gray-level co-occurrence matrix. Results The CT images of benign and
malignant tumors showed significant differences. The three-dimensional reconstruction results clearly showed the adipose
tissues around the tumors and the adipose tissues inside the tumors, which were significant for the diagnosis of benign and
malignant tumors. The texture features also proved the two groups of images had statistical differences (P<0.001).
Conclusion PCI can offer the details of normal and diseased breast tissues.
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a: Original projection image

b: Denoising image
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Fig.2 Original projection image and denoising image (scale=2 mm)
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a: Phase contrast CT of benign tumor
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b: Phase contrast CT of malignant tumor
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Fig.3 Phase contrast CT slice image (scale=2 mm)
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b: Malignant tumor
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Fig.4 Three—dimensional reconstruction of tumors (scale=2 mm)
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Tab.1 Texture features of benign and malignant tumors

Texture features

Benign tumor Malignant tumor P value

Energy 0.859 4+0.138 7

Entropy 0.315 2+0.281 7

0.074 4+0.028 1 <0.001

3.2845+0.279 1 <0.001
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