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INTRODUCTION 

Breast cancer is the most common cancer and the leading 

cause of cancer death in females, accounting for 23% of the total 

new cancer cases and 14% of the total cancer deaths in 2008. Like 

other cancers, early detection, accurate staging, and appropriate 

treatment can improve survival from breast cancer (Eo et al., 2012).  

As x-ray mammography is considered the most effective 

screening and diagnostic tool for early detection of breast cancer, 

about 10%-30% of cancer may be missed (Pisano et al., 2005). 

Mammography remains a very technically demanding 

imaging procedure. This is partly because the breast is exclusively 

soft tissue and that normal and abnormal tissues have similar 

radiographic properties. In addition, the appearance of normal 

breast tissue varies enormously from woman to woman (Robson, 

2010).  Also, Mammography has some limitations, such as lesions 

masked by normal fibro-glandular tissue, lesions seen on only one 

view, and subtle architectural distortions. Partly because of these 

limitations, mammography misses about 20% of invasive breast 

cancers (Dromain et al., 2012).  

Estimates of the sensitivity of mammography vary widely, 

with one recent study giving a figure of 78%. Sensitivity varies 
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with age and breast density, with figures as low as 48% being 

reported for the most dense breasts.  However, despite these 

limitations, mammography remains the main modality for breast 

screening (Robson, 2010). 

Tumor angiogenesis factors stimulate formation of 

abnormal vessels that leak and shunt blood. Therefore, imaging 

methods with contrast medium, can potentially aid in the detection 

and diagnosis of cancer (Jong et al., 2013). Although CT and 

MRI are used for detection of angiogenesis by tracking contrast 

agent up-take and wash-out in tissues. They both still hold a 

number of limitations (Dromain et al., 2011). 

Conventional CT results in a high-radiation dose to the 

breast and chest wall. Breast MRI using gadolinium-based 

contrast agents is currently considered the most sensitive imaging 

technique for the detection of breast carcinoma. However, breast 

MRI has a variable specificity and positive predictive value and is 

more time-consuming and more expensive than mammography 

(Dromain et al., 2012). 

Contrast-enhanced digital mammography is a new breast 

imaging technique that aims at demonstrating breast carcinoma 

angiogenesis. Recent investigational clinical results on contrast 

enhanced digital mammography suggesting that the technique 

may be a useful adjunct to mammography with lesion contrast-


