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Ultrasound elastography is a newly developed technique of imaging the tissue elasticity and it has been used clinically to examine a variety of breast lesions in patients. In general, the breast cancer tissue is harder than the adjacent normal breast tissue. Recently, we have developed a computer-aided diagnosis (CADx) system for 2D/3D stain and shearwave elastography. Several elastographic features and B-mode features are used in the proposed elastography CADx system. Several companies such as Aloka, U-systems, and Siemens have developed the new automated whole breast ultrasound (ABUS) machines to automatically scan the whole breast and save the US images into an image file. There are several hundreds or even thousands of image slices in an ABUS case. Hence, a computer-aided detection (CADe) system is proposed for the ABUS systems to find suspicious frames and locate the approximate positions of tumors in the ABUS images. An ABUS Viewer system developed in our MOEA Technology Development Program for Academia project (學界科專計畫) has been transferred to TaiHao Medical Inc., Taiwan (http://taihaomed.com/) and the TaiHao’s BR-ABVS Viewer has obtained the FDA clearance in 2016.
Characterization of breast cancer using Doppler ultrasound
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Ultrasound characterization of breast cancer is important in our daily practice. Some important features are reported associated with breast cancer including spiculated margin, antiparallel position with tall than wide, microlobulation, thick hyperechoic halo, posterior acoustic shadowing, angular margin, markedly hypoechoic nodule, branching pattern, ductal extension, heterogeneous echotexture and compressibility, etc.. Power Doppler imaging is a valuable adjunct to conventional sonography in differentiating between malignant and benign breast lesions. It was reported that Doppler features suggestive of malignant lesions were the presence of both peripheral and central vascularity, presence of penetrating vessels, and presence of branching vessels. Power Doppler (PD) sonography was more sensitive than color Doppler sonography in detecting vascular signals in 49% of cases. Doppler ultrasound is capable of providing angiogenetic information of breast cancer. 3D color doppler ultrasound enables to obtain quantitative vascular analysis of the tumor itself and its surrounding environment. Quantitative measurement of breast tumors includes the vessel volume, vascular index, tumor volume, vascular index of the tumor and surrounding tissue. Using vascular feature extraction the whole vascular architecture of a breast tumor can be characterized and quantified. Differences in 3D power doppler ultrasound (3D PDUS) vascular features among different intrinsic subtypes of invasive ductal carcionoma (IDC) can be found probably related to their estrogen receptor status. Vascular features extracted by 3D PDUS correlate with tumor grade but not nodal stage in IDC. A standardized approach of 3D PDUS quantification can be helpful to characterize the imaging features of breast cancer in the future. 
Pulmonary Hypertension due to Left Heart Disease
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Pulmonary hypertension (PH) due to left heart disease, classified as group 2 according to the Dana Point 2008 classification, is believed to be the most common cause of PH and is associated with high morbidity and mortality. Improved understanding of the perturbations in pulmonary vascular structure and function that lead to PH due to left heart disease is essential to reduce morbidity and mortality in these patients. Echocardiography is a pivotal screening test in symptomatic patients at risk for PH and a useful tool to clarify the etiologies of PH. As an imaging modality, it has the advantage of being widely available, cost-effective, and safe. It also plays an important role in assessing prognosis, monitoring the efficacy of treatments for PH, and detecting left heart disease or PH at early stage. Newer echocardiographic techniques may provide key additional information in the assessment of right-heart structure and function.

