Can synchrotron radiation shed fresh light on cardiovascular imaging?
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X-rays are indispensable in several, if not all, medical fields. From the very beginning, synchrotron radiation-based medical research has involved both imaging for diagnosis and irradiation for therapy. Synchrotron radiation currently stands as an innovative modality for analyzing three-dimensional morphology and for understanding the pathophysiology of various diseases, including those affecting the cardiovascular system. However, the applications of synchrotron radiation to in vivo models of human diseases and to the clinical setting has been limited so far, particularly because the current setup requires dedicated and complex facilities, often not suited to host experimental animals and patients.

Yet, the power of synchrotron radiation in providing high-resolution and three-dimensional reconstruction of tissue microstructure, often without the need of contrast agent, has generated intriguing new perspectives. Future trends in the use of synchrotron radiation are expected to cover a wide range of applications, from basic studies up to clinical trials. This will depend on the availability of appropriate facilities allowing experimentation on small animals and human beings. A few key applications, including but not limited to the cardiovascular system, will likely emerge as those in which synchrotron radiation is in the position to mark a watershed in the diagnostic use of X-ray imaging. 

