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Abstract: Cancer remains a leading cause of death, second only to heart disease, according 
to the Centers for Disease Control and Prevention (CDC). Radiation therapy, the use of 
ionizing radiation for therapeutic purposes is one of the major means of treating cancer. In 
radiation therapy, a team of highly skilled professionals aim the radiation to the tumor. In 
the process, there is however unavoidable peripheral irradiation of surrounding healthy 
tissue. The primary goal of radiotherapy is to deliver conformal radiation to the tumor target 
at the same time minimizing the irradiation of surrounding normal tissue. Organ motion, 
especially respiratory induced motion poses a challenge to meeting this goal. Lung cancer 
radiotherapy is a good example in which more people are known to die from the disease 
than any other cancer. In 2008, the year with the most current statistics, CDC reports that 
208,493 people in the United States were diagnosed with lung cancer of which 158,592 
people died from the disease. The relatively high mortality rate for patients with lung cancer 
can be attributed in part to the challenges associated with the management of organ motion.  
In this talk, I will present an overview of the radiotherapy process; discuss innovations 
leading to the current standard of care to manage organ motion in the course of 
radiotherapy and also present current challenges and research & development opportunities 
relevant to the physics and engineering community 
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