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Abstract:  

Microwave ablation (MWA) employs an interstitial antenna to deliver microwave energy 

directly into the tumor and heat it to cytotoxic temperatures. This thermoablative approach to 

cancer treatment is a promising alternative to surgical resection. MWA avoids the high costs, 

invasiveness, prolonged use of general anesthesia and other risks, and long recovery times 

associated with surgery. In comparison to other thermal ablation technologies such as 

radiofrequency ablation, MWA achieves higher temperatures, larger ablation volumes, and 

shorter ablation times. The vast majority of prior MWA studies have made use of frequencies 

below 2.5 GHz, in part due to concerns that smaller penetration depths of electromagnetic waves 

at higher frequencies would preclude the creation of sufficiently large ablation zones. However, 

our work in this area has shown that these concerns are not valid and higher microwave 

frequencies (e.g. 10 GHz) can indeed be used to perform efficient MWA. At higher frequencies, 

tissue heating can be performed more rapidly and smaller antennas can be used to perform 

ablation. In this talk, I will present the results of our recent investigation in the area of high-

frequency MWA and discuss the potential clinical benefits of this approach. I will also present 

several new types of interstitial antennas that we have recently developed, which can 

considerably reduce the invasiveness of microwave ablation as a potential treatment for cancer 

and offer capabilities such as directional heating or local sensing of the tissue properties that are 

not available from conventional MWA antenna designs. 
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