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Image-guided application (or removal) of localized or regional heat in tumors is an exciting approach that 
has pushed the envelope of the state-of-the-art in minimally invasive cancer treatment. Deep-region or 
superficial mild heating (41-43°C) of tumors has been used as an adjuvant to radio- and chemo- therapies, 
while focal heating at much higher temperatures (>>55°C) can directly initiate apoptosis of tumor cells. In 
both applications, fast and accurate monitoring of 2D/ 3D spatial distribution of temperature with MR 
thermometry is often critical to ensure that diseased and healthy tissues are subjected to appropriate levels 
of thermal dose. This presentation discusses some of the challenges to temperature monitoring in RF 
hyperthermia and MR-guided focused ultrasound, and describes examples of a MR systems-level approach 
to ameliorate these challenges. In the RF hyperthermia context, we will discuss how different MR transmit-
receive architectures may be leveraged to potentially (i) improve the quality of temperature monitoring, and 
(ii) lower overall MR-RF hyperthermia system cost and footprint. In the brain MR-guided focused ultrasound 
context, we will discuss the impact of transducer ground plane layout on gradient-induced eddy currents 
when echo planar imaging is used for fast MR thermometry. 
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