Catheter coil design using transmission line resonators for endovascular MR imaging
Xiaoliang Zhang'?, Alastair Martin', Prasheel Lillaney', Aaron Losey', Yong Pang', Daniel Cooke', and Steven Hetts'
! Department of Radiology and Biomedical Imaging, University of California San Francisco, San Francisco, CA, United States, *UC Berkeley/UCSF Joint
Bioengineering Program, San Francisco, CA, United States

Introduction
Catheter RF coil is desired in endovascular imaging due to its potentially high SNR compared with conventional body coil
or surface coil (1-3). Due to its compact size and requirement for high sensitivity and low heating effect, it is technically
challenging to design efficient catheter RF coils. In this work, we present and investigate a new catheter RF coil design
technique using the 1/4 wavelength (M4) transmission line resonator. This method is characterized by high B1 fields, low
SAR, compact physical size and easy to construct. The prototype coil was designed and constructed based on this
technology. MR imaging in phantoms was performed to validate the design on a clinical 1.5T MR scanner.

Methods and Materials

A M4 (or nM4, n=1,3,5,...) co-axial transmission line resonator was formed by shorting one end of 50 Ohm low loss co-
axial line (GO1130HT, Huber+Suhner, Switzerland). At the shorted end of the transmission line resonator, the current
reaches maximum and the voltage goes down to zero. This feature is desired in MR imaging, providing high B1 sensitivity
and low tissue heating effect. Figure 1 shows equivalent circuit of the A4 resonator and the prototype catheter coil
operating at 64MHz for proton imaging at 1.5T. The short circuit was implemented by using a small copper loop with a
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Results and Discussion

As shown in Figure 2, B1 fields of the proposed M4 catheter coil in the imaging area is much stronger than that of a
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Fig. 2 1D plots of B1 fields calculated along
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