The SENSE Cardiac Cail for 4-channd Vertical Field MRI Systems

L. Feng', V. Chen’, Y. J. Yang*
1USA Instruments, Inc., Aurora, Ohio, United States

I ntroduction
A new SENSE cardiac coil is designed for 4-channel vertical field systems. It consists of 4 element coils and has the optimized G factor in the anterior to posterior (AP)
direction. The traditional body coil usually consists of the volume loop and saddle coils that provide the uniform sensitivity in alarge area. It isn't suitable for the
cardiac SENSE imaging becauseit has a very high G factor. The new SENSE cardiac coil combines the volume coil and surface coil structuresin order to maintain high
SNR in the deep area of the body and also provide the low G factor for the SENSE imaging.

Methods

The new SENSE cardiac consists of 4 element coils: abig loop coil (red line structure in Fig.1), a big saddle coil (blueline), atop saddle cail (black line) and a bottom
saddle coil (greenline). The oneturn big loop is split into two lines at the top. The resonant frequency of the local loop formed by the splitting lines is tuned away from
the working frequency. By adjusting the distance between two splitting lines and their paositions the big loop coil can perfectly decouple with the top saddle coil. The
bigloop coil with this unique structure generates a gradient sensitivity profilein the central areain AP direction. The big saddle also has a special structure in order to
generate a gradient sensitivity profile in the central areain AP direction. The gap between two top lines of the big saddle coil is much smaller than the distance between
two bottom lines. The big saddle also can perfectly decouple with the bottom saddle coil by adjusting the distance between two bottom lines and their positions.
Combining these special volume loop and saddle coils with surface saddl e coils provides high sensitivity in the deep body areaand alow G factor in AP direction. It
avoids having very high sensitivity on the surface of the body but low sensitivity in the center of the body.

Sensitivity map of the Big loop coil

Sensitivity map of the Big saddle coil
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Fig.3 The axial G factor map of the coil Fig.4 The normal (left) and SENSE (right) cardiac images

Results

Fig.2 shows the axial sensitivity map of each element coil. The map shows the big loop and big saddle coil have a gradient sensitivity profilesin AP direction in the
central area of the coil. Fig.3 shows the axial G factor map of the coil for AP phase encoding and R=2. The FOV is36cm (LR) x 24cm (AP). It shows that the coil has
low G factor in the central area of the coil. Fig.4 shows normal and SENSE cardiac images acquired by using the new cardiac coil in Hitachi Altaire MRI system. The
SNR of the prototype cardiac coil has been tested and compared with Hitachi medium size body coil. The test result shows the coil has the same SNR as the medium
body coil in normal scans even itssizeislittle bit bigger.

Conclusion

By combining the special volume coil structure with the surface coil structure the new cardiac coil can provide high SNR and the low G factor for cardiac SENSE
imaging. It makes SENSE cardiac scan feasiblein low field vertical systems.
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