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Fig. 1. Schematic diagram of the 4-channel
phased array coil (one side). The coil consists
of two coil elements with dimensions of 140
mm X 190 mm each with an overlap of 22 mm.
The coil resistance is 50 Q, frequency is 63.7
MHz at resonance, Q value is 220 at without
resonance.
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Fig. 2. Three dimensional distribution of SNR through an axial slice at phantom using SE se-
quence. (a) Cardiac coil (b) Torso coil (c) Dual coil (d) GPflex coil (e) Body coil. SNR of
cardiac is significantly higher than the other coils at middle and surface of phantom.
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Fig. 3. Three dimensional distribution of SNR through an axial slice at phantom using FGR se-
quence. (a) Cardiac coil (b) Torso coil (¢) Dual coil (d) GPflex coil (e) Body coil. SNR of
cardiac is significantly higher than the other coils at middle and surface of phantom.
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Fig. 4. SNR measured in the left ventricular wall in volunteers by using various kinds of coils. (a) An-
terior wall (b) Septal wall (c) Posteroinferior wall (d) Lateral wall. The SNR of cardiac coil is higher
than those of the other coils in all segments of the left ventricles.
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Fig. 5. Axial images of a healthy volunteer heart using various kinds of coils. (a) Cardiac coil
(b) Torso coil (¢) Dual coil (d) GPflex coil (e) Body coil.
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Evaluation of a 4-channel Phased-array Coil for MR Cardiac Imaging :
Quantitative Assessment of Signal to Noise Ratio Improvement
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Recently, the utility of cardiac MR imaging has been increasing for morphological and functional
analysis of the heart. However, since the image acquisition time is substantially shortened with re-
cent fast cardiac MR sequences, it is often difficult to obtain a good signal to noise ratio (SNR) in
fast cardiac MR imaging. The purpose of the current study was to optimize the design of a 4-channel
multi-coil array for cardiac MR imaging, and to compare the performance of this new coil array with
that of other product coils by evaluation of the SNR in a phantom and in healthy volunteers. In the
phantom study using SE and FGR sequences, the cardiac coils provided significantly better SNR
values than those for the other coils, not only in the peripheral part but also in the center of the phan-
tom (p<0.01). When the SNR values were calculated for the anterior, septal, posteroinferior and
lateral walls of the volunteer hearts, the SNR values obtained using the cardiac coil were significant-
ly better than those with any of the other coils evaluated in all 4 myocardial segments (p<0.01).
These results suggest that the new 4-channel cardiac multi-coil array is useful for MR imaging of the
heart.
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