
Fig.1 Concentric rings of coil elements around the center 
element above the heart of a 64-channel cardiac coil. Red 
coil elements represent coil elements on the back part, 
blue coil elements the additional elements on the chest 
part (left) and ROIs (red boxes) in the apex and the 
posterior wall for SNR analysis (right) 
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Purpose: Phased array coils [1] and parallel imaging techniques [2, 3] allow for shortening of image acquisition time with high SNR 
[4, 5, 6]. In accelerated imaging two factors limit the achievable SNR: the acceleration factor R and the geometry factor (g-factor) [3]. 
For optimal coil performance in terms of SNR in a specific anatomical region of interest (ROI), coil elements need to be positioned such 
that they achieve highest possible sensitivity within a given ROI. For the optimal coil performance in terms of the coil dependent g-factor 
a variation in the sensitivity profiles of all coil elements is desired [3]. Thus, the geometrical arrangement of the coil elements affects the 
g-factor and therefore the overall SNR performance of a coil. The g-factor and thus, SNR, varies in space. In this study we use cine 
cardiac MRI data obtained with a 64-channel phased array coil [5] to analyze the SNR and g-factor contribution of coil elements as a 
function of the coil element distance to a ROI at the position of the heart. 
Methods: Unaccelerated cardiac MRI was performed on a 3T MAGNETOM Prisma (Siemens AG, Erlangen, Germany) in one healthy 
volunteer applying a 2D TrueFISP cine imaging pulse sequence in four-
chamber-view orientation using a home-built 64-channel cardiac coil 
consisting of a 40-channel chest part and a 24-channel back part [5]. Noise 
correlation matrices were utilized from noise-only image data to calculate 
SNR maps in SNR units on a per-pixel basis [7] using sum-of-squares 
reconstruction. g-factor values were calculated for R = 3, 5, 7, and 8 in both 
right-left (LR) and anterior-posterior (AP) direction using unaccelerated MRI 
data [2, 7]. SNR and g as a function of coil element distance from the heart 
were determined by consecutive addition of coil elements in concentric rings 
around a center element (green) above the heart in six steps (Fig.1). SNR 
was determined in two ROIs in the apex and the posterior wall. For the g-
factor calculation at different acceleration factors step one with two coil 
elements was omitted because acceleration with two coil elements is 
redundant. The g-factor was measured in the heart as mean ± single 
standard deviation. The calculated data was then compared to score values 
of an independent radiologist of accelerated cardiac cine MRI data obtained 
during a previous study to verify the semi-theoretical findings [8]. 
Results: Maximum SNR in the heart was achieved in the apex closest to the coil elements. In the posterior wall SNR was about 40% 
lower compared to the apex. SNR with additional coil elements from the concentric rings reached a plateau at a distance of four coil 

elements diameters (dark blue ring). In general, g-values were found to be higher if the 
direction of acceleration was chosen to be AP. At R = 3, 5, 7, and 8 g-factor values in the 
heart were found to be 1.08 ± 0.25, 1.47 ± 0.35, 2.29 ± 0.57, and 2.62 ± 0.66 with the 64-
channel coil in RL direction. g-factor values with additional coil elements from the concentric 
rings reached a plateau at a distance of three coil elements diameter (bright blue ring) (Fig.2). 
At R = 5 image quality was scored to be of satisfactory or better quality with only minor or no 
artifacts based on score values [8]. 
Discussion: The plateau in the SNR evolution suggests that, as expected, coil elements 
which are too distant from the heart do not contribute substantially to the SNR in the apex and 
the posterior wall. The influence of the lateral coil elements on the g-factor values changes 
with the direction of acceleration. Lower g-values in RL direction are a consequence of the 
alignment of more coil elements across the thorax with the 64-channel cardiac coil. This 
suggests that in further cardiac MRI studies the RL direction may be beneficial over the AP 
direction. Care has to be taken that due to aliasing the arms to not fold into the heart. 
Conclusion: By experience, adequate image quality can be achieved at g<1.5. Considering 

this, our semi-theoretically approach suggests that at R = 5 adequate image quality is achievable with this coil. The findings are in good 
agreement with the score values of an independent radiologist in six healthy volunteers at corresponding acceleration factors [8]. 
The influence of the used coil elements is not entirely understood. Our findings suggest that omitting at least the eight lateral coil 
elements of the used coil will not compromise the imaging performance. Although no significantly different results would be expected, 
the results of this study have to be proven in a larger number of volunteer examinations. Furthermore, the dependence of body size, 
slice orientation, and parallel imaging methodology need more consideration. 
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Fig.2 G-factor evolution as a function 
of the coil element distance to the 
heart with a 64-channel cardiac coil 
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