
Figure 1.  Photograph of the breast coil 
(cushions removed). 

Figure 2.  Layout of the seven coil elements 
for each plate.  Coils of the same color are 
embedded in the same layer of 
polycarbonate.  The dual-coil paddles use 
elements of the same size. 
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Introduction: Despite the excellent sensitivity and good specificity of breast MRI, technical challenges remain.  Increased resolution is needed for 
improved lesion discrimination and characterization, and greater imaging speed is needed to increase patient throughput to ultimately reduce scan 
time and cost.  To address these issues a breast imaging table with a built-in 32-channel breast coil array was constructed.  The performance of the 
coil array was evaluated in phantoms and human volunteers.   
  
Methods: A breast imaging table (Figure 1) was constructed and evaluated with a 32-channel 3.0 Tesla 
MR scanner (Achieva™ Philips Healthcare, Best, Netherlands).  The main component of the table is a 
28-element breast receiver coil array built on four lightweight polycarbonate plates (two lateral and two 
medial), with seven 6.8 cm diameter rings mounted on each plate. The support frame is sunk into the 
table and is designed to accommodate a prone patient.  The design allows for the breasts to fall between 
each lateral and medial plate.  The medial plates are fixed to the support frame and are angled 20 degrees 
so that the plates are closer together at the chest wall. The lateral plates can be slid and locked in the 
lateral direction to provide mild compression of the breasts. The coil elements are placed in a hexagonal 
lattice and are overlapped to decouple nearest neighbors, as shown in Figure 2. The coils were cut from 
0.8 mm thick copper sheet and are grouped into three layers separated by 1.5 mm thick polycarbonate 
sheets.  Grooves cut in the polycarbonate sheets hold the rings in place.  Transmit blocking circuits and 
baluns are incorporated in each coil.  Two “paddles”, each containing two 6.8 cm diameter coils, were 
constructed separately to bring the total number of independent imaging channels to 32.  These paddles 
are used to enhance sensitivity in the axilla region  
 Signal-to-Noise Ratio (SNR) and resolution phantoms were constructed by filling trapezoidal 
polycarbonate containers with CuSO4-doped water (1.0 g/l).  A variety of plastic screws with 
progressively fine threads was mounted on the inside of the phantoms to provide a quantitative measure 
of resolution.  The finest thread has a pitch of 0.45mm with a depth of 0.48mm.  MR images of the 
phantoms were obtained with the new 32-channel breast imaging table using three-dimensional 
acquisitions with acceleration factors of 4 (i.e. 2x2) and 12 (i.e. 4x3).  SNR measurements were made in 
the center of the phantom in a position corresponding to deep breast tissue.    
 Performance of the new breast array was also evaluated in volunteers using a number of 
different protocols.  These protocols included large acceleration factors (up to 16x) in combination with 
traditional three-dimensional fat suppressed T2-weighted SPectral Attenuated Inversion Recovery 
(SPAIR), Diffusion Weighted Imaging (DWI), and T1-weighed gradient echo (eThrive) for dynamic 
contrast enhanced breast MRI.  Ultra-high-resolution images (1200 x 1200 x 667) with an isotropic 
resolution of 0.3mm were obtained in scans lasting approximately 5 minutes.  Image comparisons were 
made with a commercially available 7 element diagnostic breast imaging coil (Invivo Corp.). 
 
Results:  The 32-channel breast array was found to have substantially identical SNR to the conventional 7-coil array in phantoms for unaccelerated 
images.  However, with 4-fold acceleration (i.e. 2x2), and 8-fold (i.e. 4x2) acceleration the 32-channel coil array was found to have 5 times greater 
SNR than the conventional array.  In the 32 channel coil, cross coupling between elements was found to be minimal and coil detuning during body 
coil transmit was found to be adequate for all coils in the array.  The SNR advantage, 
and the large number of coil elements permitted volunteer studies to be performed with 
acceleration factors as high as 16.  Sample images are shown in Figures 3-5.  
Volunteers reported only minor comfort issues associated with the patient support pads. 
 
Discussion:  The excellent sensitivity of the rf coils in the breast imaging table and the 
large number of independent elements permit MR imaging with substantial acceleration 
factors.  This in turn affords greater flexibility in reducing scan times and increasing 
resolution, which will ultimately improve diagnostic characterization of lesions in the 
breast. 
 
 
 

Figure 3.  High resolution image of a volunteer:  
eThrive with acceleration factor = 6.75, matrix 
size = 1200 x 1200 x 667, 0.3mm isotropic 
resolution covering both breasts, total acquisition 
time = 5 minutes. 

Figure 4.  High resolution DWI images 
of a volunteer showing a cyst. Slice 
thickness 3mm, matrix size 256 x 251. 
 

Figure 5.  Bi-lateral, full coverage, 0.5mm isotropic 
resolution images acquired under identical conditions with the 
7 channel and 32 channel coils.  Note SENSE artifacts (yellow 
arrows) and poorer SNR for the 7 channel coil.  The scanner 
did not permit acceleration factors greater than 8 with the 7 
channel coil.  The 16x scan was performed in only 56 seconds. 
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