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Introduction: There is increasing need to screen large number of genetically engineered mouse or orthotopic brain tumor models for facilitate 
research in the development of new treatment for brain cancer. MRI has an advantage that unlike optical imaging imethods, it does not require the 
use of contrast agents to detect abnormalities. The use of MRI as a high throughput screening tool is only practical with  the availability of multiple 
mouse head array that are convenient to use. This work presents a design for a SENSE array coil for image four mice that can be easily scaled to 
handle 8 or 16 mice. 
 
Materials and Methods: The four mouse SENSE array is comprised of four 22 mm diameter coils made of two loops of 16 gauge magnet wire in 
parallel soldered on an 120 mm x 75 mm etched circuit board with a 30 mm center to center spacing with a 20 mm diameter hole centered on each 
coil. A 5 mm loop of small copper wire was soldered in series with the each coils to provide the magic overlap needed to inductively decouple 
adjacent elements. In addition, a conventional preamp decoupling circuit was used to tune each coil. The coil connects to the low impedance  
preamps in a vendor supplied coil interface box through a half wavelength coax cable equipped with resonant traps to prevent unbalanced shield 
current. The facilitate animal handling, a coil support with integrated beds, nose cones, waste gas recovery, and heating was designed on a 3D CAD 
software (Solidworks) and fabricated with polycarbonate using a 3D printer (Figure 1). Finally, a polycarbonate sheet is used to secure the assembly 
on the patient table. 

Images were acquired in a 3.0 T whole-body clinical scanner (Achieva, Philips Healthcare, Best, NL). After anesthesizing four mice in an induction 
box with isoflurane, a respiratory pad is first taped around each mouse abdomen before being placed supine on the mouse bed such that each brain is 
positioned in each coils slot. A clear polycarbonate cover is secured with screws on to contain the anesthesia gas and to reduce acoustic noise. T2-
weighted Turbo Spin Echo (TSE) images and T1-weighted SPGR images were used on phantoms and mice. 

 
Figure 1 Computer 3D model of the four mouse SENSE head array support assembly showing the integrated mouse bed, nose cone/waste gas recovery (left) 
and  heating channel in the bottom (center) designed for a clinical 3.0T scanner. Photo on the right shows the array loaded with 4 mice with respiration and 
temperature sensors. The yellow circuit board holding the 4x 22mm diameter surface coil array is visible. 
  
Results and Discussion: Images acquired on four water tubes (Figure 2) shows similar sensitivity from each coil and very good isolation between 
them. In vivo multislice coronal TSE images of four mouse brains with 0.12 mm in-plane resolution and 0.5 mm slices are also shown in Figure 2. 
Images on four mice can be acquired with the read gradient direction along the coil array (left to right) or in the vertical direction. In the former case, 
the imaging time is the same as with one mouse. In the latter case, the imaging time will be four times longer than for a single mouse unless SENSE 
is utilized. The image shown in Figure 2 is acquired with SENSE factor 4 in the phase encode direction, resulting in a four-fold increase in imaging 
throughput. There is less motion artifacts when the phase encode direction is along the left to right direction since artifact from the most sensitive 
region of the coil on the top of the head, is not propagated towards the brain. After successfully testing the SENSE head array, it is now being used 
on a number of studies involving orthotopic and genetically engineered brain tumor models. 
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Figure 2 Water tube phantom images (left frame)  in the scanner axial and coronal orientation showing good  
isolation and equal response from each coil. Slices from an in vivo multislice TSE image obtained on four mice 
with TE 65 ms, SENSE P4, FOV 120, 0.5mm 32 slices, Acq Matrix 1008x635, Rec Matrix 1024. 
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