


linear fit. All images were reconstructed offline using a SGI Octane 
workstation (SGI, Mountain View, CA).  
 
RESULTS 
 The average of the optimal preparation time for the four 
volunteers was 3.2ms.  Figure 2 presents selected partitions from the 
3D SQ and TQ sodium images from the right breast of one of the 
volunteers. In these images, the circular structures at the inferior 
aspect of the images correspond to calibration standards with know 
concentrations of sodium (40, 80 and 120mM from left to right) in 
agarose solution (10%). These standards are used for the determination 
of the absolute tissue sodium concentration in the single quantum 
sodium images of figure 3. The SNR and spatial resolution of images 
are also adequate for the visualization of anatomical structures such as 
the heart and breast parenchyma.  
 

Figure 3. Single (top) and triple (bottom) quantum images 
from the breast of a normal human volunteer. The images 
were acquired at 3.0T using a 7in surface coil. The voxel 

sizes are 0.25cc and 0.5cc for the SQ and TQ images, 
respectively. 

 
CONCLUSIONS 
 We have demonstrated that it is feasible to obtain triple quantum 
sodium images from human breast, in vivo in acceptable imaging 
times using commercial 3T scanners. Our results demonstrate that the 
SNR and spatial resolution of the images is adequate for monitoring 

the TQ sodium signal in most anatomical structures. This technique 
could have a useful role in the diagnosis and early detection of breast 
neoplasms.  
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