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Tissue characterization by magnetic resonance imaging (MRI) and proton 
spectroscopy (MRS) is finding increasing applications in Radiation 
Oncology.  With the availability of intensity modulated radiation therapy 
(IMRT) technology dose escalations can be pursued if a definitive tumor 
boundary can be identified. In neuro oncology the quantitation of the choline 
and n-acetyl aspartate signals help to define the tumor margin. In prostate 
applications the choline and citrate resonances are used similarly. The MRS 
techniques demand magnetic field homogeneities better than 0.1 parts per 
million.  The tissue susceptibility itself can cause inhomogeneities and affect 
the MR spectrum. In this study we investigated the effect of susceptibility 
variation on the spectrum from a phantom of volume about 2400 cc 
containing brain metabolites in the appropriate molar concentrations as 
found in vivo. The phantom was scanned in a GE 1.5 Tesla scanner and 
spectra from voxels of different dimensions and locations in the phantom 
were acquired for analysis.  A small air pocket of about 2 cc (cavity) in the 
phantom produces small susceptibility variation similar to sinus cavities in 
the skull.  The analysis of the spectra from various locations in the 
homogeneous phantom showed variations in the measured quantities of the 
metabolites as the voxels got closer to the cavity. The metabolite 
concentrations were underestimated by 20% or more. This error is found 
even in volumes which did not include the cavity but were approximately 
within 10 mm from the boundary of the cavity with implications for target 
definition using MRS.  
 


