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Introduction: Diffusion tensor images (DTI) have many applications in clinical routine and research. 

However, the measured signal is susceptible to the influence of noise and artifacts, being thus 

important to check if these factors do not compromise the parameters calculated from the images [1]. 

In this context, the main goal of this work was to evaluate how the number of diffusion gradient 

directions (NDGD) and b-values can change the DTI parameters for the following clinical protocols: 

epilepsy and brain tumors.  

 

Materials and Methods: An anisotropic diffusion phantom was built, and DTI acquisitions were 

performed in the 3T Philips Achieva MRI scanner using the clinical protocols for epilepsy and brain 

tumors, changing b-values and NDGD. The phantom had 6 bundles of 10 mm diameter and 190 mm 

length composed of Spectra, Dyneema or Polyamide fibers. For each acquisition, the DTI parameters 

calculated were: mean diffusivity (MD), fractional anisotropy (FA), relative anisotropy (RA) and 

volume ratio (VR). The Coefficients of Variation (CV) of each DTI parameter were evaluated, as 

well as the tracts reconstruction obtained.  

 

Results: The Spectra and Dyneema fiber bundles were seen in all tracts reconstructions. For both 

protocols tested, it was observed that Dyneema bundles had the lower CV values for all DTI 

parameters calculated. The FA values found for Dyneema bundles were in the range of those observed 

for the brain white matter (0.72 ± 0.04), which did not occur for Spectra or Polyamide fiber bundles. 

MD values found for all fiber bundles were out of the range found for human brain tissues, showing 

higher CV values for Polyamide and Spectra fiber bundles. 

 

Discussion: The results obtained showed that for both protocols, variations in DTI acquisition 

parameters can change the values of the parameters obtained from the images. The use of heat-

shrinking tubes, when applied to fiber bundles, improved significantly the bundles' anisotropy values, 

which were near the range observed for the brain white matter. The highest FA values were found for 

Dyneema fiber bundles. Although Spectra is a multifilament line, it has memory, which makes it 

difficult building bundles with high anisotropy. Among all bundles used, the diffusion signal from 

Dyneema was higher than from other materials, for both protocols applied.  

 

Conclusion: The present study showed that the acquisition parameters’ changes can modify DTI 

results for both clinical protocols tested. Higher anisotropy fiber bundles made of Dyneema are less 

susceptible to these changes when compared to lower anisotropy bundles made of Spectra or 

Polyamide lines.   
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