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Diffusion tractography is a unique tool to visualize and segment 

the white matter pathways and evaluate the segmented tract 

quantitatively.  This tool has a significant role in clinical and 

neuroscience fields (Aoki et al., 2007). 

Diffusion is the incoherent motion of water molecules on a 

microscopic scale. This motion is itself dependent on the micro-

structural environment that restricts the movement of water molecules. 

In white matter fibers there is a pronounced directional dependence on 

diffusion. With white matter fiber tracking or tractography, projections 

among brain regions can be detected in the three-dimensional diffusion 

tensor dataset (Watts et al., 2003). 

MRI diffusion tensor tractography, allows us to visualize white 

matter tracts in vivo and to study white matter integrity. Virtual 

dissection of the living human brain can be used to visualize eloquent 

white matter bundles with relationship to intra axial brain tumors (Aoki 

et al., 2007). 

Image guided neurosurgery is advancing with regard to the 

integration of functional and anatomic imaging data (Schulder et al., 

1998). 
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Major White matter tracts including the cortico spinal tract must 

also be preserved to avoid postoperative neurologic deficit (Nimsky et 

al., 2004).  

By using fiber tracking, we can now develop white matter 

mapping. We can also  visualize components of the pyramidal tract 

(fibers from foot, hand, face motor areas separately) ,this integrated 

information is not only applied to pre surgical planning  for intra axial 

brain tumors  but also installed into the neuro navigation system to 

provide strategies to prevent intra operative damage of eloquent 

cortical brain areas ( Bittar et al.,1999  ) . 

Diffusion tensor imaging (DTI) tractography is increasingly 

used in presurgical mapping in tumors located in eloquent areas since it 

is the only non invasive technique that permits in vivo dissection of 

white matter tracts (leclerq D et al.,2011). 

The application of DTI in preoperation plays a guidance role in 

making microsurgery plans and the evaluation of brain functional 

recovery in postoperation. DTI should be of great value in the 

microsurgical planning as well as estimation and reduction of potential 

postoperative neurological deficits for the cerebral gliomas resection 

(Li x et al.,2009).  

 
 


