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Clinical Goal
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Diffusion Tensor Imaging (DTI) 
Tractography has the potential 
to bring valuable spatial 
information on tumor 
infiltration and tract 
displacement for neurosurgical 
planning of tumor resection.

Image Courtesy of Dr. Alexandra Golby, Brigham and Womenôs 

Hospital, Boston, MA..
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Clinical Case

Å35 year-old male diagnosed 
with Glioblastoma 
multiforme (GBM)

ÅDiffusion Weighted Imaging 
(DWI) acquisition for 
neurosurgical planning

( White Matter Exploration Dataset)
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Clinical Goal
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The goal of this tutorial is

to explore white matter

fibers surrounding a

tumor using Diffusion

Tensor Imaging (DTI)

Tractography.
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Material

ÅThis tutorial uses the Slicer3.6.3 release 
version available at www.slicer.org

- Windows XP: Slicer3-3.6.3-2011-03-04-win32.exe

- Mac OS: Slicer3-3.6.3-2011-03-04-darwin-x86

- Linux_x86: Slicer3-3.6.3-2011-03-04-linux-x86

- Linux_x86_64: Slicer3-3.6.3-2011-03-04-linux-
x86_64

Sonia Pujol, Ph.D. ςRon Kikinis, M.D. © NA-MIC ARR 2011

http://www.slicer.org/


Overview of the analysis pipeline

ÅPart 1: Loading &Visualization of Diffusion Data

ÅPart 2: Segmentation of the ventricles, and 
solid and cystic parts of the tumor

ÅPart 3: Tractography reconstruction of the 
white matter fibers in the peri-tumoral volume

ÅPart 4: Tractography exploration  of the 
ipsilateral and contralateral side

Sonia Pujol, Ph.D. ςRon Kikinis, M.D. © NA-MIC ARR 2011
White Matter Exploration for 
Neurosurgical Planning



Part 1: Loading 
and Visualization 
of Diffusion Data 
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Diffusion Tensor Imaging
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Loading DTI and Baseline Data
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Select FileĄ Add Data 

in the main menu
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Loading DTI and Baseline Data
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Click on AddFiles in the Add 

Data Window,

and select the directory

WhiteMatterExplorationData
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Loading DTI and Baseline Data
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Select the directory

WhiteMatterExplorationData

Select the files 

BaselineVolume.nrrd and  

DTIVolume.nhdr and click on Open
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Loading DTI and Baseline Data
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Click on Apply to load the DTI 

and Baseline datasets
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Loading DTI and Baseline Data
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Select the module Volumes and adjust the 

Window and Level values of the Baseline 

Volume.
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Click on the link icon         to link the three 

anatomical viewers, and set the Baseline 

volume in Background



Loading DTI and Baseline Data
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Select Red Slice Only Layout
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Part 1: 
Segmenting the tumor 
and ventricles
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Tumor Segmentation
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The tumor in this clinical case is 

composed of two parts: a solid 

part, and a cystic part.

In this section, weôll segment the 

different parts of the tumor using 

a Grow Cut Segmentation 

algorithm.

Cystic part

Solid part Tumor
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Tumor Segmentation
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Select the Grow Cut Segmentation tool 

tool from the Editor toolbox

Select the module Editor from 

the main menu
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Grow Cut Segmentation 

Å The Grow Cut Segmentation method 

is a competitive region growing 

algorithm using Cellular Automata. 

Å The algorithm performs multi-label 

image segmentation using a set of user 

input scribbles.

Å V. Vezhnevets, V. Konouchine. "Grow-Cut" -
Interactive Multi-Label N-D Image 
Segmentation". Proc. Graphicon. 2005 . 
pp.150ς156. 

Sonia Pujol, Ph.D. ςRon Kikinis, M.D. © NA-MIC ARR 2011
White Matter Exploration for 
Neurosurgical Planning



Tumor Segmentation
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Set the radius to 2, and draw a short line in the 

cystic part of the tumor using the default color 

label 1 (green)
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Tumor Segmentation
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Select label 5 (red) and draw a short line in the 

solid part of the tumor

Sonia Pujol, Ph.D. ςRon Kikinis, M.D. © NA-MIC ARR 2011



Tumor Segmentation
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Select label 4 (blue) and draw a line around 

the tumor
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Tumor Segmentation
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Click on Apply to launch the 

Grow Cut segmentation algorithm
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Tumor Segmentation

Sonia Pujol, Ph.D. ςRon Kikinis, M.D. © NA-MIC ARR 2011

Slicer displays the 

results of the 

segmentation
Cystic partSolid part
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Tumor Segmentation
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Click on Set, select Merge Volume 

óBaselineVolume-label-growcutô, 

expand the tab Per-Structure 

volumes and click on óSplit Merge 

Volumeô
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Tumor Segmentation
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The label map BaselineVolume-label-growcut has been split into 

three volumes:

-BaselineVolume-tissue-label (label1): cystic part of the tumor

-BaselineVolume-connective_tissue-label (label 4): ventricles

-BaselineVolume-blood-label (label 5): solid part of the tumor
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Ventricles Segmentation
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In the next section, we will manually 

segment the ventricles.

We will use two tools of the Editor box: the 

Threshold tool and the Save Islands tool.
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Ventricles Segmentation
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Select the volume 

óBaselineVolume-connective_tissue-labelô(label 4)

Select the Threshold tool       in the 

Editor toolbox
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Ventricles Segmentation
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Use the threshold slider to set the min 

value close to 1700, the range to 

18197, and click on Apply
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