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Clinical Goal

Diffusion Tensor Imaging (DT
Tractography has the potentia
to bring valuable spatial
Information on tumor
Infiltration and tract
displacement for neurosurgics
planning of tumor resection.

|l mage Courtesy of Dr. Alexandra Gol by, Brigham and Womenos
Hospital, Boston, MA..
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Clinical Case

A 35 yearold male diagnosed
with Glioblastoma
multiforme (GBM)

A Diffusion Weighted Imaging
(DWI) acquisition for
neurosurgical planning

( White Matter Exploration Dataset)
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Clinical Goal

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

A This tutorial uses the Slicer3.6.3 release
version available awww.slicer.org

- Windows XP: Slicet36.32011-03-04-win32.exe
- Mac OS: Slicer3.6.32011-03-04-darwin-x86
- Linux_x86: Slicer3.6.32011-03-04-linux-x86

- Linux_x86_64: Slicei®6.32011-03-04-linux-
X86 64


http://www.slicer.org/

Overview of the analysis pipeline

Part 3: Tractography reconstruction of the
white matter fibers in the periumoral volume

Part 4. Tractography exploration of the
Ipsilateral and contralateral side
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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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Loading DTI and Baseline Data
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Loading DTI and Baseline Data

r Q- e
) EditorD ata
) FreeSurferTutornialD ata
) HelloPython
) LiverData
) MeurozurgeryD ata
) RSMADats
) Slicer3ManualRegistration
) Slicer3MinuteD atazet
B | SheerdisualizationD atazet
) dicom
) models
) rird
) SPL_PML_Brain_Atlas2008

g WhiteM atterE xplorationD ata
) Swetem Volume Information

—
Mame

Bazeline Volurme. rird
DTl Volurne. nbdr
{ DTl Volume.raw.gz

=101 ]

HEE

i

odified tirne
11/01A1010:20:03
1KB  11/01/1010:20:00
$EGKE  11/01/1010:20:00

Files of type: |AII Files (.*)
TR

~ Configuring Viewers & Layout

¥ Mouse Modes

¥ Customizing Slicer

¥ Other Useful Hints

~ Community

~ acknowledgment

4 Maipuiate Slics Yiews

EEplEEEE

= Monipuate 30 Mew

| | HEEE
et @ P8
L] =R ]

None RS (1516, -1250, 10),

[

O

) Users
) ztmp
s Audio CD [E2) =
| H |- _'lJ
File name: | Open
~|| Cancel

= Select the directory
WhlteMatterEproratlonData

Select the files
BaselineVolume.nrrd and
DTIVolume.nhdr and click on Open




Loading DTI and Baseline Data
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Loading DTI and Baseline Data

3D Slicer Version 3.6.3
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Loading DTI and Baseline Data

Slicer Versio
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Part 1.
Segmenting the tumo
and ventricles
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Tumor Segmentation

Solid part

The tumor in this clinical case is
composed of two parts: a solid
part, and a cystic part.

Il n this section,
different parts of the tumor using

a Grow Cut Segmentation
algorithm.

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



Tumor Segmentation
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Grow Cut Segmentation

A The Grow Cut Segmentation method
IS a competitive region growing
algorithm using Cellular Automata.

A The algorithm performs multi-label
Image segmentation using a set of user
Input scribbles.

A V. Vezhnevets, V. Konouchine. "GrGwt" -
Interactive MultiLabel ND Image
Segmentation"Proc. Graphicar005 .
pp.150c156.
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Tumor Segmentation
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Tumor Segmentation
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Tumor Segmentation

-
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Tumor Segmentation
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Tumor Segmentation

-
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Tumor Segmentation
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Tumor Segmentation

three volumes:
-BaselineVolume-tissue-label (labell): 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.
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Ventricles Segmentation

3D Slicer Version 3.6.3
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Select the Threshold tool = in the
Editor toolbox
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Ventricles Segmentation

Use the threshold slider to set the min
/ value close to 1700, the range to
18197, and click on Apply



