Exploring Peritumoral White
Matter Fibers for Neursurgical
Planning



3D Slicer

* An end-user application
for image analysis

* An open-source
environment for software
development

« A software platform that
IS both easy to use for
clinical researchers and
easy to extend for
programmers
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% 3DSlicer

Download Slicer3.6 +#

* Download and install the Slicer3.6.3
release version software from the

Slicer web site
http://www.slicer.org/pages/Special:SlicerDownloads

Disclaimer

It is the responsibility of the user of 3DSlicer to comply with
both the terms of the license and with the applicable laws,
regulations and rules.


http://www.slicer.org/pages/Special:SlicerDownloads

Pre-Requisite

* This course supposes that you have taken the
“Slicer3 Data Loading and Visualization”

tutorial

http://www.slicer.org/slicerWiki/index.php/Slicer3.6:
Training#Software tutorials
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http://www.slicer.org/slicerWiki/index.php/Slicer3.4:Training
http://www.slicer.org/slicerWiki/index.php/Slicer3.4:Training
http://www.slicer.org/slicerWiki/index.php/Slicer3.4:Training
http://www.slicer.org/slicerWiki/index.php/Slicer3.4:Training

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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Overview of the analysis pipeline

Partl: Segmentation of the ventricles,
and solid and cystic parts of the tumor

Part 2: Tractography reconstruction of
the white matter fibers in the peri-
tumoral volume

Part 3: Tractography exploration of the
ipsilateral and contralateral fibers tracts
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Part 1: Diffusion Data Loading
and Visualization



Clinical Case

e 35 year-old male
diagnosed with

Glioblastoma multiforme
(GBM)

* Diffusion Weighted
Imaging (DWI) acquisition
for neurosurgical planning
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Diffusion Tensor Imaging
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(Stejskal and Tanner 1965, Basser 1994 )
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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
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Loading DTI and Baseline Data
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Loading DTI and Baseline Data
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Part 1: Segmenting the tumor



Tumor Segmentation

Solid part

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

In this section, we’ll segment
the different parts of the tumor
using a Grow Cut
Segmentation algorithm.
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Tumor Segmentation
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Grow Cut Segmentation

The Grow Cut Segmentation module
IS a competitive region growing
algorithm using cellular automata.

The algorithm works by using a set of
user input scribbles for foreground
and background.

For N-class segmentation, the algorithm
requires a set of scribbles corresponding the N

classes, and a scribble for the other classes.
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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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Ventricles Segmentation
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Ventricles Segmentation

-

Fle Edit Mew Window Help Feechack

3D Slicer Version 3.6.3

@ \E‘ odules: Editor

:@ 3DSlicer

~ Help & Acknowledgement

“ Create & Select Label Maps

Master Volume: BaselineVolume

Merge Volume: Baseline\iolume-label-groweut
Per-Structure Volumes

Add Structure | Spiit Merge Volume

tissue

bone

2
5 I blood

M DI @

mmmm—ﬁ

BaselineVolume-1
BaselineVolume-|/
BaselineVolume-|/

\ |

HodeEEDE=EE S0 E & &

&l
O]

[E1E2

B
£l

2% [sa7al

Select the tool ‘Save Islands’ from the Editor

toolbox, and click on the occipital horn of the
ventricle

Replace Models
Delete Structures

Merge All| Merge And Build

“ Eciit Selected! Label Map

wals SO

Active Tool Savelsland

Cancel

~ Monipulate Slce Views

EEfDEEEEEG

“ Manipulate 3D View

I@IE@

s @
i e

@E
‘“IEII

BaselineViolume RAS: (26.1, 5.1, 58.7), By LJK: (104, 148, 25), Lb: 4 conn

tive_tissue, By: 3179.0

>

@]

HE8



Final Result of the Segmentation
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Final Result of the Segmentation
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Final Result of the Segmentation
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Part 2: Tractography exploration of
peri-tumoral white matter fibers



Definition of the peri-tumoral volume
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Definition of the peri-tumoral volume
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ization of the DTl Volume
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Tractography Parameters
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Tractography Results
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Tractography Results
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Tractography Results
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Part 3: Tractography exploration
of the contralateral side



Tractography on-the-fly
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Fiducial Seeding
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Fiducial Seeding
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Tractography on-the-fly
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~ Tractography Seeding From Fiducial
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set the input parameters:
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Tractography on-the-fly
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Conclusion

* Fully integrated pipeline for semi-automated

tumor segmentation and white matter tract
reconstruction
* 3D interactive exploration of the white matter

tracts surrounding a tumor (peri-tumoral
tracts) for neurosurgical planning
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