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Clinical Goal

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 Women’s
Hospital, Boston, MA..
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Clinical Case

* 35 year-old male
diagnhosed with

Glioblastoma multiforme
(GBM)

* Diffusion Weighted
Imaging (DW!I) acquisition
for neurosurgical planning
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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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Overview of the analysis pipeline

Part 1: Loading &Visualization of Diffusion Data

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

Part 3: Tractography reconstruction of the
white matter fibers in the peri-tumoral 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
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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
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HEE

Fle  Edit Vew Window Help Feedback

adles: Uolimes

™ Help & Acknowledgement
“ Loal

(L1 Select Volume File
alume Name Output Baseline Volme
Image Origin From File

Image Orientation: | From Fie

Lebel Mo (] Singie Fie

Keepall | appy Previous Nt
Astive Volume: Output Baseline Volume =
* Display

Lockup Table Grey =

Interpalate

Window Level Editor Presets

% “ g
) | CTehdomen | CT-brain| CT-ung

“olume Window Level Presets:

WindowiLevel: | wanual 5003 15698
L (8
Threshold: ofr 0 [GEQ

Ipctate Histogram Interastively

[, 18197) % [0, 1]

Update Display On Load

“ Manipulate Sice Views

W me

A Manipulate 3D Wiew

Output Baseline Volume Ré&S: (1.9, 104.4, 185 .0), Bq LK: (128, 49, 66), Bg: Out of Frame,

E IE‘ jmh modules

onventioral lyout

onventional witescreen layaut

B rour-up iyt

EE owigpia

&
30 anly lyout

O e sl i ot

L wellosy slice oriy layout

[ Sreen e only iyout

asbied 30 layaut

ﬁhbbed slce layout
% Compare layout
@ Corpare wickestreen byout

Dj Side-by-sice lighthox layout

Toggle GUI panel visibiity
Toggle GUI panel LIR

close

Select Red Slice Only Layout

4

sl

ane

Hane

Easline volime

26

s8741

Saitel

hane

Hane

Easeline volume

129 [2827

Gororal Hone
o Bassline volme

129 [25778

ol




Part 1:
Segmenting the tumor
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.

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

White Matter Exploration for . . R
Neurosurgical Planning Sonia Pujol, Ph.D. — Ron Kikinis, M.D. NA-MICARR 2011



Tumor Segmentation

3D 'Slicer Version'3.6:3
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Grow Cut Segmentation

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

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

* V. Vezhnevets, V. Konouchine. "Grow-Cut" -
Interactive Multi-Label N-D Image
Segmentation". Proc. Graphicon. 2005 .
pp. 150-156.
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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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Ventricles Segmentation
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Ventricles Segmentation
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Ventricles Segmentation
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Final Result of the Segmen
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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
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Definition of the peri-tumoral volume
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Definition of the peri-tumoral volume
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Visualization 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 4: Tractography
exploration of the
ipsilateral and
contralateral side
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Tractography on-the-fly
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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 on-the-fly
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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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