Exploring Peritumoral White
Matter Fibers for
Neurosurgical Planning



Clinical Goal

Diffusion Tensor Imaging
(DTI) Tractography has the
potential to bring valuable
spatial information on tumor
‘AN infiltration and tract

I displacement for

neurosurgical planning of
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Clinical Case

« 35 year-old male
diagnosed with
Glioblastoma multiform
(GBM)

* Diffusion Weighted
Imaging (DWI)
acquisition for
neurosurgical planning




Clinical Goal

The goal of this tutorial is
to explore white matter
fibers surrounding a
tumor using Diffusion
Tensor Imaging (DTI)
Tractography.




Slicer DMRI

An open-source project to improve and extend diffusion
magnetic resonance imaging software in 3D Slicer:

http://dmri.slicer.org

Please read the Diffusion MRI Analysis tutorial to install
SlicerDMRI:

http://dmri.slicer.org/docs/difftusion _mri_analysis




Image Analysis Pipeline

The image analysis pipeline
described in this tutorial uses three
different algorithms:

1) Grow Cut algorithm for
segmentation of the tumor parts

2) Marching Cube algorithm for
surface modeling

3) Single tensor streamline
tractography algorithm

for tract generation.




Overview of the analysis pipeline

Part 1. Loading & Visualization of Diffusion Data

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

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

Part 4: Tractography exploration of the
ipsilateral and contralateral side




Part 1: Loading
and Visualization
of Diffusion Data




Diffusion Tensor Imaging
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Loading DTl and Baseline Data
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Loading DTl and Baseline Data
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Loading DTl and Baseline Data
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Loading DTl and Baseline Data
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Loading DTl and Baseline Data
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Loading DTl and Baseline Data
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Loading DTl and Baseline Data
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Part 1:
Segmenting the
tumor and ventricles




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 will segment
the different parts of the tumor
using a Grow Cut Segmentation
algorithm.




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
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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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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.




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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entricles Segmentation
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i) Try the new Segment Editor module for more advanced editing!
\.) Please help us improve the module by giving feedback.

~ Create and Select Label Maps

Master Volume: | BaselineVolume

Merge

~ Per-Structure Volumes
Add Structure Split Merge Volume Export DICOM SEG
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icles of brain-label |

Numb Colo Name Label Volume
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« Replace Models
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Undo/Redo: [« | v
Active Tool: DefaultTool
Label: ventricles of brain 107 s ]

~ Terminology

Category: Anatomical Structure
Type: Ventricle of Brain
Modifier:

~ Data Probe
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» Help & Acknowledgement

i) Try the new Segment Editor module for more advanced editing!
\.) Please help us improve the module by giving feedback.

~ Create and Select Label Maps

Master Volume: | BaselineVolume

Merge
~ Per-Structure Volumes

Add Structure Split Merge Volume Export DICOM SEG

Numb Colo Name Label Volume Order
007 mass BaselineVolume-mass-label
/entrici of brain B nevo me-ventrici l'AI" N
309 cyst BaselineVolume-cyst-label
Delete All Delete Selected Merge All Merge And Build

Select the ThresholdEffect tool.

~ Edit Selected Label Map
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Undo/Redo: | «
Active Tool: ThresholdEffect
Label: ventricles of brain 107 s ]

~ Terminology

Category: Anatomical Structure
Type: Ventricle of Brain

Modifier:
Threshold Range:
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Apply

~ Data Probe
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» Help & Acknowledgement

i) Try the new Segment Editor module for more advanced editing!
\) Please help us improve the module by giving feedback.

~ Create and Select Label Maps

Master Volume: |BaselineVolume :
Merge Vol label N
~ Per-Structure Volumes
Add Structure Split Merge Volume Export DICOM SEG
Numb Colo Name Label Volume Order
007 mass BaselineVolume-mass-label
|_107 ____ventricles of brain BaselineVolume-ventricles of brain-label ________________________|
309 cyst BaselineVolume-cyst-label
Delete All Delete Selected Merge All Merge And Build

¥ Replace Models

~ Edit Selected Label Map

- .gOcroll down the Editor module, set

P the lower Threshold Range to

Type: Ventricle of Brain

1700 and click Appl

Threshold Range:
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Use For Pail
Apply
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i) Try the new Segment Editor module for more advanced editing!
\.) Please help us improve the module by giving feedback.

~ Create and Select Label Maps
Master Volume: | BaselineVolume 2
Merge Vol label N

~ Per-Structure Volumes
Add Structure Split Merge Volume Export DICOM SEG

Numb Colo Name Label Volume Order
007 mass BaselineVolume-mass-label
107 ____ventricles of brain B neVolume-ventricles of brain-label |
309 cyst BaselineVolume-cyst-label
Delete All Delete Selected Merge All Merge And Build

« Replace Models

~ Edit Selected Label Map
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corEEERs Slicer displays the result of the thres

Undo/Redo: | « | «
Active Tool: DefaultTool
.
Label: ventricles of brain 107 8 ]

~ Terminology

Category: Anatomical Structure
Type: Ventricle of Brain
Modifier:

~ Data Probe
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i) Try the new Segment Editor module for more advanced editing!
\) Please help us improve the module by giving feedback.

~ Create and Select Label Maps

~ Editor = QO

Ventricles Segmentation
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Master Volume: | BaselineVolume

Merge
~ Per-Structure Volumes

Add Structure

Numb Colo Name

Split Merge Volume Export DICOM SEG

Label Volume Order
BaselineVolume-mass-label

-ventricles of brain

007 mass
107 ____ventricles of
309 cyst
Delete All

« Replace Models

~ Edit Selected Label Map

Undo/Redo: |« | v

Active Tool:

Label:
~ Terminology

Category: Anatomical Structure

Type: Ventricle of Brain
Modifier:

~ Data Probe
Show Zoomed Slice
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i) Try the new Segment Editor module for more advanced editing!
\) Please help us improve the module by giving feedback.

~ Create and Select Label Maps

Master Volume: | BaselineVolume 3

Merge Vol label s

~ Per-Structure Volumes

Add Structure Split Merge Volume Export DICOM SEG
Numb Colo Name Label Volume Order
007 mass BaselineVolume-mass-label
|_107 ____ventricles of brain BaselineVolume-ventricles of brain-label ________________________|
309 cyst BaselineVolume-cyst-label
Delete All Delete Selected Merge All Merge And Build

¥ Replace Models
~ Edit Selected Label Map
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~rClicK in the occipital horn of
“"“the ventricle .

Label: (S _— =

~ Terminology

Category: Anatomical Structure
pe: Ventricle of Brain
Modifier:

Click on segmented region to remove all
segmentation not directly connected to it.
?

~ Data Probe

| Red (R108.4, P555,S61.3) Axial Sp: 2.6

L BaselineVolu...ain-label ( 22, 209, 26) background (0)
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i) Try the new Segment Editor module for more advanced editing!
\.) Please help us improve the module by giving feedback.

~ Create and Select Label Maps

Master Volume: | BaselineVolume

Merge

= Slicer displays the results of the
eenzagegmentation of the lateral ventricle.

309 cyst

Delete All Delete Selected Merge All Merge And Build

¥ Replace Models
~ Edit Selected Label Map
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Undo/Redo: |« | v

Active Tool: SavelslandEffect

Label: ventricles of brain 107 = _

~ Terminology

Category: Anatomical Structure
Type: Ventricle of Brain
Modifier:

Click on segmented region to remove all
segmentation not directly connected to it.
?
~ Data Probe
Show Zoomed Slice
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i) Try the new Segment Editor module for more advanced editing!
\.) Please help us improve the module by giving feedback.

~ Create and Select Label Maps

Master Volume: | BaselineVolume s

label

Merge Vol
~ Per-Structure Volumes

Add Structure Split Merge Volume Export DICOM SEG
Numb Colo Name Label Volume Order
007 mass BaselineVolume-mass-label
sentrl of brain B neVolume-ventricles of brain-label _______________________|
309 cyst BaselineVolume-cyst-label

Delete All Delete Selected Merge All Merge And Build
Merge all structures
¥ Replace Models into Merge Volume
and build models
from all structures

~ Edit Selected Label Map
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Undo/Redo: |« | v

=== Scroll back up and cllick on Merge

Label:

e @NA Build to merge the three label

Category: Anatom

e 'maps, and generate 3D models of
=mmaitvethe tumor and ventricles using a
—re  Marching Cubes algorithm.
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Final Result of Segmentation
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~ Create and Select Label Maps
Master Volume: | BaselineVolume

Vol b

Merge
~ Per-Structure Volumes
Add Structure

Numb Colo Name Label Volume
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Delete All Delete Selected Merge All

¥ Replace Models

Edit Selected Label Map
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Undo/Redo: |« | v

Active Tool:

Label: ventricles of brain

~ Terminology

Category: Anatomical Structure
Type: Ventricle of Brain
Modifier:

Click on segmented region to remove all
segmentation not directly connected to it.
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~ Data Probe
| Red (R87.1,P21.1,S61.3) Axial Sp:2.6
L BaselineVolume-label ( 43, 174, 26) background (0)

F None

B BaselineVolume (43,174, 26)2

Try the new Segment Editor module for more advanced editing!
Please help us improve the module by giving feedback.
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Merge And Build

Slicer displays the results of
-.the merging of the three
- labelmaps in the 2D viewer.




Final Result of Segmentation
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\i) Try the new Segment Editor module for more advanced editing!

Please help us improve the module by giving feedback.

~ Create and Select Label Maps

Master Volume: | BaselineVolume

Merge Vol i label
~ Per-Structure Volumes
Add Structure

Numb Colo Name Label Volume

007 mass
309 cyst

Delete All Delete Selected

¥ Replace Models

~ Edit Selected Label Map
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Undo/Redo: |« | v

Active Tool:

Label: ventricles of brain

~ Terminology

Category: Anatomical Structure
Type: Ventricle of Brain
Modifier:

Click on segmented region to remove all
segmentation not directly connected to it.
?
~ Data Probe
Show Zoomed Slice
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Final Result of Segmentation
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i) Try the new Segment Editor module for more advanced editing!
\.) Please help us improve the module by giving feedback.

~ Create and Select Label Maps

Master Volume: |BaselineVolume

label

Merge
~ Per-Structure Volumes

Add Structure Split Merge Volume Export DICOM SEG
Numb Colo Name Label Volume Order
007 mass BaselineVolume-mass-label
107 @l  ventricles of brain BaselineVolume-ventricles of brain-label
309 cyst BaselineVolume-cyst-label

Slicer displays the 3D surface
"“reconstructions of the ventricles, and

Delete All

¥ Replace Models

v Edit Selected Label Map
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Undo/Redo: |« | »

Active Tool: SavelslandEffect
R: 3.427mm

Label: ventricles of brain 107

~ Terminology

Category: Anatomical Structure
Type: Ventricle of Brain
Modifier:

Click on segmented region to remove all _ J

not directly toit. "X . -~
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'~ Data Probe A - A ]
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Definition of peri-tumoral volume
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.Position the mouse over the pin icon,
“deselect the link icon, and select the
weye icon to view just the axial slice in

the 3D viewer.
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Delete All Delete Selected Merge All Merge And Build

¥ Replace Models
~ Edit Selected Label Map
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Undo/Redo: |« | v
Active Tool: SavelslandEffect
Label: ventricles of brain 107 A: 26.278mm

~ Terminology
Category: Anatomical Structure
Type: Ventricle of Brain
Modifier:

Click on segmented region to remove all
segmentation not directly connected to it.
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~ Data Probe
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Definition of peri-tumoral volume
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i) Try the new Segment Editor module for more advanced editing!
\) Please help us improve the module by giving feedback.

~ Create and Select Label Maps

Master Volume: | BaselineVolume

label

Merge
~ Per-Structure Volumes

Export DICOM SEG !
/ .

Select the label map BaselineVolume-
cyst-label (yellow) and select the
DilateEffect tool.

Add Structure Split Merge Volume
Numb Colo Name Label Volume Order
BaselineVolume-mass-label

007 mass

Delete All Delete Selected Merge All

« Replace Models

~ Edit Selected Label Map

NIE
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DilateEffect

Undo/Redo: |« | v

Active Tool: SavelslandEffect

Label: cyst 309 L — ' R:3.427mm A: 26.278mm

& | & v|Axial + | BaselineVolume
P M

~ Terminology
Category: Morphologically Altered Structure
Type:  Cyst

Modifier:

Click on segmented region to remove all
segmentation not directly connected to it.
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~ Data Probe
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Definition of peri-tumoral volume
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) e ey T T e 5
«emas\[\/[th the DilateEffect tool equipped,

~wCliICK ON the cystic part of the tumor
“.in the axial slice viewer once, then

. select Apply 3 times to generate the
peritumoral volume

Delete All

Merge And Build
« Replace Models

~ Edit Selected Label Map

erminology

S—— Note the dilation of the cystic part of the
o tumor in the 3D Viewer.
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Type:
Modifier:

Eight Neighbors




Part 2: Tractography
exploration of peri-
tumoral white matter
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Tractography LabelMap Seeding
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—— % Scene Views r
Master Volume: Baseline\
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% Transforms
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~ Per-Structure Volumes

Add Structure| @ Volume Rendering me Export DICOM SEG
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107 @  ventricles of Wizards if brain-label
yst______| "
Informatics

Registration
Segmentation
Quantification

Diffusion Data Conversion »

Delete All 1 I1GT »|  Diffusion Weighted Images » \nd Build
Filtering *|  Process 4
¥ Replace Models Surface Models * Quantify »
Converters * T +: Tractography Display ‘
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— veloper Tools > " /
LS PPA RS Legacy . + Tractography ROI Selection /
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»

MultiVolume Support

Undo/Redo: | « | v

Active Tool: DefaultTool

Label: cyst 309 <l gR
» @ | # v Axial + | BaselineVolume

A: 26.278mm

R: 3.427mm
~ Terminology

Category: Morphologically Altered Structure

Type: Cyst
Modifier:

~ Data Probe
Show Zoomed Slice
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nput DTI Volume DTIVolume : PY
nput Label Map BaselineVolume-cyst-label

Tractography LabelMap Seeding

Go to I/O and set the following values:

so®

Modules: Tractography ROISeeding | ™ Q © E ¥ @ @ . <4 4~
B 1

9 CCCCCC

* Input DTI Volume: DTIVolume

~ Tractography ROI Seeding

* Input Label Map: BaselineVVolume-cyst-label
: Output Fiber Bundle: Create and
rename newFiberBundle

utput Fiber Bundle newFiberBundle

ar Measure Start Threshold

Tractography Seeding Parameters

20.00 =

Maximum Length

Stopping Criteria Linear
Stopping Value —_—
Stopping Track Curvature = ==

Integration Step Length(mm) =

Seeding label |1

Restore Defaults| AutoRun -
~ Data Probe
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Tractography LabelMap Seeding
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» Help & Acknowledgement

~ Tractography ROI Seeding
Parameter set: | Tractography ROI Seeding

.~ Check Use Index Space

Output Fiber Bundle newFiberBundle
~ Seeding Options

Linear Measure Start Threshold 03
~ Tractography ing F s
Minimum Length e 20.00 2
Maximum Length —_— 800.00 |-
Stopping Criteria Linear @ Fracti i Py
Stopping Value — 0.15 |2
Stopping Track Curvature = == 0.7 2
Integration Step Length(mm) = 05 2
~ Label definition
Seeding label 309 =
kse Index Space v I
Random Grid

R R: 3.427mm e A: 26.278mm

» ® | & v Axial + | BaselineVolume

v
Status: Idle

Restore Defaults | AutoRun ~ Cancel | Apply

~ Data Probe

Show Zoomed Slice
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Tractography LabelMap Seeding

B85 e cmemeroses <00 c 00 < m o8- ~Seroll down to Tractography Seeding
£ Parameters and set the following values:
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~ Tractography ROI Seeding
Parameter set: | Tractography ROI Seeding

'+ SetStopping Criteria to

Output Fiber Bundle newFiberBundle

i ’ FractionalAnisotropy

: « Set Stopping Value to 0.15

oo e 08 L| Scroll down to Label Definition and set the

Use Index Space ¥

sy ———— following values:

« Set Seeding Label to 309 (cyst)

Restore Defaults| AutoRun -
~ Data Probe

Show Zoomed Slice
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Tractography LabelMap Seeding

3D Slicer 4.6.2

Modules: Tractography ROISeeding | ™ Q ©Q 1 E P ©@ & - ~ t~ fa 5o -8 e

& - Slicer displays the white matter fibers
e surrounding the tumor

~ Tractography F
Parameter set: | Tr.
~ 10

Input DTI Volume DTIVolume

Input Label Map BaselineVolume-cyst-label

Output Fiber Bundle newFiberBundle

~ Seeding Options

Linear Measure Start Threshold == 03

~ Tractography Seeding Parameters

Minimum Length e 20.00 2 y
Maximum Length D 800.00 % \\
Stopping Criteria Linear o Fr py |
Stopping Value — 0.15 |2 “\
Stopping Track Curvature = == 0.7 2 4
Integration Step Length(mm) = 05 2 |

~ Label definition
Seeding label 309

. The fibers are colored according

Use Index Space ¥
Seed Spacing

~ere fractional anisotropy values |
(red = low FA; blue,green=high FA) N \/

R - Pe— = A: 26.278mm

» @  # v|Axial

Status: Completed
| | 100%
Restore Defaults | AutoRun ~ Cancel | Apply
~ Data Probe

Show Zoomed Slice
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Part 4: Tractography
exploration of the
ipsilateral and
contralateral side




Tractography on-the-fly
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AL ~ i Scene Views
Input DTI Volume  [DTIVOl o g0 mentations
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Output Fiber Bundle newfFit 4, Transforms

M View Controllers
r’o Volume Rendering

~ Seeding Options
Linear Measure Start Thres

) |@ Volumes
~ Tractography al~ to Slicer
Minimum Length Wizards
Maximum Length Informatics
Stopping Criteria Registration

" Segmentation
Stopping Value Quantification

Stopping Track Curvature Diffu
Integration Step Length(mm  IGT

~ Label definition Filtering

) Surface Models
Seeding label 309 Converters
© | Endoscopy
Use Index Space £ Utilities
Seed Dy per Tools
Random Grid Legacy

Filter

MultiVolume Support

[ 03 |2
[ 20.00 |2
[ 800.00 |-
onalAnisotropy
[ 0152
Diffusion Data Conversion » | 0.7 2
Diffusion Weighted Images » ~ 05 2
Process »
Quantify

Utilities

(= 0 0 E |

— Tractography Display

3D Slicer 4.6.2

Click on the Modules menu, then select Diffusion

Tractography -> Tractography Seeding

Region-based
(200 5]

R R: 3.427mm
» ® | & v Axial + | BaselineVolume

Y

Status: Completed

P7777777777777 777777777777 777777777777 777777777773 10"

Restore Defaults| AutoRun -
~ Data Probe

Show Zoomed Slice
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Tractography on-the-fly
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Presets Slicer4 Interactive Seeding Defaults

~ 10

Input DTI Volume DTIVolume

Input Fiducials, Model or Label Map Select a MarkupsFiducial
Output Fiber Bundle Select a FiberBundle
Enable Seeding Tracts v

~ Seed Placement Options

Fiducial Region Size (mm) ==

Fiducial Seeding Step Size
Seed Selected Fiducials
Max Number of Seeds 100

< Tr

graphy s

Minimum Length (mm) —

Maximum Length (mm)
Stopping Criteria Fractional Anisotropy

Stopping Value
Stopping Track Curvature =~ =——
Integration Step Length (mm) ==
~ Enabling Options

Create Tracts Initially As| Tubes

~ Data Probe

Show Zoomed Slice
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BaselineVolume-ventricles of brain-label
BaselineVolume-cyst-label

Position the mouse over the pin icon in the axial
slice viewer and change the volume to DTIVolume

R: 3.427mm
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Tractography on-the-fly

Modules: Tractography Seeding

3D Slicer 4.6.2

{i\ Slicer

t fa e, -8 e

~Select the Fiducial icon, and
—position it next to the cystic part

~-of the tumor by clicking near it in the B
3D viewer /

Max Number of Seeds 100

~ Tractography Seeding Parameters
Minimum Length (mm)

Maximum Length (mm)

/
/
/
20.000mm 3 ‘j
800.000mm = /

Stopping Criteria Fractional Anisotropy s /
Stopping Value 0.25 =
Stopping Track Curvature — 0.70 =
Integration Step Length (mm) == 0.500mm =
~ Enabling Options

Create Tracts Initially As| Tubes

S:61.341mm |- Y & R:3.427mm |8 G ¥
¢ | DTIVolume

A: 26.278mm

~ Data Probe

Show Zoomed Slice
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Modules:

Tractography Seeding

{i\ Slicer
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~ 10

Presets Slicer4 Interactive Seedina Defaults
~ 10

Input DTI Volume

Tractography on-the-fly

3D Slicer 4.6.2

DTIVolume
Input Fiducials, Model or Label Map F

Output Fiber Bundle FiberBundle_F
Enable Seeding Tracts

v

e STEPCeenTopone

Fiducial Region Size (mm) ==

Fiducial Seeding Step Size
Seed Selected Fiducials
Max Number of Seeds

100

~ Tractography Seeding Parameters
Minimum Length (mm)

Maximum Length (mm)
Stopping Criteria

-

Fractional Anisotropy
Stopping Value
Stopping Track Curvature =~ =——
Integration Step Length (mm) ==
~ Enabling Options

Create Tracts Initially As| Tubes

~ Data Probe
Show Zoomed Slice
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Set Input DTI Volume to DTIVolume
Set Fiducial List or Model to F

Set Output Fiber Bundle to Create new Fiber Bundie

A: 26.278mm



Tractography on-the-fly
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» Help & Acknowledgement

~ 10

Presets Slicer4 Interactive Seeding Defaults

~ 10

Input DTI Volume DTIVolume

Input Fiducials, Model or Label Map F
Output Fiber Bundle

FiberBundle_F
Enable Seeding Tracts

v
~ Seed Placement Options
Fiducial Region Size (mm) ==

Fiducial Seeding Step Size
Seed Selected Fiducials

1.00
Max Number of Seeds 100

Iv Tractography Seeding Parameters

topping Criteria

Scroll down the module and éet
the Minimum Path Length to

10.0 mm and the FA Stopping
alue at 0.15

Fractional Anisotropy

Integration Step Length (mm) == 0.500mm =
~ Enabling Options
Create Tracts Initially As| Tubes

A: 26.278mm

~ Data Probe

Show Zoomed Slice
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Tractography on-the-fly

3D Slicer 4.6.2

Modules: Tractography Seeding 2 m QQ E$O® @& & 4 o S -ge
"b’ Slicer

» Help & Acknowledgement

v 10

Presets Slicer4 Interactive Seeding Defaults

~ 10

Input DTI Volume DTIVolume S
Input Fiducials, Model or Label Map F s
Output Fiber Bundle FiberBundle_F o
Enable Seeding Tracts v

~ Seed Placement Options
Fiducial Region Size (mm) == 2.50

Fiducial Seeding Step Size
Seed Selected Fiducials
Max Number of Seeds 100

O

1.00

O

Position the fiducial in the cingulum on the
A — contralateral side opposite to the tumor

Maximum Length (mm)

Stopping Criteria Fractional Anisotropy s
Stopping Value 0.15 =
Stopping Track Curvature =~ =—— 0.70 £
Integration Step Length (mm) == 0.500mm =
~ Enabling Options

Create Tracts Initially As| Tubes 03

S 3 : 45, A: 26.278mm

~ Data Probe

| Red (R11.3,A53.9,S457) Axial Sp: 2.6

L BaselineVolu...yst-label (119, 99, 20) background (0)
F None
BDTIVolume (119, 99, 20) ColorOrientation 0

-label (100%) elineVolum bel (100%)



Tractography on-the-fly

po @ 3D Slicer 4.6.2
Modules: Tractography Seeding 2 m QQ E$O® @& & 4 o S -ge
"b’ Slicer

» Help & Acknowledgement

v 10

Presets Slicer4 Interactive Seeding Defaults
~ 10

Input DTI Volume DTIVolume
Input Fiducials, Model or Label Map F

Output Fiber Bundle FiberBundle_F o
Enable Seeding Tracts v

~ Seed Placement Options

Fiducial Region Size (mm) ==

\
250 = .\
Fiducial Seeding Step Size 1.00 % \
Seed Selected Fiducials ‘\‘
Max Number of Seeds 100 B ‘\\
]
/
“"
~ Tractography Seeding Parameters c/
Minimum Length (mm) — 10.000mm %

Maximum Length (mm)

2NN AN

S oo Explore the aspect of the cingulum in the

Integration Step Length (mm) ==

contralateral and ipsilateral sides

Create Tracts Initially As| Tubes

S:61.341mm |- Y *

A: 26.278mm

~ Data Probe

Show Zoomed Slice

L
F
B

-label (100%)

elineVolum bel (100%)



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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