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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
diagnosed 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
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fibers surrounding a
tumor using Diffusion
Tensor Imaging (DTI)
Tractography.
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Image Analysis Pipeline

The image analysis pipeline
described in this tutorial uses three
different algorithms: the “Grow Cut”
algorithm for segmentation of the
tumor parts, the Marching Cube
algorithm for surface modeling,

and the single tensor

streamline tractography algorithm

for tract generation.
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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 DTl and Baseline Data

&a |Modules 2 Welcome to Slicer il N9 O &« 2 PR YR » fo fo, -
o= M1
{»;a Sticer

=z Load DICOM Data G, Load Data

@ Customize Slicer

About

The Main Window

Loading and Saving

Select ‘Load Data’ in the
House & Kevhoard Welcome module

Documentation & Tutorials

Acknowledgment
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Loading DTl and Baseline Data

&a |Modules 2\ Welcome to Slicer 3| wm NP0 @« 2 ol b » e 5o -
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{D >Slicer |

'l Add data into the scene

W | Choose Directory to Add oose File(s) to Add Show Options
e CO I | I e v File ~ | Description

=z Load DICOM Data
# Customize Slicer

®

o

» About
» The Main Window

» Loading and Saving

» Display

» Mouse & Keyboard

|
L Reset @OK || X Cancel
» Documentation & Tutorials -

» Acknowledgment ‘ /

Click on ‘Directory to Add’,
and select the directory
WhiteMatterExplorationData

v Data Probe
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Loading DTl and Baseline Data

ta &a Modules: -, [@ Welcome to Slicer " 00N O e« v ‘0 4~ »| @ fn G| v
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N6 Add data into the scene

@ 3t [Choose Directory to Add|[Choose File(s) to Add| Show Options
v File - Description
pujol/data/WhiteMatterExplorationData/DTIVolume.raw.gz [Volume S [
<! [Users/spujol/dataihiteMatterExplorationData/DTIVolume.nhdr ~ [Volume 2|
& v /Users/spujol/data Volume |3

iteMatterExplorationData/BaselineVolume.nrrd [Volume

[ » About

[» The Mt

[» Loadin

|» Display

|» Mouse

[» Docurr [ L
ur| L Reset \XCancelL

[» Acknowledgment

Select the directory
WhiteMatterExplorationData

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

|~ Data Probe
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Loading DTl and Baseline Data

g [Modules: . [@Welcome to Slicer = O QIO ad 2 ‘;‘ 4~ » @ A Fe | 4~

o= [l
@ 3DSlicer
Welcome

\ Giss Load DICOM Data Il ooy Load Data |

\ @ Customize Slicer I @ Download Sample Data |

| » About

| » The Main Window

|» Loading and Saving

|» Display

| » Mouse & Keyboard
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Loading DTl and Baseline Data
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Loading DTl and Baseline Data
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[» Help & Acknowledgement

[»)

Active Volume | BaselineVolume :

[» Volume Information

|~ Display
Lookup Table:| [l Grey 4]

Interpolate: ¥
Window Level editor presets:

BN B @B a

(W: 3200 @ Manual W/L )
(W: 5200 g (Me o,

oy = «  Select the module Volumes and adjust the
L - Window and Level values of the Baseline

Volume.
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Loading DTl and Baseline Data
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&a Modules: @ Volumes

9 3DSlicer

» Help & Acknowledgement

Active Volume |BaselineVolume
» Volume Information

@®

~ Display
Lookup Table:| [Jf Grey

Interpolate: ¥
Window Level editor presets:

AN
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Threshold: Off $
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» Histogram

v Data Probe
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Select Red Slice Only Layout

DO e«d 2

ugtv > [@ A

[E Conventional

B Conventional Widescreen

Conventional Quantitative
our-Up

Four-Up Quantitative

[ Dual 3D

B Triple 3D

[ Green slice only
Tabbed 3D

[F Tabbed slice

B Compare

M Compare Widescreen
B Compare Grid

A Three over three

[ Four over four

B Two over Two
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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 will segment
the different parts of the tumor
using a Grow Cut Segmentation
algorithm.
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Tumor Segmentation

£ Modules:

!B 3DSlicer

» Help & Acknowledgement
v Create and Select Label Maps
Master Volume: |BaselineVolume

Merge Volume: None
» Per-Structure Volumes

» Edit Selected Label Map

= Q0O INM9O e«d s Elel t- > @ e Fa, -

Select the module Editor from
the main menu

Set...

«

Create a merge label map for selected master volume BaselineVolume.
New volume will be BaselineVolume-label.
Select the color table node will be used for segmentation labels.

Bl GenericAnatomyColors

4

l Apply Cancel

Select the color table ‘Generic Anatomy

v Data Probe

mwmr

White Matter Exploration for
Neurosurgical Planning

Colors’ and click on Apply
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Tumor Segmentation
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!“J 3DSlicer

» Help & Acknowledgement

v Create and Select Label Maps

“

Master Volume: |BaselineVolume

Merge Volume: BaselineVolume-label Set...

» Per-Structure Volumes

v Edit Selected Label Map

R || 5B | | || B | |
EE
Undo/Redo:
Active Tool:
e tme ‘=== Select the Paint tool from the Editor
toolbox

v Data Probe
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Tumor Segmentation

mifelt-

~ Editor

7 &a |Modules:
@ 3DSlicer
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|'» Help & Acknowledgement
|~ Create and Select Label Maps

Master Volume: |BaselineVolume

= QO IN9 O «d s | B Re R | 4

Set the label #293 region_1 and draw a short
line in the cystic part of the tumor

«

Merge Volume: BaselineVolume-label Set...
» Per-Structure Volumes
|~ Edit Selected Label Map
R|B|¥ 4|8 0| B E B E
R )
Undo/Redo: [« |
Active Tool: Undo
Label: region_1 293 J
v/ Paint Over
Threshold Paint
Radius: 5.00mm =
Smudge

7

|+ Data Probe
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Tumor Segmentation
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| » Help & Acknowledgement

|~ Create and Select Label Maps

Master Volume: |BaselineVolume

Merge Volume: BaselineVolume-label
» Per-Structure Volumes

|~ Edit Selected Label Map

Undo/Redo: |« | v

Active Tool: Undo
Label: mass 7
¥ Paint Over

Threshold Paint
Radius: 5.00mm

Smudge
7

|~ Data Probe

W

White Matter Exploration for
Neurosurgical Planning

Select the label #7 (mass) and draw a short line

in the solid part of the tumor
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Tumor Segmentation
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E 3DSlicer

» Help & Acknowledgement

B®

v Create and Select Label Maps

Master Volume: |BaselineVolume

“

Merge Volume: BaselineVolume-label Set...
» Per-Structure Volumes

v Edit Selected Label Map

Undo/Redo: |« | v

Active Tool: Undo
Label: region_3 295 J
¥ Paint Over

Threshold Paint

Padus o Select the label # 295 region_3 and draw a line

=

Smudge

7 around the tumor

v Data Probe
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_____Tumor Segmentation
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3DSlicer
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~Select the Grow Cut segmentation
+ algorithm &

Merge Volume: BaselineVolume-label Set...

» Per-Structure Volumes

v Edit Selected Labe,

] o
&lelrzz]e
Undo/Redo: |« | v
Active Tool: GrowCutEffect

Label: region_3 295 S|

Run the GrowCut segmentation on the current label map

This will use your current segmentation as an example -
to fill in the rest of the volume.

Apply

?

v Data Probe
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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

% &a Modules: - [~ Editor -0 O Hile t- » B G S -
@®
@ 3DSlicer

" Click on Apply to start the Grow Cut
» segmentation algorithm

Merge Volume: BaselineVolume-label Set...
» Per-Structure Volumes

v Edit Selected Label Map

Undo/Redo: |« | v

Active Tool: GrowCutEffect

Label: region_3 295 =

v

Run the GrowCut segmentation on the current label .
This will use your current segmentation as an e: e
to fill in the rest of the volume.

Apply

?

v Data Probe
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Tumor Segmentation

& |Modules: ~ Editor " QO IO e« 2

D. ; t~ » S ,;bv v
@®
Q 3DSlicer

» Help & Acknowledgement
v Create and Select Label Maps

Master Volume: |BaselineVolume

Merge Volume: BaselineVolume-label

» Per-Structure Volumes o SOlid part
Slicer displays the
results of the
segmentation

Label: region_3 295 JE

Run the GrowCut segmentation on the current label map.

This will use your current segmentation as an example
to fill in the rest of the volume.

Apply
?

v Data Probe

wmr
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Tumor Segmentation
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& |Modules: ~ Editor

@ 3DSlicer

» Help & Acknowledgement =

v Create and Select Label Maps

Master Volume: |BaselineVolume :

wierge volume: ineVolume-label Set...

v Per-Structure Vol

Add Structure Split Merge Volume
Numbetr Color/ Name | Label Volun| Order =
Delete Structures Merge All Merge And Build

¥ Replace Models

~ Edit Selected Label Map

Undo/Redo: |« | v

- Expand the Per-Structure Volumes Tab and
L::):lllheGrowciii:::entationj CIiCk On ‘Split Merge VOIume’

This will use your current segmeniauuii as aii caaiiipic
to fill in the rest of the volume.

v Data Probe

wmr
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Tumor Segmentation

& |Modules: ~ Editor = QO IO a«ld 2 Ele t- » fa Re,
e [HR
E 3DSlicer

» Help & Acknowledgement
v Create and Select Label Maps

Master Volume: |BaselineVolume

BeeglineVolume-label Set...

Add Structure

Split Merge Volume

Numbet Color| Name | Label Volun Order

mass Baseline...
293 regi... Baseline...
208 i i

nnnnnnnnnnnn

Delete Structures Merge All Merge And Build

¥ Replace Models

The Iabel map BaselineVolume-label has been split into three volumes:
-BaselineVolume-mass-label: solid part of the tumor

-BaselineVolume-region_1-label: cystic part of the tumor
-BaselineVolume-region_2-label: surrounding structures

wmr
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Tumor Segmentation

4 Data
{.‘\ 3DSlicer
=4

» Help & Acknowledgement

v Display & Modify Scene

Nodes
=Scene
View
Default Scene Camera
DTIVolume
BaselineVolume
| BaselineVolume-label

0O IV O el Bl t-

> = E@v v

BaselineVolume-mass-label
BaselineVolume-region_1-label
BaselineVolume-region_3-label

Scene Model: | Transform

Display MRML ID's

Show Hidden nodes
Filter:

Select the module Data and note the

different label maps that have been
generated

» Load & Add Scenes Or Individual Datasets

v Data Probe

W
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Ventricles Segmentation

& &3 [Modules: . |4 Data R CRSREANE - B N Elel t- » fa Ro M
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@ 3DSlicer

» Help & Acknowledgement

v Display & Modify Scene
Nodes
=Scene
View
Default Scene Camera
DTIVolume
BaselineVol
- BaselineVolume-label
BaselineVolume-mass-label
BaselineVolume-region_1-label
BaselineVolume-region_3-label

ume
ume-

Scene Model: | Transform
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segment the ventricles.

We will use two tools of the Editor box: the
Threshold tool and the Save Islands tool.

» Load & Add Scenes Or Individual Datasets

v Data Probe

! Go back to the Editor module
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Ventricles Segmentation

Elle ¢t~

» J="Y ‘;hv v

Select the volume
‘BaselineVolume-region_3-label’

Add Structure Split Merge Volume
Numbet| Color Name | Label Volume Order}*

293 | regi... BaselineVolume-region_1-...
298 : BaselineVolu regior

Delete Structures Merge All Merge And Build

v Replace Models

v Edit Selected Label Map

\z%/%@@@
o8 s =28

Undo/Redo: |« | v

Active Tool: ThresholdEffect

Label: region_3 295 =l

Threshold Range:
[1700.00) = 18197.00

7 N\ Select the Threshold tool & in the
Editor toolbox, set the lower threshold
L to 1700, and click on Apply



Ventricles Segmentation

£ B& B e . W "Aj/ D.Gtv ».L@% v

E; Sllcer dlsplays the résult of the
" threshold

| v Create and Select Label Maps |

Master Volume: | BaselineVolume

“

Merge Volume: BaselineVolume-label Set...
v Per-Structure Volumes

Add Structure Split Merge Volume

Number Color Name | Label Volume Order |~
7 mass BaselineVolume-mass-label

293 regi. .. BaselineVolume-region_1-...
Q5 T =T o_rocio b/

Delete Structures Merge All Merge And Build

v Replace Models

|~ Edit Selected Label Map

R|B| ¥

N
a

o || || | R
R )

Undo/Redo: [« | »

Active Tool: DefaultTool

Label: region_3 295 J

| v Data Probe
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Ventricles Segmentatlon

Ba B4 &a |Modules: . |~ Editor = QO INP O e«d s Bl ¢t~ > @

m

Select the tool Save Islands
from the Editor toolbox, and click in
the occipital horn of the ventricle.

Add Structure Split Merge Volume

Numbet Color Name | Label Volume Order}*
mass BaselineVolume-mass-label

293 regi... BaselineVolume-region_1-...
T ani  BRacaolina\/aliima_raninn -

Delete Structures Merge All Merge And Build
¥ Replace Models
v Edit Selected Label Map /
R|B|| 4

(Rl

Undo/Redo: |« | v

Active Tool: SavelslandEffect

Label: region_3 295 =

vnlﬁaia Probe
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Final Result of the Segmentation

Sa 2% & Modules: - [~ Editor ™ QO IO @e@d v D.;t' > @ e e -

@ 3DSlicer

[ » Help & Acknowledgement

|~ Create and Select Label Maps

“

Master Volume: |BaselineVolume

Merge Volume: BaselineVolume-label Set...
v Per-Structure Volumes

Add Structure Split Merge Volume
Number Color| Name | Label Volume Order |
293 regi... BaselineVolume-region_1-...
L 29 . BaselineVolume-region_3-... _

Delete Structures Merge All Merge And Build

¥ Replace Models

|~ Edit Selected Label Map

Undo/Redo: [« |[ w |

Active Tool: Undo

Label: region_3 295 J

|+ Data Probe

Slicer displays the result of the
segmentation of the ventricles.
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Final Result of the Segmentation

Modules: ~ Editor = QO INP O & s Elel t- » R Re, -

:@ 3DSlicer

Master Volume: |BaselineVolume : CliCk On Merge and Build to

Merge Volume: BaselineVolume-label Set...

zPer.Sin.cura Volumes merge the different label maps,

NumberA(jocljoSrt:ac:;eLabelVqun OS:;l:rMergevomme and generate the 3D mOdels Of
by W redr. basaine. : the tumor and ventricles using
Deete Strusiures || Merge Al hind Buid a Marching Cubes algorithm

v Replace Models

v Edit Selected Label Map
R|B|¢| <« |8 @ B EE E
3 8 F 2 =)0

Undo/Redo: [« | v

Active Tool: Undo

Label: region_3 295 S

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

v Data Probe
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Final Result of the Segmentation

3 Modules: . [ ~ Editor = QO INP O e« v Bilal t-~ » o R, -

@ 3DSlicer

E’

Master Volume: | BaselineVolume

Merge Volume: BaselineVolume-lab¢ Se I eCt CO nve nti O n a I
v Per-Structure Volumes
Layout

Add Structure Split o
Number Color Name | Label Volun Order =
7 mass Baseline...
293 regi... Baseline...
20K rani Racalina b
Delete Structures Merge All Merge And Build

v Replace Models

v Edit Selected Label Map

Undo/Redo: [« | v

Active Tool: Undo

Label: region_3 295 =

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

v Data Probe
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Final Result of the Segmentation
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v Per-Structure Volumes

I»)

\ Add Structure I Split Merge Volume |
Numbet| Color| Name | Label Volun| Order SiaEl
7 mass Baseline...
293 W regi... Baseline...
208 - rani Racalina b’
| Delete Structures || Merge Al || Merge And Build |

¥ Replace Models

|~ Edit Selected Label Map A

Slicer displays the 3D surface reconstructions
UndofRedo: [« v of the ventricles, and solid and cystic parts of
Active Tool: DilateEffect th e tu mor-

Label: mass [7 Bl

© Eight Neighbors

@ Four Neighbors

\ Apply |
@

|~ Data Probe
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Part 2: Tractography
exploration of peri-
tumoral white matter
fibers
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Definition of the peri-tumoral volume

ga & 23 |Modules: -, [~ Editor " QO INPO e«d 2 Ztv > @ An Fa -
o= M1}
E 3DSlicer

e e S@|€CE the label map ‘BaselineVolume-region_1-

v Per-Structure Volumes

e 12DEI (blue), and select the tool ‘Dilate’” in the
Numbet Color/ Name | Label Volume Order Editor tOOIbOX

| 293  regi... BaselineVolume-region_...
295 regi... BaselineVolume-region_...

v

Delete Structures Merge All erge And Build

v Replace Models

v Edit Selected Label Ma

R

;'-:z@

Undo/Redo: |« | v

@‘
A
i)
&
[
i

Active Tool: DilateEffect

Label: region_1 293 =

Eight Neighbors
@ Four Neighbors

Apply
i

v Data Probe
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Definition of the peri-tumoral volume

- g |Modules: ~ Editor = QO INMPO® el 2 &t~ » Ra Ro, -

R Position the mouse the cystic part of the tumor in

WITIYT vUIUniG. QoG T VY UIUN IS IaS (=

- the axial slice, and click on Apply three times to

Add Structure Split Merge Volume

Number Color| Name Labe\Vo\ume On generate the peritumoral VOlume

| 293 regi... BaselineVolume-region_1-label
295 reg| BasellneVqume reg\on 3-label

Delete Structures Merge All Merge And Build

v/ Replace Models

v Edit Selected Label Map

Undo/Redo: [« |/ w |

Active Tool: Undo

Label: region_1 293 =

Eight Neighbors

@ Four Neighbors .M
7

v Data Probe

mmr

White Matter Exploration for
Neurosurgical Planning

Sonia Pujol, Ph.D. — Ron Kikinis, M.D. NA-MIC ARR 2012-2014



Visualization of the DTl Volume

& |Modules: . [~ Editor = Q0O INMP O el 2 ot~
ex @1
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Note the dilatation of the =
cystic part of the tumor in §

||||||||||||||| ISIYT AU DUnU

R )

Undo/Redo: |« | v

Active Tool: DilateEffect

Label: region_1 293 J

Eight Neighbors
» Four Neighbors

Apply

? S A ; ‘
- oS R _‘
|~ Data Probe ; o
: ¥ N ‘ "o
A A Y | 2% 4
L
F

- Set the volume DTIVolume in Background in the
anatomical viewers
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Tractography Parameters

& &a Modules: - [Tractography Label Map Seedin

Select the module Tractography Label Map Seeding
B e - 1/0: Set the following input and output volume:

> Felp & Acknowledgement Input DTI Volume: DTIVolume

P — Input Label Map: BaselineVolume-region_1-label
N Output Fiber Bundle: Create New

e s

Output Directory = /Applications

S - Seed Placement Options:

‘édé’p;zg ‘€ Check Use Index Space

Linear Measure Start Threshold s

v Tractography Seeding Parameters

Minimum Path Length = 10 = StOppi n g Val ue

i e Set the FA threshold to 0.15

@ FractionalAnisotropy

Stopping Value —

Stopping Track Curvature == - Label Definition:

Integration Step Length(mm) =

.Labe. Enter Seeding Label 293, and Click on Apply

Seeding igbel| 293

Default
v Data Probe

Cancel | Apply

L
F
B



Modules:

@ 3DSlicer

Help & Acknowledgement

v 10

Tractography Label Map Seeding ¢ ™ Q D

Tractography Results

DY O ad s | @ R fa, v

Bl ¢t~

@®

Slicer displays the white matter
fibers surrounding the tumor

100% [«
|

Input DTI Volume DTIVolume
Input Label Map BaselineVolume-region_1-label

Output Fiber Bundle|Output Fiber Bundle
Write Fibers To Disk

OO0l o

Output Directory # /Applications

File Prefix Name line

v Seed Placement Options

Use Index Space v
Seed Spacing

Random Grid

Linear Measure Start Threshold

0.3

4

~ Tractography Seeding Parameters

Minimum Path Length =

1110.00

4r 4

Maximum Length
Stopping Criteria LinearMeasure

@ FractionalAnisotropy

Stopping Value
Stopping Track Curvature
Integration Step Length(mm) ==

=

v Label definition

Default
v Data Probe

mmr

White Matter Exploration for
Neurosurgical Planning

800.00

The fibers are colored accordlng
the fractional anisotropy values
(red = low ; blue,green = high)

(5874 1~ Y &

NA-MIC ARR 2012-2014
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Part 4: Tractography
exploration of the
ipsilateral and
contralateral side

White Matter Exploration for
Neurosur gical Planning Sonia Pujol, Ph.D. — Ron Kikinis, M.D. NA-MIC ARR 2012-2014



Tractography on-the-fly
?@@Modulcs-;ﬁ m@y IR

R ...

Select the module
Tractography Fiducial Seedlng

Input DTI Volume DTIVolume
Input Fiducial List or Model| Select a AnnotationHierarchyNode

Output Fiber Bundle Select a FiberBundle

v Seed Placement Options

Fiducial Region Size = 2.50mm 3
Fiducial Seeding Step Size === 1.00mm 3
Seed Selected Fiducials

Max Number of Seeds 100

v Tractography Seeding Parameters

Minimum Path Length e 20.00mm 5
Stopping Criteria Fractional Anisotropy

0.25

Stopping Value

Click on the Fiducial Icon to create a fiducial
Set the DTI volume in background and

position the fiducial near the cystic part of the
tumor in the 3D viewer

mwmr



Tractography on-the-fly

Modules: -, |Tractography Fiducial Seeding ¢ | ™ Q Q|| {0 @ @ @ & ~ [=] t - » @ fe S

ax B

B Slicer

» Help & Acknowledgement

Parameter set|FiducialSeedingParameters Set I N put DTI Vol ume to DT IVOl ume

e e o Set Fiducial List or Model to FiducialList

v Seed Placement Options

Fiduoial Region Size - o Set the Minimum Path Length to 10 mm

Fiducial Seeding Step Size ===

Seed Selected Fiducials . | Set the FA Stopp”']g Crlterla tO 015

Max Number of Seeds

~ Tractography Seeding Parameters

Minimum Path Length = 10.00mm

Stopping Criteria Fractional Anisotropy $
Stopping Value . 0.15 =
Stopping Track Curvature == 0.70 =
Integration Step Length = 0.50mm 3

v Enabling Options

«

Create Tracts Initially As| Tubes
Enable Seeding Tracts ¥

v Data Probe

oM



Fiducial Seeding

&& |Modules: -, [Tractography Fiducial Seeding ¢ = Q |Q |/ § @ & & ~« o b~ » fo R, -
Position the fiducial in the cingulum on the
contralateral side opposite to the tumor

Parameter set|FiducialSeedingParameters :
v 10
Input DTI Volume DTIVolume $

Input Fiducial List or Model | Fiducials List

“

Output Fiber Bundle FiberBundle o .
~ Seed Placement Options %

Fiducial Region Size = 2.00mm %

Fiducial Seeding Step Size === 1.00mm 5

Seed Selected Fiducials
Max Number of Seeds 100

>

<

v Tractography Seeding Parameters

Minimum Path Length = 10.00mm 2
Stopping Criteria Fractional Anisotropy $
Stopping Value — 0.15 =
Stopping Track Curvature == 0.70 2
Integration Step Length = 0.50mm %

v Enabling Options

B G [ e—— — . D6 D8

Create Tracts Initially As| Tubes $
Enable Seeding Tracts ¥

v Data Probe

wmr



Tractography on-the-fly

&a |Modules: -, [Tractography Fiducial Seeding [¢| ™ Q |Q || @ @ @ @ ~« ol ¢~ » e S -

ex= B

E

@ 3DSlicer

» Help & Acknowledgement

Explore the aspect of the cingulum in the
contralateral and ipsilateral sides

Output Fiber Bundle FiberBundle s
~ Seed Placement Options
Fiducial Region Size = 2.00mm

Al

Fiducial Seeding Step Size === 1.00mm
Seed Selected Fiducials
Max Number of Seeds 100

>

<

v Tractography Seeding Parameters

Minimum Path Length = 10.00mm 2
Stopping Criteria Fractional Anisotropy $
Stopping Value — 0.15 =
Stopping Track Curvature == 0.70 2
Integration Step Length = 0.50mm %

v Enabling Options

B G [ e—— — . D6 D8

Create Tracts Initially As| Tubes $
Enable Seeding Tracts ¥

v Data Probe

wmr



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



MICCAI 2012 DTI Tractography Challenge

Second Edition

INTRODUCTION THE CHALLENGE FACULTY KEYNOTE SPEAKER DATA LOGISTICS CONTACT

(+Jaddrew) ¥

Welcome to the 2nd edition of the MICCAI DTl Tractography Challenge. The workshop will be held on Monday
October 1st, 2012 as part of the 15th International Conference on Medical Image Computing and Computer
Assisted Intervention (MICCAI 2012).

| {m
The 15" International Conference on Medical Image Computing and Computer Assisted Intervention

1-5 October 2012 - Acropolis Convention Center - Nice, France ,,,cca,

Sonia Pujol, Ph.D. — Ron Kikinis, M.D.

NA-MIC ARR 2012-2014
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