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DTl tutorial

This tutorial is an
Introduction to the

advanced Diffusion MR - =
capabilities of the =

Slicer3 software for ===
medical image analysis.




This tutorial guides you
through the process of loading
diffusion MR data, estimating
diffusion tensors, and

™ performing tractography of
(S white matter bundles.




The processing pipeline uses 9
Image analysis modules of Slicer3.4
1.Data

2.VVolumes

3.Diffusion Tensor Estimation

4.Diffusion Tensor Scalar Measurements
5.Editor

6.LabelMap Seeding

/.Fiber Bundles

8.Fiducials

9.Fiducial Seeding




Tutorial Dataset

The Diffusion MR tutorial dataset is composed of a
Diffusion Weighted MR scan of the brain acquired
with 2 baseline and 12 gradient directions.

J=11%

Diffusion Diffusion
Sensitizing Weighted
Gradients Images




DWI Tensor Scalar 3D
Acquisition Calculation Maps Visualization
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3DSlicer

Start Slicer3

Linux/Mac users
Launch the Slicer
executable located in
the Slicer3.4 directory

Windows users

elect
Start - All Programs

—> Slicer3 3.4 2009-05-21->Slicer3

I3 30 siicer Version 3.
Fie Edit View Window Help Feedback

.{E >Slicer

= Welcome & About
.
3bslicer Welcome

3D Slicer s a free open source software platiorm for medical image
processing and 3D visualization of image data. This module contains
some basic information and usefullinks to get you started using Slcer.
Please see our website http-//www. slicer org and the documentation on
our wiki for more information

3D Slicer is distri

icenseForm p
only and has

Hint: o open any information panel below, click on ite grey title bar

Donit show this module on startup
~ Oveniew
~ Basic & Extended Modules
~ Loading Scenes & Data
~ Saving Scenes & Data
~ Adjusting Data Display

Manipulate Slice Views

EEEE

* Manipulate 3D View

==l x|

»a

sagita!




Slicer Welcome

=1= %]

2 3D Siicer Version 3.4
Fle Edit View Window Help Feedback

~ HEEF -

m 3DSlicer

“ Welcome & About

e The SlicerWelcome module is the
pslicer Welcorr

- module displayed by default.

3D Slicer is a free open source software platform for medical imz
processing and 3D visualization of image data. This module contai
some basic information and useful links to get you started using £

e Thig module gives an overview of the
GUI of Slicer3, and data loading & saving

contribution and softwar

wwi slicer org/cgi

Hint: to open any information panel below, click on its grey title b

functionality. -

T Overview Hone ] None

~ Basic & Extended Modules

7 Loading Scenes & Data
¥ Saving Scenes & Data

¥ Adjusting Data Display -

“ Manipulate Slice Views

ElEEE

“ Manipulate 3D View




Part 1:

Diffusion data
loading and
tensor
estimation




“__Loading the DWI volume

=1= %]

g= 29 Slicer Version 3.4

w dit View Window Help Feedback

~ HEEE 5

“ Welcome & About

Uy i welcome - Select Add Volume from the File menu

3D Slicer is a free open source software platform for medical image
processing and 3D visualization of image data. This module contains
some basic information and useful links to get you started using Slicer.
Please see our website http //www slicer org and the documentation on
our wiki for more information

3D Slicer is distribu tails about the
contribution and softwal

i slicer org

ftwar

licerLicenseForm pl
es only and has no
Drug Administration, or by any

Hint: to open any information panel below, click on its grey title bar

Don't show this module on startup
Sagittal

T Overview

~ Basic & Extended Modules

7 Loading Scenes & Data
¥ Saving Scenes & Data

¥ Adjusting Data Display

“ Manipulate Slice Views

ElEEE

“ Manipulate 3D View

-10-



3DSlicer

Loading the DWI volume

2 3D Siicer Version 3.4
Fle Edit View Window Help Feedback

B &

Modules: SlicerWelcome — E D

3DSlicer

version 3.4

Welcor

3D Slicer is a free open source software platform for medical i
processing and 3D visualization of image data. This module cor
some basic information and useful links to get you started using
Please see our website http //www slicer org and the document
our wiki for more information

3D Slicer is distributed under a BSD-style license; for details
contribution and software license agreement, please see

http:/www slicer org/cgi-bin/License/SlicerlicenseForm pl The
has been designed for research purposes only and has not bee
or approved by the Food and Drug Administration, or by any oth

Hint: to open any information panel below, click on its grey title

Don't show this module on startup
T Overview
~ Basic & Extended Modules
7 Loading Scenes & Data

¥ Saving Scenes & Data

¥ Adjusting Data Display

“ Manipulate Slice Views

2]

“ Manipulate 3D View

2 add volume

X 0-9-ag

2118 < Local Disk [C)

) slicer
) SliceD ata

) wiorkshops
B % Local Disk [D:]

- ||

dwilrataset raw. gz

F303KB O

=]+ - DICOM Infarmation

Parse Directory

=1= %]

Path |C:!SIlcerDataJD\ffuslunDataseUdeataset.nhdr
W e Options:

Certered lgnore File Crientation
= Wolmes: | | _y
Hane petic] None

Label Map

=y None

Single File

x

Name: |dyribataset

(D[]
[

(D[]
[

. Browse to the location of the Diffusion tutorial dataset
directory and select the dwiDataset.nhdr file

Click on Apply to load the volume
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“ Loading the DWI volume

Slicer displays the anatomical
views of the baseline volume of
the diffusion dataset in the 2D
Slice Viewer.

documentation on our wiki far more information: Hitp! licer

30 Slicer s distriouted under @ BSD-styls lcenss; for detals sbout the contribution and softvvars lisense aoresment
it licer oroce-bin orm.pl. The software hes been desioned for research purposes oni
heen reviewed or approved by the Food and Drug Administration, or by any other agency

Hint to apen any information panel below, sick on s arey titls bar

Dot show this module on stertug

~ Overview

™ Basic & Exdended hodules

Loading Scenes & Data

~ saving Scenes & Data

~ Adusting Data Display

'~ Configuring Viewers & Layout

5 =

ore

L

™ Mouse Modes

Dl
EIRIENS

awawset

L

sagna

Hore

»

FInIEs

ore

anavset

L

L

EInICs

Hore

aspawet

L

L

RN

Custormizing Slicer

~ Other Useful Hints

= Commurity

Acknowletgment

* Manipulste Sice Yiews

EEELEE

* Manipulste 30 View

=

59375

—
—
[s.0375
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3DSlicer

Tensor Estimation

[I2 30 Slicer version 3.4
Fie Edi Window Help  Feedback

ok Stk e e

* Welcome & About

L]
- :
3DSlicer W |
rrwelcome | eft click on the menu Modules an
" L]
3D Shiceris a free open source software platform for medical image processing and 30 visualizetion of image dat
contains some basic information and usetul links to get you started using Slicer. Please see our website bt Sy S e e C o u e s O I S p a y e I S
= 4

documentation on our wiki for more information: Hitp: i

3D Shicer s distriouted under a BSD-styls license, for details sbout the cortribution and softvrare license agreeme; [ ] [ ]
http: licer orgicei-hinl nseFormpl. The software has been designed for research purposy
Hint to open any information panel below, click on ts grey titls bar

analysis and 3D visualization.

~ Overview

™ Basic & Exended hodkles
"~ Loading Scenes & Deta
. u u

Saving Scenes & Data
=GR e eC e | I IO u e I uslon enSOI
~ Gonfiguring Viswers & Layout
™ Mouse Modes E t O t O

Sstnang e S I m a I o n ]
"~ Other Useful Hints

= Commurity

= Acknowledgment

* Manipulste Sice Yiews

EEELEE

* Manipulste 30 View
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& o Tensor Estimation

File Edit Wiew Window Help Feedback
E‘ P — E E @ i
E >Slicer ‘

uuuuuuuuuuuuuuuuuuuuuuuu

——= jelect the Input DWI Volume dwiDataset

— eft click on OutputDTIVolume and select
—zates | ‘Create New Diffusion Tensor Volume’

ppppppppppp

Left click on Output Baseline Volume and
: select ‘Create New Volume’

L eft click on Otsu Threshold Mask and
crrpemmme=TE galect ‘Create New Volume’

c o | EEEPE 0w VS
N oo =
DiffusionDataset (i3 Microsaft PowerPoin - | =] Windows Task Manager Y views3 - Paint & 3p slicer version 3.4

1
T« B 4D 110s5em
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@ 3DSlicer

Tensor Estimation

eeeeeeeeeeeeeeeeeeee

Window Help Feedback
IR IRREEE FERT

Select the Tensor Estimation
Algorithm to LS (Least Squares)
and click on Apply to estimate
the tensors.
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3DSlicer

Tensor Estimation

3D Slicer Yersion 3.4

File Edt View Window Help Fesdback

BB o [omormreomee ] [ (5] 5 B e

e

3pSlicer

™ Help & Acknowledgement

“ Diffusion Tensor Estimation

Patameter 52t | Diffusion Te... Estimaion — | =

Status Gompleted

Input DV Volume | giDetaset — | =)

Output DTI olume | Difusion Tensor Estimation Volume  —1 |5,
Output Bassine Volume | Giffusion Tensor Estimation Yolume!  —1

Otsu Threshold Mask | Ditfsion Tensor Estimation Volimez  —1 |
“ Estimtion Paramelers

Estimation Parameters @15 [wis [INL

Qtsu Gmega Threshold Parameter |0.5 0

Remave Iskands in Threshold Mask

Appty Mask to Tensor image

Detaut Apply

“ Maripulate Slice Yiews

EEOEE

“ Maripulate 3D View

ol

=

[

v

[A)]

=lelx|

Left click on Diffusion Tensor Volume 1

to display the list of volumes that have
been computed by Slicer

& start!

) DiffusionDataset

| 15 Microsoft PowerPait -

... | 1 windows Tack Manager

| 9 views - paint |71 30 sticer version 3.4

] Al =3: i = i o — B comis i = B
o v o |2 e Trer s oor v = e Terior S oo Tevor e — = e Tercr B ror v o Tereor e |2
GEE 263 @|[=][= 5375 D=l

L]

5.0975

=
@2 [«mEalo e
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& Tensor Estimation

Diffusion Tensor Estimation Volume is the
volume of estimated tensors

—18] ]

Diffusion Tensor Estimation Volume 1 is
the Baseline volume

Diffusion Tensor Estimation Volume 2 is
the tensor mask (blue)

NN
[Nk

= L

]

g

—
- [m
1 Ters.ation Volmez —1 | 2 [HE] { ot ko 7
o L1




3DSlicer

Tensor Estimation

D Slicer Yersion 3.4

=181 x|
File Edt view Window Help Fesdback
B [E] wow | omonvorzman | [4] [¥] [F] —— @] by
;
‘i‘ 3DSlicer
™ Helo & Acknowledgement
“ Diffusion Tensor Estimation
Parameter set
[ ] ] ] [ ] u n
) IC Oll e In ICOlI, e C IC Oll I uslon
Inj
Output BT Volume | piffusi
Ot Biassine Volume | Giffusia e n S o I o u m e a | I S e e C o n e
Otsu Threshold bask | Diffusion 1 orsor Lawnauon »omes —
“ Estimation Parsmeters
Estimation Perameters [ 15 [1wWLs [N
tsu Omega Threshold Farameter [05
Remove Iskanes in Threshold Mask
Bpply Mask to Tensor Image.
Detault Apply
o s o < e =k e e =
B oo o s o e Torer e i erior s vz e v S |2 e Tercr B ror v o e e |2
= 203 [s.8375 EE 50375
“ Manipulate Slice Yiews
“ Maripulate 3D View
= ‘5 &
N 5
w7 =
\‘ A

4 start| | DifusionDataset | [ Mirosoft PowerPaint - .. | (=), windows Task Manager

| 9 views - paint |71 30 sticer version 3.4

[ )
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3DSlicer

Tensor Estimation

=18

=]

ek DG kb Te vgor Esnatan

3DSlicer

B

e

Select the module Volumes in the modules toolbar

Parameter sel | pitfusion Te... Estimation — |5

Status Completed

Input DO Wolume | gyviDataset

[

Output BTIYolume | pittusion Tensor Estimation Yolume:

Qutput Baseline YYolume | piffysion Tensor Estimation Valume!

Otsu Threshold Mask | piftusion Tensor Estimation Volume2

4

“ Estimation Parameters

Estimation Parameters & Lg WS ML

Ctsu Omega Threshold Parameter (0.5 4

Remove Islands in Threshold Mask —
ry r al
Epply Mask to Tensar Inage sl Howe = | g Satal — | e = coral — =
Hane Do Ters, ator Volme 1 —3 |5 () | o1vs o Teus o volmez —1 |15 Dife ko Tens.aton Valune | Difts b e .aton Valmez 1 | c
Detaut Apply @|=][=]l I 255 @)=l 59575 @[=][= ]l

* Manipulste Slice Views:

mOELER

* Manipulste 3D iew

oan

r e
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Tensor Estimation

3D Slicer Yersion 3.4 =8 =
el

Flle Edit “iew Window Help Feedback

’g‘ Mo BE Woinmes — m m H ’T&‘ £arch madves m ,m ’K‘ @‘ @ ,@‘ J ,@ ,Z‘ ’E‘ ,E‘ ,E‘ s “‘ ,S‘

-Select the Active Volume ‘Diffusion Tensor
- Estimation 1’ and click on the Display tab

Wolume Mame: |dwiDataset

Image Origin. | From File —

Image Orientatic From File —
Label Map Single File

Apply

Active Wolume: dwiDataset
-
¥ Display

Diffusion Editar

~ Info

[
b

antl = Saitl = Nane — =g Coranal = Hore =k
Hane = | ot o Ters.ation otz — ]| [omeon Tens..aton voinet —1 |5 Diftsbon T .aton Volame 1 s ko Tens..atn Vole | —1 =
@[]l I 253 @ =[]l 5 9375 @[]l 50375

* Manipulste Slice Wiews:

EEE LB E

“ Wanipuiste 30 Yiew
N I
e

o

Wolumes W

a Start! &1 http:fplayers br-radi c... ] | 3D slicer version 3.4 [, Microsaft PowerPaint - [... I 1 untitled - Paint | @) STJ@ %é} ﬁ 5@“‘4:41 o
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Tensor Estimation

=18 x

2 3D Slicer version 3.4
File Edit “iew Window Help Feedback

B s o = — @]

Set the Window/Level to Manual and adjust the
parameters of the baseline volume using the slider

“Wolume Mame: |Di|fusion Tensar Estimati

LARE I

Image Oriin: | From File —
Image Oriertstic From File —

Label Map [ Single File

Apply
Active Volume: Diffusian Tensar Estimation Yolumet :
“ Display
Color Zelect: Grey =
[#] Interpalate -
WindowiLevel 36
1} Hore — camaal — Hare =
. o IF DMk Tens..aton Ve | i Hane — DSk Tens. aton Vome | 1 |5
i

L
Update Histogram Interactively

10,1378 % [0,1]

* Manipulste Slice Wiews:

G L] L el

“ Manipulste 3D iew
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& Tensor Estimation

=le]x

File Edit Wiew Window Help Feedback

E‘ Modks: oltmes = E‘ lz‘ search modkes @ i +
’ N A

Browse through the baseline images, which
. correspond to the volumes that have been
- acquired without gradient.

Apply
Aotive Volume: Diffusion Tensar Estimation Volume? =
“ Display
Color Select: Grey =
[ Interpolate
windowievel | Manusl ‘1543-5 |1?7
|
1l
Threshald ot  — |0 [ra7an
I i
L 1

Updste Histogram Interactively
(0,13769] = [0,1] |

* Manipulate Slice Views

EEOLDEEEE E=

* Manipulate 3D iewr

[P
K3 Sl
le[e)E
I
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Part2:

Scalar

lallMeasurements
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Scalar Measurements

2 3D Slicer version 3.4
Flle Edit “iew Window Help Feedback

Select the category Diffusion from the
s -0 |ISt Of modules, and left click on the
&~ Diffusion Tensor Scalar

T Help & Acknowledgement

T Measurement module.

Parameter set | Diffusion Tensor . Jar Measurements

Status lde
= @

Input DTI Yolume | piffusion Tensor Estimation Yolume  —1 | =
Cutput Scalar Yolume | guiDataset — |
~

“ Operation
Estimation Parameters Determin: || Relative.Anist (8] Fractionalanis:
Linearhde || PlanarMeasu || SphericalMess

Default Apply

= a
Axlal Hone == 4@_ sl —_ Hare ==
== a
Do Ters, o Volmet —3 |5 [T Haoie =i Dififhs b Tens.ation Valine | 1 =
[ 2 @ 5.0375

* Manipulste Slice Views:

El@ L] E

* Manipulste 3D iew
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@ 3DSlicer
=

Scalar Measurements

Flle Edit “iew Window Help Feedback

Select the Input DTI Volume to

- = UEEEC Diffusion Tensor Estimation Volume

:@ 3DSlicer

T Help & Acknowledgement

“ Diffusion Tensor Soalar Messurements

Parameter set | Diffusion Tensor . Jar Measurements

“ 0
Iriput DTIVOUME | Diftusion Tensor Estimation Yolume  —1 =
Output Scalar Yolume piffusion Tensor Sca.. Measurements Volume —
“ Cperation

Estimation Parameters Determin: || Relative:tnise (8] Fractiorslnis

Linearhde || PlanarMeasu || SphericalMess

* Manipulste Slice Views:

E@ECONEANEE B

* Manipulste 3D iew

| EEEE
S = [

Select the Output Scalar Volume
‘Create New Volume’

Select the Operation to Fractional
Anisotropy and click on Apply
L~ ™
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Fractional Anisotropy

“3DSlicer

=18

2 3D Slicer version 3.4
Flle Edit “iew Window Help Feedback

lﬂ @ MNkE: (kb T gor Scair Meas veme ) —t

@ 3DSlicer

- Left click on the Slicer Viewer Menu icon,
and select Show label volume outlines

It Lt vowime | pitfysion Tensor Estimation Yolume  —! |5

“ o

Output Scalar Volume pitfusion Tensor Sca.. Measurements Yolume —t

“ Operation
Estimation Parameters Determin: || Relative:tnise (8] Fractiorslnis
Linearhde || PlanarMeasu [ Sphericalteas
Default Apply & =] A
Howe == 4@_ saital — Noie i Comonal 1 Hare ==
Dision Ter.sment voime —1 |5 () | Dthsion Teus .t omez —1 Dife b Tebement Yolme I DIt bon T .ton Vol 1 DMtsoa Ten . emerts Volme 1 |
=8 ==

it to window
Acliust [abel map opacity

havey lakel valume outines

hovw reformat widget
omposting

* Manipulste Slice Views: lice spacing mode

@mLLEL

“ Manipulste 3D iew

EEE§ Lightha viewy
B

Acliust display

-26-



~3DSlicer

Fractional Anisotropy
Votume

I3 3D Slicer version 3.4 =1&1x]

Flle Edit “iew Window Help Feedback

@ @ Mo gE: W 0h T2 NGO SCalar Meas Veme —t SeAICh Mok @

@ 3DSlicer l\ /I

Slicer displays the outline

“ Diffusion Tensor Soalar Messurements

T Of th e tensor mas k
e oo e overlaid on the Fractional

Output Scalar Volume pitfusion Tensor Sca.. Measurements Volume —1

Anisotropy volume

Estimation Parameters Determin: || Relative:tnise (8] Fractiorslnis

Linearhde || PlanarMeasu || SphericalMess

Default Appl = I — alr =
ERY B sl = | Hore — 5| gl = | None — |z B Coral = Hone = |
s - = - == — T = = (= — I - =
Dftvskon Teas .ation simez 1 | Dison Ter.smert vome —1 |5 () | Dthsion Teus .t ome2 —1 DMcon Ten .emeat olme 1 |5 ] = DMtsoa Ten . emerts Volme 1 |
@[+ f 1] E8 @[+l 11 125 @=L+l 1] 50375

* Manipulste Slice Views:

El@ L] E

* Manipulste 3D iew
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#= “3DSlicer

Fractional Anisotropy
Votume

File Edit Wiew ow  Help P
lﬂ @ Modtke: |valon Teheor SEalr Mes vemel — seact maiks @ . 3 i
1
m 3DSlicer l\ /I

— Move the mouse over the
e e e . F ra Ctl ona | An | SOt ro py
e = map to explore the FA

values which range from

DDDDDD . /=====0to1, and are displayed
- in the bottom corner of
the active (Bg) window.
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Part 3:

Region of
Interest based
Tractography
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& LabelMap Generation

Select the module Editor

in the modules’ menu.

Select the Source Volume

Diffusion Tensor Scalar
Measurements Volume

\\\\\\\\\\\

eeeeeeeeeeeeeeeeeeeeee

S Select the label map

9 volume Working and click
.y on Create Label Map
PN e Ty *'

* Manipulste Slice Views:
@I = 7
* Manipulste 3D iew

G olled
K3 STl
[e]e)E
[ZTole]

P |
L
ke

Hul




3DSlicer

LabelMap Generation

I3 3D Slicer Yersion 3.4

File Edit “iew ‘Window Help Feedback
[ [B] o Eien — | [ ] [ [ | [ ] [ (0 () [l 5] () [£] [ i i [e

@ soslicer ' [\ /‘

¥ Help & Acknowle

- Left click on the Slicer Viewer Menu icon,
and select Don’t show label volume outlines

=18 ]

“ Tools
Laeel[z 3 ] Ir 3
Active Tool Pairit VARTAN - I : |

Pairt Qver: % g g

Threshold Painting: @
PESRE TS h
Ll L'— b g bl nowe — E camaal — :‘ Noke =y =
Radius: ’27 » Wakig MEIoN Te . meVE Valne —1 iaming — DGl Tel . 20E0E Uoltine —1 |=
Smudge: 1@ @[]l 1T [s.037s
Cancel

djust label mep opacity
Enahle Yolume Check Points

on't shawy label volume autiines

howy reformat wicloet

“ Manipulste Slice Views

EEELE

* Manipulste 30 Wiew

Adju51 display

| EE
O EEEH

Dont shovw label volume outlines
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&= |abelMap Generation

S —— Select the label 2 (pink),

@ Mg =0 — search maes @

B e | click on the icon Paint , set

4

the radius to 2 and draw a

“ olumes

Source Valume: | piffusion Tensor Scalar Measurements Volume  —t =i

T — region of interest within the

O corpus callosum in the
[ees= sagqittal view

Pairt Over:

Threshald Painting:

Viathig =s Dty ==
@|v|| = H L1 .|5.EIE?5

Enable Yolume Check Points

* Manipulste Slice Views:

E@ECONEANEE B

* Manipulste 3D iew

K3 STl
[e]e)E
[ZTole]

A d
G olled
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3DSlicer

LabelMap Seeding

2 3D Slicer version 3.4
File Edit Wiew Window Help Feedback

T Help & Acknowledgement

“ Labemap Seeding
Parameter set | [abelm_eeding — =

-

Status Completed

Input DTIVolume | piffusion Tensor Estimation Volume  —1 :
Input Label Mep | wiorking  —t | =

Output Fiber buncle | | apeimap Seeding Model? —1 | =

Wittte Fikers To Disk
Output Directary 2]

File Prefix Name |line

“ Seed Placement Options

Seed Spacing |2 ¥

Random Gric

Linear Measure Start Threshald (0.3 4

* Tractography Seeding Parameters

Minimum Length |10 »
Maximum Length 300 b

* Manipulste Slice Views:

mOELER

* Manipulste 3D iew

Il
.

Select the module
Labelmap Seeding from
the Modules’ menu

sl

okl

Howe

] |lotteion Tev..eme s alne 1

= p ~ =

— 5| Sagitel None = conal Hore =

=l Workg Dz o Te sment Volme Witkig DMtsoa Ten . emerts Volme 1 |
EEE 125

2.0375
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8- LabelMap Seeding

33D Slicer v =1&1x]
le Edit vie
n (8] v B ][] (o] (] [l 5] () ] (] =

‘;\ -

Select the Input DTI volume ‘Diffusion

aaaaaaaaaaaaaaaa

Q- Tensor Estimation Volume’

hinin

Maxin

-~ Select Output Fiber Bundle ‘Create New
Fiber Bundle’

.
€| FinED
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& LabelMap Seeding

Set the Seed Spacing to 2 mm and

wai: | wmwoums

B o select the Stopping Mode Fractional
.............. = Anisotropy

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeeee

oo —..~minimum and maximum tract length,
e StOPPING Value and stopping track
mmmmmmmmmmmm Era—
e e QIUEVATUT .

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ —~4—==Set Seeding label to 2, and click on
DDDDDD g y

o APPlY

e RV NT AL

=]
==




(/|2 ~3DSlicer

LabelMap Seeding

Help Feedback

Ty Seedding — m m H E‘ search modks

,F‘ ﬁ Mo

The tracts generated within
the corpus callosum region
appear in the 3DViewer.

The color map used
represent the FA values
along the tracts.

nnnnnnnnnnnnnn

uuuuuuuuuuu

B ] (] [l () Rl 17 [0 2] (]| [©] [2] )| & % [

PSS

i

Yk

‘vg'!-_'js'

A
= | E — :‘ = E — :‘ =
94:@ A:Dms : J:Dms =
B[] [ 1] D[] (11 [sors
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LabelMap Seeding

Select the module FiberBundles,
~ and click on the tab Tube in the
Display panel

¥ Help & Acknovledgement
~ Load
* Display

FiberBundle Select: abelmap Seeding Modsl7

Scalar Color Map

Scalar Color Visibility

Clipapingg
Opacity = ——
4: 4: Sagital = Hore 4:@ uuuuu 4: W = =
ﬂSetCo\or — 2 oo —i < [ ' — 5 " — 2] . — =
9] I [£ o573

4

Check the Vi S|b|I|ty box

* Manipulate Slice Views

EEE R EEE

* Manipulate 30 View

[&/e T

0 | EEEE .
R = [
Ll e[l El ) <
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~3DSlicer

LabelMap Seeding

2 3D Slicer ¥ersion 3.4

Flle Edit “iew Window Help Feedback

& &

:@ 3DSlicer

ek FrerB ks

=

T Help & Acknowledgement
¥ Load
“ Display

FiberBundie Select; Labelmap Seeding Model

L\nal Tuba| Glyphl
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Part 4:

Tractography
on-the-fly
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; Fiducial Seeding

I3 3D Slicer version 3.4
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Fiducial Seeding
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Fiducial Seeding

L eft click on FiducialList -

lﬂ @ ek FHNchl =] search mediks @ @

B e and select Rename

T Help & Acknowledgement =

“* Modify All Fiducial Lists & Their Fiducial Poirts

* Modify & Selected Fiducial List & tts Fiducials

Ficugial List FiducislList =
Moiify List:
Cther List Display Propertiss -

“ Add & Maodify Individual Fiducials

§
e

Q satal = | Nowe = | 4@_ Sagtl = | Nowe — Cornal Howe = |
" i ; N o - . . a
Workhg = L S N Workg — Dz o Te sment Volme Witkig DMtsoa Ten . emerts Volme 1 |

| B|=][=]l 125 | 1f 50375

4] | »

Distance:

* Manipulste Slice Views:

El@ L] E

* Manipulste 3D iew

= | [

-42-



Fiducial Seeding

I 3D Slicer version 3.4
Flle Edit Wiew Window Help Feedback
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Fiducial Seeding

I 3D Slicer version 3.4
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~3DSlicer

Fiducial Seeding

The fiducial Seed-P1
appears in the 3D Viewer
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~3DSlicer

Fiducial Seeding

Position the fiducial in the
above the corpus callosum. ({1

Press the P key and left
click on the gray scale
Image.
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Fiducial Seeding

I3 30 slicer version 3.4
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Select the Seed-P1 fiducial:
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drive the tractography
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Fiducial Seeding
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Fiducial Seeding

Set the DTI Volume to Diffusion
' Tensor Estimation Volume

Flle Edit “iew Window Help Feedback
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@ 3DSlicer
B

Fiducial Seeding

= Set the Stopping Mode to

| T\ Fractional Anisotropy and set the
| tractography parameters to the

1| values that we used for the corpus

\

A\ callosum:
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Fiducial Seeding

File Edit View “Window Help Feedback
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Slicer displays the tracts seeded
from the Fiducial Seed-P1.

The tracts correspond to the region
of the cingulum located above the
corpus callosum.
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Fiducial Seeding

File Edit View “Window Help Feedback

[ [E] | o enceas 1| [4] [¥] —
‘
N

!‘:, 3DSlicer

¥ Help & Acknowledgement =
* Tractography Seeding From Fiducial

—
Parameters | parameters — |

Select DTl Valume: | Diffusion Tensor Estimation ‘olume  —1 | =

i

Select FidcialList o Model | geeq

Cutput FiberBundieNode: | Seeq FlberTracts

Stopping Mode: | Fractionsl Anisclropy  —I |

Stopping *alue 010
Stopping Track Curvature 03 @,
— ol ~
K

Integrstion Step Length (mm) 0.5

Move the fiducial Seed-P1 from the
left cingulum to the corresponding
region in the right cingulum in the
coronal slice.
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Fiducial Seeding
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Slicer displays the rlght cingulum
tracts which are seeded from the
new position of the fiducial Seed-P1
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Part 5:

Saving a DTI
Scene
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DTl Scene
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Saving a DTl Scene

== a0 slicer Yersion 3.4

dit View “Window Help Feedback

i IO

\@ 3DSlicer

¥ Help & Acknowledgement

=101

Select Save from the File
menu

“* Display & Modify Scene

- MRML Tree x
Scene d
dwiDataset

Diffusion Tensor Estimation Yolume

Diffugion Tensor Estimation Yolume1

Diffugion Tensor E stimation Yalurme2

Diffusion Tensor Scalar Measurements Volume
‘Warking

Labelmap Seeding Model

Seed

Seed_FiberTracts

Labelmap Seeding Model _FiberTracts

Display MRRL ID's

L MRML Mode Inspector bl

* Load & Add Scenes Or Incividual Datasets

Load nevw scene (close current)

=
it ) =T | T | T - e
ok == ‘% D bon Te e volime —J ‘% Warkhg == |H”DM‘W| Terners volime  —J ‘% Working A DMz on Terne s volume  —J |H
Add data or & data directory LI 9 o= I |7' S |1 T

= Manipulate Slice Yiews

“ Manipulate 30 Yiew

i

(=]

(=

Slide 50 0f 52 | “Slicer3™ | <& |




Saving a DTl Scene
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Saving a DTl Scene
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Loading a DT| Scene
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Loading a DTI Scene
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Loading a DTI Scene

Select the module Data
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3D Slhiceris distributed under a BSD-ztyle license; for details about the
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Loading a DTl Scene

I3 30 Slicer version 3.4
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Conclusion

This tutorial guided you
through some of the
Diffusion MR capabilities of
the Slicer3 software.

For more tutorials and
teaching events, please visit

spujol@bwh.harvard.edu

www.slicer.org
www.na-mic.org/Wiki/index.php/Events
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