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3 DT tutorial

This tutorial is an
iIntroduction to the
advanced Diffusion MR
capabillities of the
Slicer3 software for e
medical image analysis. T
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This tutorial guides you
through the process of loading
diffusion MR data, estimating
diffusion tensors, and
performing tractography of
white matter bundles.
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The processing pipeline uses 9

Image analysis modules of Slicer3.6
1.

Data

Volumes

Diffusion Tensor Estimation

Diffusion Tensor Scalar Measurements
Editor

LabelMap Seeding

Fiber Bundles

Fiducials

Fiducial Seeding
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f ¥ Tutorial Dataset

The Diffusion MR tutorial dataset is composed of a
Diffusion Weighted MR scan of the brain acquired with 12
gradient directions and 2 baseline.
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Diffusion Diffusion
Sensitizing Weighted
Gradients Images
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laa DTI Processing Pipeline

DWI Tensor Scalar 3D
Acquisition Calculation Maps Visualization
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f? Start Slicer3

Linux/Mac users

e || swenasore M EERee 5] ]

Launch the Slicer3 ~ ® -
executable located in
the Slicer3.6 directory ...z

wvizualizstion of image dat. This moduls coniaing soms Easic information and ussful links
0 gei you sarked uzing Slicer, Plemss s== our webeite hipifaw.clicer.org and the
documentstion on our wiki for mors information:

hiticfr licer.craisliceriki hof D 6.

— o X

3bslicer \Welcome

3D Slicer is disiribuied under a BSD-style license: for dedils s bout the contribufion and
zofweara licsnss sgresman, pleass sss

hpet, licer. i-bin/Licsnss¢SlicsrLicsnssForm.pl. The sofwars has bean designsd
for ressarch purposss only and has not been reviswsd or 3pproved by tha Food snd Drug
Adminisiration. ar by anv sthar sasncy.

Hint: 1o opsn sny information pansl below, click on is grsy tils bar.

Windows users T —

El @ 3 E
Select p—
Start > All Programs ...

- Slicer3-3.6-RC3-2010-06-04-> Slicer3
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f? Slicer Welcome

cey Version 3.6 RC3 — 0 X

Eila Edi1 iy Wi o Halp Feasdback

s | e = = e =
B s The SllcerWeIcome module is the

module displayed by default.

“PS288 V This module gives an overview of the
o @QUI of Slicer3, and data loading & saving
mosnalrbnens - functionalities.

3D Slicer iz distributed under a BSO-etyls licanss;

softevare licenss agresmeant, plegss soa Haone @ Fone Hone @ Haone Haone @ Haone
htip:ffeeseee. 2licer.orgicqi-binfL icensad SlicerL icenssForm . pl. The softears has been designed = = = = =

for ressarch purpoese only and has nol bsen reviesssd or approved by the Food and Orug - --

Adminisiration. or by anw ciher agsncy.

Hint: woop=n any information pansl below, click on it grey tille bar.

Don't showe 1this module on s@Aup.

“ mManipular Slice Viswes

(=] [ 388 ] B =

“ Manipulak 30 View

1 )

"L [E] = [ &l (2] - &=
I .8, El

Mone RAS: (87.3, 1.0, -125.0),
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Part 1:

Diffusion data
loading and
tensor estimation
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f? Diffusion Tensor

Stejskal-Tanner
S. =S e‘bQiTQQi
] 0

b, Db, D,
D=1D D D
yXx Yy yz
b, D, D,
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f? Loading the DWI volume

Wiy Wi ndoee Halp Fe=dback

[ DIE @l 8 (@] A

3

- Walcome & About

Select File=> Add Volume from the
File menu

3D Slicer iz a free open source softwars platform for medical image processing and 20 ‘ ‘

wisgualization of imags data. This moduls contains some basic information and ussful links
) ) )

10 gel you stared using Slicer. Flegss saa our weabsite hiipcivweeew.2licar.ong and the
documentstion on our wiki for more information:
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y 3bslicer \Welc

htioc faeeene s licar.oralfzlicerWikifindes: . oh o' Doc umentaiion-3.6.

3D Slicer iz distributed undsr a BSO-style licenss; for detgils about the confribution and
softare licenss agreement, pless ssa

htipifeenee 2licer.orgdicgi-binflicensa' Slicarl icansaForm. pl. The softeans has bean designed
for reesarch purpoese only and has nol besn reviewsd or approved by the Food and Drug
Adminisiration. or bw anv olher aasncw.

Hint: o open any information panal balow, click on it grey fitlle bar.

Don't showe this modulaon safup.

“ Manipulak Slice Visws

[=2] e (31

“ Manipulaks 30 View

Mons RAS: (87.3, 1.0, -125.0),
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f? Loading the DWI volume

Fila Edit Wiy Wi ndoee Halp Fe=dback

S| ——— [0

mm

4 - DICOM Information
b

x

W : Q-G : Hame Si
) .Trash K dwibataset.nhdr 2KB Wed Sep 2 Farea Direchry Divids Sutearice
) vainstall dwiDatasel.raw.gz 31,909 KB Tue Aug 7
) xmms
= xnd
() BIRM_IRB I\| |
[ Deskiop v

| HelloPython

2DSlicer W () Tutorial Slides6810
version 3.6 e 3 fBIRH

| Freesurfer.Projects
[ HowTo's

[ Library

[ mail J
_ [ymatlah

ID Slicer iz a fres opsn source softwars platform for medic] ) MIND.Flles Basics
wisgualization of imags data. This moduls contains some basic i Pics
10 gal you stared using Slicer. Flegss e our wwabeite D] o N
documentation on our wiki for maore information: 2 public_html
htioc faeeene s licar.oralfzlicerWikifindes: . oh o' Doc umentaiion-3.6. |\|

- Walcome & About

EE=

m

I ]

3D Slicer is disribwed under a BSO-etyle licenss; for deail
softeane licenses agresment, plegss soa

hfipeffuneeee.2licer.orgicqi-binfLicensed SlicerL icensaForm. pl. The| [ Yolums Options X
for reesarch purpoess only and has nol been reviewsd or 2 ppro) . :
Adminislrslio‘:;. or b snvyolher Iasncy. e Ganwrad tatal Map Eingle File Name: |dulCace
Hint: 1o opan any information panel bslow, click on it grey i

Recent Volumee: | Branzs o CWD Apply| | Cancal

Don't showe this modulaon safup.

“ Manipulak Slice Visws

Fe (31 B )

“ Manipulaks 30 View

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

=]

Mons RAS: (87.3, 1.0, -125.0),

Nationa/A/l/anceI; C“Ck on Apply o |Oad the VOIUme
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f? Loading the DWI volume

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

3D Slicer iz a fres open source softears platform for med cal image procsssing and 20
vigualization of |msge data. This modula contging some bas| nformation and ussful links o
gl you starked Slicer. Plemss s== our websits hiip: F.‘wnw | icer.org and the
documentation on weiki for mors information:

== R licerywikifinde:. chovDocumenEtion-3.6.

3DSlicer

wversion 3.6

Welcome

igiributed under a ESD-style licenss; for dewils about the coniribution and
grecmen, please see
.orgfcgi-binflLicensaf SlicerL icensaForm.pl. The softwars has been designed
r reeearch purpoess only and has not besn rewviewsd or @ pproved by the Food and Drug
Adminisiration. or bw any odhar aoancy

Hint: 1o open any information panal balow, click on it grey tills bar.

Dion't shiowe thiz moduls on sarup,

“* Manipulak Slice Wiews

(=] e [(E LB L] B

= Manipulaks 30V isw

3
L

P

| A

2[ElE

&2
]
HRE

1

- ¥ - o

=
=
El || vecen BT | ...z
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f? Tensor Estimation

- 30 Slicer Version 3.6 RC3 —O0Ox

|_§E||E_| _I (<] [v] [=] [#] [ @ - ¥ -]
L e Left click on the menu Modules and

select All Modules to display the list
L cusst Welcc of 95 modules available for image
analysis and 3D visualization.

izualization of image daa. This moduls contains soma Easic information a
r=d using Slicar. P beite hiip:fin Elicer.o

... Select the module Diffusion Tensor

Estimation.
(=] [ (B @& [
Fd @
S B ]
-
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f? Tensor Estimation

Fil= Edit Wisen Wi ndom Halp Feadback

BB = e HEEES Select the Input DWI Volume
w dwiDataset

Status Id]

~ . Left click on OutputDTIVolume and

select ‘Create New Diffusion
Tensor Volume’

e meoc o | eft click on Output Baseline
T emmnmeeaea| | \(OIUIME@ @and select ‘Create New
= Volume’

. -
-

EI--D

O i

7  Left click on Otsu Threshold Mask
and select ‘Create New Volume’

L 2
: HE@
Kk
HOD
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f? Tensor Estimation

:\-- "‘“‘”imw;m -IZI--M"M -lﬁl--------- ---J‘w ¥ - [
m iDSlicer
- ' Select the Tensor Estlmatlon

— Algorithm LS ( Least Squares),

and click on Apply to estimate
the tensors.

Input OV Wolume | g4
Cuiput OT1 Wolume
Cuiput Basaline Yolume

sy Threshold Ma;

CILNE R R A RE

“ Ezsfimation Parameters

Estimation Paramsier: [W] LS wWLE RL

- -
Shift Megative Eigenvaluss
s s = [ p— iz
sy Omega Threshald Paramesr [0.5 » = =
= ]| ..o ﬂﬂ ]| ..
Remova lzlands in Threshold Mashk = =

Apply Mask o Tensor Image

Defauh

E WO EEE EE =
P = (@
- = I
.
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f? Tensor Estimation

Fila Edit Mien Windou Halp Fesdback

[E] [B]| s [ oo
B

3iDSlicer
-

[ D E @ e B @] (2] 2] (@] F [ (] [£] = (=] &H- ¥ -

Left click on Diffusion Tensor Volume 1
~to display the list of volumes that have
been computed by Slicer

eu Threshold Mazk | o = | |

-
“ Estimation Paramedsrs

Estimation Farameiers [W] LS

LS ML —
Shifi Megative Eigenvaluss
= =g 9 - Haone
ey Dmega Threshold Paramedsr (0.5 |4 r v
3] || me1 = FRNT =)
Remowe lslands in Threehald Mask

(=5 TRT e (=5 TRT. ||_3 A . hme
Apply Mazk 1o Tenzor Imags

- ST = - =
Defaull

Apply

. Manipulak Slica Vicws

(=] B Bl LB e B

& Manipulak 30 View

P c | EEEER e
.

Diffusion Tenzor Eztimation Yolumes1 RAS: (79.9, 1686.5, 25.3), Bg IJK: (43, <5, 19), Lb: Cuiof Frame , Bg: ©ul of Frame,
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f? Tensor Estimation

Diffusion Tensor Estimation Volume is the volume of
estimated tensors

Diffusion Tensor Estimation Volume 1 is the Baseline
volume

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

Otz Omega Threshold Parameter [0.5 L \I
Remove Islands in Threshold Mask = == — =
Apply Mask to Tensor Image ﬂ i f— : £ - : " - :
Difh: Lt == OIS b Te s .t 2 — 5 oy Lt —
Defal Apply £l dwibataset [ L J5s75
Diffuzion Tenzor Estimation Yolume
w Diffusion Tensor Estimation Yolume1
Diffuzion Tenzor Estimation WolumeZ2
* Manipulate Slice Views eeeee
EEOLNEEEE BEl T
“ Manipulste 30 View
[ &
: [T
*
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f? Tensor Estimation

Fila Edit Mien Windou Halp Fesdback

[Ea] [&]| s | emasrrecsimane (A DIE @ e B @] (A @] [ & [ [ 2] = @ (S (2] B & % - [

P~ 1
‘ﬁl 30Slic

Click on the link icon, left click on Diffusion
Tensor Volume 2 and select None

Sutput OT1 Yelume | o Al
-
Culput Bassline Volums | 4 -
-
eu Threshold Mazk | o =
-
“ Estimation Paramedsrs
Estimation Farameiers [W] LS LS mL —
- -
Shifi Megative Eigenvaluss
Shif Megative Eig — Nere e s
Otu Omega Threshold Faramessr 0.5 » = = = =

Remowe lzlands in Threshold Mask = =

o [9][+][+]

Apply Maszk 1o Tenzsor Imags

Dfault Apply

. Manipulak Slica Vicws

(2 e [ ] [ ]

“ Manipulak 30 View

| EEBE R @

: = (1]
L] [ =] R

Diffuzion Tanzor Estimation Wolumad RAS: (700, 1662, 232), Bg [JkK: (48, 46, 19), Lb: Cutof Frams . Bg: Oul of Frams,
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f? Tensor Estimation

30 Slicer Version 3.6 RC3
Fil= Edit Mic Wi nd ot Halp Fesdback
e || o e et [ E E - B (@] (AL [$] G [ [ (2] EE (] - ¥ - o
m iDSlicer b

Select the module Volumes in the
moc{yles’ toolbar

Seliona amen |

-
“ Eslimation Paramsisrs

Esiimaiion Parameters [W] LS LS ML

Shifi Megalive Eigenvalues
Ceu Omega Threshold Paramester (0.5

L4
Remove lelands in Threehold Mask

Apply Mask 1o Tensor Image
Default

Apply

“ Manipulatk Slice Wiews

EEEOEERE

“ Manipulak 30 Wiew

| EEEE®
| EE e

Diffuzion Tensor Eslimation Yolumel RAS: (2562, 161.9, 25.8), Bg IJK: (105, <0, 18), Bg: Quof Frame,
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f? Tensor Estimation

(=] [ E L) B8 L R

sssssssssssss =
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f? Tensor Estimation

basellne volume using the slider

-~ Dizplay

Leockup Tabls: Grey

[ Imerpolas

Window Level Editor Pressts:

ndowLevel al TAmE 147 —
2N rH Sagera A rone Corona A Mone
hreshold: = 1 o o] e [l || rene .—_..._.___._m,q [ mu...unm
- 19 12 @[] ] 125
[0, 13788 x [0, 1]
- |
“ Manipulak Slice Wismns
---IZI--E:-II-
sssssssssssss i
P® f=H @
o " N
— I
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f? Tensor Estimation

- Browse through the baseline images, which
= correspond to the volumes that have been acquired

Aciive Volumes:

~ without gradlent

Q o] ) = e
1 [l (O] [N f— (L | emnames
- [SIEE] = [O][=][+] ==
El @ O E E E E (= (S
- Manipulatk 20 View
(B =] [l [2] !-E"‘
- .
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Part2:

Scalar
Measurements
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f? Scalar Measurements

30 Slicer Version 3.6 RC3 —0Ox

s~ .. Select the category Diffusion--> Utilities

(CRSlE from the list of modules, and left click on the
weer e DIffUSION Tensor Scalar Measurements

- - module.

- [ [ — ‘ | | ‘

— wﬁ e — - B- E-F

s oo et e “: T
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f v Scalar Measurements

Select the Input DTI Volume Diffusion

Select the Output Scalar Volume
.. ‘Create New Volume’

~--. - Select the Operation Fractional
e T R Anlsotropy, and C|ICk on Apply

i | s

(=7

=
[}
T
:

(=] e [ L&

“ Manipulak 30 View

o

]

e
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s

Fractional Anisotropy
Volume

- 30 Slicer Version 3.6 RC3 — O x
FEils Edit  Miew iindow Help Fesdback
(] [&]| o poseroe st | [{] [V][F] [@] |~ (B[] (4] (] (@] G [ (=] (] B () - ¥ - [

£ " Left click on the Slicer Viewer Menu icon, and

- g@lect Show label volume outlines

S Complessd
L=

Inpant OT1 Yolums | o ]
]
Cuipul Scalar Volume | o -
]

-~ Oparation
Estimation Paramsisrs Tracs Distermin Relativesn [®] Fractionalsdn

Mods Linsarh Planarb=a Sphericalbes —

ey
ey ] [
2

MinEige MidEige MaxEigeny

Cisfauh Apply

“ Manipulak Slice Views

= & E B E

“ Manipulak 30 View

P & o)
s = @O
L
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Fractional Anisotropy
Volume

s

3D Slicer Version 3.6 RC3 —Ox

|_§||E_| ;K;Tm;,mm Em"u:,,s @l_ﬁl@lﬁlmlﬁllﬁl [4=] =l | (B | - % - [l
B oo | Slicer displays the outline
vet e of the tensor mask

Parameder ss1| o s

S overlaid on the Fractional

-~
.
renemvennsls — S Anisotropy volume
-
Cuiput Scalar Volume | g s
-
- Oparafion ‘ ‘ |
L
Estimation Paramesiars Tracs Disdarmin Relativesn [M] Fractionalan R
-
Mods Linsarh Flanarilea Sphericalbs

MinEige MidEige MaxEigenv

| o e e
— — —— ——
0 122 120

Deafault Apply

“ Manipulak Slice Wisws

=l B [ B E E E [= (=]

“ Manipulak 30 View

| EEEE e
Il = R s
L] @ EE

Diffusion Tensor Scalar Messursmant Volums RAS: (87.2, 35.5, 25.8), Bg 1JK: (40, 104, 18), Lb: O Black, Bg: 0.0

National Alliance for Medical Image Computing Diffusion Tensor Imaging Tutorial, S.Pujol, PhD
© 2010, ARR


http://na-mic.org/

[ Fractional Anisotropy
v Volume

@ﬁ“:;;;mjagnnmm-@--r****~~~~~-
B osieer Move the mouse over the

Fractional Anisotropy
—E=E map to explore the FA
i values which range from
e 0 to 1, and are displayed

™ Help & Acknowlsdgamsnt

“ Diffusion Tenzor Scalar Megzurements

e 2 e -~ 1IN the bottom corner of

W the active (Bg) window.

= Manipulate Slice Wiews

---I:I--fif;-[-

sssssssssssss =

| EEEE e
| B[ el [ - -
e | R

Diffusion Tenzor Scalar Measurement Yolume RAS: (-1.5,

-25.9, 25.8), Bg JK: (135, 160, 18}, Lb: 1 jaks, Bg: 0.6
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Part 3:

Region of
Interest based
Tractography
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/ v LabelMap Generation

= e S@lect the module Editor in the modules menu.

e DML e B8 (o) () ) ) o L) o) ) o ) ()] - - [
(O | Select the Master

Volume as Diffusion
Tensor Scalar

~ Measurements
-Volume

Click 'Set’, then left

= click on 'Diffusion

.~ Tensor Estimation
Volume 2' in the popup
box. Click 'Rename’

and rename it as

National Alliance for Medical Image Computing
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/ v LabelMap Generation

——— Now click on Create New in the same popup
s@ -~ pox. Left click on the dropdown box and select

£ - Discrete and then select Labels. Click Apply.

™ Help & Acknowledgemeani

“* Creak b Saleci Labsl Maps

Mazter Volume: Diffuzion Tensor Scalar Measuramant Volumes

Marge Wolume: Working
Par-Siruciu re Volumes Cregte a margs labal map for sslected masker volums Diffuzsion Tensor Scalar Messurement YWolumes.
Mewe valumes will ba Diffusion Tensor Scalar Measurement Yolume-labal.
Salact the color mble node will 5 ST T e
“ Edil Salecied Labal Map Color Tabla: Label B % Labsls I
: abals > .
tare [ = [ Bissnet I~ FullRainbow
Cancal Apphy Shade - Giray
Active Tool: = — — =, = = Tim o~ lron
@ ﬁ Th @ Nworking @ T, . .chume Working FresSGurfer - Rainbow
Hz=H = = =
HTH FET
- - o :
(=1 [===] Cartil MRI
8 = =& =ritags - Desent
Default Labals from Fila - Inwerned G rey
@ Slicar3_2010_Labal_Colors RevarsaRain bow
PR Hip
Ranams... iRl
Edil Fropariss. .. RIS
Random
Chack Point — UsarDsfined
Red
“ Manipulake Slice Views Snsan
3 — Elua
I:IEEZ«; Yellow
Cyan
“~ Manipulak 0 Wiew Magents
. Wwarm
Pt | [EHE & wiarmz
| @) ) B«
L | =] (=] [ ooz
=51
Cool2

Oiffuzion Tanzor Scalar Megsureameant YWolums RAS: (1250,

3.6, -101.9), Bg IMK: (0, 122, 80), Lb: Ol of Frame |, Bg: Culof Frams,

Randominiegars

National Alliance for Me
© 201
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/ v LabelMap Generation

- 3D Slicer Version 3.6 RC3 —Ox

Fils Edil  Misw indow Hslp  Fesdback

“= — " Left click on the Slicer Viewer Menu icon, and
- select Don’t Show label volume outlines

“ Diffusion Tenzor Scalar Megzurements

™ Help & Acknowlsdgamsnt

Paramedor sst | o =
-

SwEius Complesd

L=
Input OTI Wolums | 4 .
-
Culpul Scalar Volums | o -
-

= Oparaiion
Estimation Paramsiers Tracs Distermii Rslativesn [E] Fractionalsn
-

Mo Linsarh! Flanarf=a Sphericalflss

MinEige MidEige MaxEigsnvy

o rioee
oz —

Dfaull Apply

= Manipulate Slice Wiews

= G [ D E D E (= (=]

= Manipulate 30 W isw

T EEEE e
L
RIA -

Diffusion Tenzor Scalar Measurement Yolume RAS: (-1.%, -25.9, 25.5), Bg |JK: (135, 180, 1&), Lb: 1 jaks, Bg: 0.6
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/ v LabelMap Generation

Select the label 2 (pink), click on the icon Paint , set
the radius to 2 and draw a region of interest within the
corpus callosum in the sagittal view on a few slices

nnnnnnnnnnnnnnnnnnnnnn

llllllllllllllllllll

EEENEEREE B

aaaaaaaaaaaaaa e

T EEEE e
A -e | EE
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/ v LabelMap Seeding

= 30 Slicer Version 3.6 RC3 — O x

Eil= Edi1 A i W indon Help Fesdback

B @ -~ D)= @ EE B @ @ ] 2 % -

{-‘-\ 3DSlicer

~ Help & Acknowledgsment

“ Creaw & Salecl Labal Maps

. i -

Mastsr Wolume: Diffuzion Tensor Scalar Meazurements Wolums =
Morgs Wolums: Diffusion Tensor Scalar Measurements Yolume-labsl Sen
Per-Siruciurs Velumse -

- Edil Salected Labal Map

Label 2 = I:I

Aciive Tool: Faim

\ A

e e ) =S =" 1 =
Select the module
Labelmap Seeding from

122

Paint Crear:

MED

BEAND
MEE

Threshold Painting:

i 1/ —

Radius: |5 b

Lt enE

o

Smudgs:
Check Point

Canceal

“ Manipulak Slice Wisws

(=] B CF L B8 ] EE

“ Manipulak 20 ¥iow

P%; (6] (= [ (2] - =7

- @ 5] =
Lo | IR =

Diffusion Tensor Scalar Meazurement Wolums RAS: (1250, 3.6, -101.9), Bg IJK: (0, 1239, §0), Lb: Ounof Frams , Bg: ©uof Frams, a
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/ v LabelMap Seeding

[ D] =] [ | B[] [A] ] (8] & ] (] (2] B (] & F - [

Eile Edin e Wwindow Help
[E] [B]| o [ oo merro
I". sDSlicer

* Help & Acknewledgsment

- |atslmap Se=ding

A R S
- Select the Input DTI volume ‘Diffusion Tensor
- Estimation Volume’
e ‘Select the Input Label Map ‘Working’

Linsar Meazure

sssssssssssss =

S Select Output Fiber Bundle ‘Create New Fiber

Diffuzsion Tenzor Scalar Measuremeants W I I
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/ v LabelMap Seeding

S e = Set the Seed Spacing to 2 mm and
2 oo select the Stopping Mode Fractional
) e — ~ Anisotropy

Use the default parameters for the

- )minimum and maximum tract length,
stopping value and stopping track

- curvature.

= Manipulak Slica Vieuws

o O OEEEEEE Set Seeding label to label 2, and click

A Manipulak 20 View

EEEE-® on Apply
: o T
.
ion Tensor Scalar Measurement Yolume RAS: (125.0, 3.6, 101 .9, Bg 1JK: (0, 128, &0), Lb: Oulof Frame , Bg: ©ul of Frame,
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/ v LabelMap Seeding

30 Slicer Version 3.6 RC3 — O

The tracts generated within 2E&E0=En== o 1S
the corpus callosum region
appear in the 3DViewer.

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

Desfaul

(] o - - I:I B [l
N P
v
zor Scalar Maasuramea {125
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/ v LabelMap Seeding

Select the module FiberBundles,
— and click on the tab Tube In the
Display panel

D 3DSlicer
4

~ Help & Acknowledgement
* Load
“ Display

Fib=rBundle Sslect: Labslmap Sseding Mods!

Linel Tubs| Ghp
- Tube Display =
Wizibility

Color By Fraciionalfnizod

Fibar coloring [W] Tensor propsrty
Fibar clusier 1D

=
Scalar Color Map Rain b Reroma - Hone
Clipping

" - Check the V|S|'b|I|ty boX.

“ Manipulat Slice Viswes

ElE s e e —— @]

“ Manipulakr 30 View

Diffusion Tensor Scalar Measursment Yolume RAS: (1250, 114.3, 22.8), Bg IJK: (0, 10, 19), Lb: O Black, Bg: 0.0
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/ v LabelMap Seeding

@ 3DSlicer

™ Halp & Acknowledgaemsant

Clipping
COpEcity

M| ==t Color...

“ Manipulate Slice Vi

.|:| B

“ Manipulate 30 Visw

e | B E B (2]

-

Fils Edit Wiew Window Hslp Fesdback
(] [Fa]| oo e L] [ ] [=] [@] fermom B [12] [ (9] (D] [l [ (8] [£] (=] (] da- ¥ - [

~ Load
“ Display
FiberBundls Sslect: | Labeimap Seading Model =
Linel Tube; Glypnl
- Tubs Dizplay x s
wisibility
Color By FractionalAnissiropy
Fibar coloring [M] Tensor propsry
Fiber cluster 1D
Scalar Color Map | Rainbow = e

4
3

=]
| I

[Tl [|oema . atein

5 e e ,

- Slicer displays the computed
tracts as tubes colored with FA
values.

(@ S

(&l [@ (@]

Diffusion Tensor Scalar Measurement Yolume RAS: (125.0, 114.5, 25.8), Bg IJK: (0, 10, 19), Lb: O Elack, Bg: 0.0
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Tractography
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f? Fiducial Seeding

=== Select the module Fiducials ==-=*

(] (]| wooem | o [ 0] = @l e B (@] (& [ E (@] G (= ] = (] B - % - O]

@ 3DSlicer

™ Halp & Acknowlsdgamsant

| = Mcldifyrhll Fiducial List & Their Fiducial Point
2 [&:] %] [T &8

Modify A Salecked Fiducial Lis1 & = Fiducials

Fiducial List: | Tt
-

et i B | =Y = B s

Crhar List Display Propeniss -

“ Add & Modify Individual Fiducials

:
| | [Hame [x ______Jv |

= Manipulaike Slice Wiews

I [0 ) 5 () ‘[

= Manipulate 300 W isw

Diffusion Tensor Scalar Measurement Volume RAS: (125.0, 57.0, 25.5), Bg IJK: (0, 72, 19), Lb: O Elack, Bg: 0.0
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f? Fiducial Seeding

e Set Fiducial List to Create New FiducialList

File  Edil  View  Window
] [Fa]| won [ D=l G- & @] [A] [&) (S] Sl ]| B #- ¥ - [

ri\ 3DSlicer
4

E

¥ Help & Acknowledgemen

“ flodify All Fiducial List & Their Fiducial Point
ko s
B et

& Modify A Salected Fiducial List & I Fiducial,

Fiducial Lizt: | — =
=

Modify List: |-'.{;-=-;...:—=-:J | |E§"""""""}| |'»=- ;-\,_.—v| |'E|'{++}|

Cihar List Dicplay Propertice -

- Add & Mcndify' Individusl Fiducisls

llm—— i e

“ Manipulakr Slice Wisws

= & 3 ] B ] B

“ Manipulake 30 View

LA ] B =l [2] ) =
%TL -, =3
L

Diffuzsion Tenzsor Scalar Measurement Volume RAS: (1250, 57.0, 22.8), Bg IJK: (0, 72, 19), Lb: 0 Black, Bg: 0.0
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f? Fiducial Seeding

— - Left click on FiducialList f

m@ -~ -~ EmEE--- gnd select Rename

h@ 3DSlicer

¥ Help & Acknowledgamem

“ Modify All Fiducial List & Their Fiducial Point

7 B [#: %) [T 53]

= modify A Salected Fiducial List & & Fiducials

Fiducial List: | e =
-

Plodify List: |{++]| |_é{:—ﬁ...iﬁ}| |»’| :Vv| |ﬁ'{++}|

Crher List Dizplay Propsrises - 5

“ Add & Modify Individual Fiducials

I
T hame — — Tx v ]

“ Manipulake Slice Vieuws

.|:| E

“ Manipulak 30 Visw

| EEEE e
S = [
Dr ] @B = e

Diffuzsion Tensor Scalar Measuremant Wolume RAS: (1250, 57.0, 22.2), Bg IJK: (0, 72, 19), Lb: O Black, BEg: 0.0
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f? Fiducial Seeding

Enter the new name Seed

wm - - mw=e- - andclickon Apply

h@ 3DSlicer i

~ Healp & Acknowlsdgemeant

— Mcl-difyrhll Fiducial List & Thair Fiducial Paint
(&:2] [ [T

“ Modify A Selected Fiducial List & e Fiducials

By
Lhw)

Fiducial Liat: | Seod —y [
-

Moy List [e =] [Ee o] [ [T =]

Crhar List Display Propsnise - 5

= Add & Modify Individual Fiducials

| [ [Hame [x_____[v______|

= Manipulai Slice Wiews

.|:| F

= Manipulaiks 30 W iew

B [ B & (2] 7 =
%TL =, ety
L

Diffuzion Tensor Scalar Megsurement Yolume RAS: (125.0, 57.0, 23.5), Bg IJK: (0, ¥Z, 19), Lb: O Black, Bg: 0.0
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f? Fiducial Seeding

_ Click on the cross icon to add a . ...
- e fiducial to the list Seed —

B[] e [ o & 5]

h@ 3DSlicer

~ Healp & Acknowlsdgemeant

“ Modify All Fiducial List & Their Fiducial PojdE

=N [T&a
Fiducial List: | =
=
Modify List: E ] |E§{-+- -+-}||'»s- :-\_,—v| |ﬁ{++}|
- ]
| | [Mame x|y |
- Manipulate Slice Wiews
= & A EEE E (= (e F J=)

= Manipulaiks 30 W iew

B [ B & (2] 7 =
%TL =, ety
L

Diffuzion Tensor Scalar Megsurement Yolume RAS: (125.0, 57.0, 23.5), Bg IJK: (0, ¥Z, 19), Lb: O Black, Bg: 0.0
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f? Fiducial Seeding

The fiducial Seed-P

appears in the 3D Vlewer e TS

E 3DSlicer

™ Halp & Acknowledgaemsant

“  Modify All Fiducial Liste & Thair Fiducial Poink

“ Modify A Selecwed Fiducial List & e Fiducials

Fiducial List: | S =
-

Modify List: [Fom] e =] [ ] [TT ==

Crhar List Display Fropeniss - 5

- hdd & Mci-dify Individusl Fiducisls

[#] | seea-p 0.000000 0.000000

“ Manipulat Slice Views

Fl R EEEEE E @]

“ Manipulate 30 Visw

T EEEE

- = [ G |
M

Diffusion Tensor Scalar Measurement YWolume RAS: (125.0, 57.0, 25.8), Bg IJK: (0, 72, 19), Lb: 0 Elack, Bg: 0.0
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f? Fiducial Seeding

Position the fiducial in the S [ @) (0 6 £ [0 ) (| 5] ) [ -+ -
cingulum region located
above the corpus callosum

| e | | s ] B3R | [, JLLL a3

“  Modify A Salected Fiducial Lizt & I Fiducials

Fiducial List: | e =

| =l

Mcd ity Lisn |{++]| |é{++}| |-¢| -\_rv| |ﬁ'{++}|
E,

- rher List Display Froperics

= Add & Modify Individual Fiducials

| =

= | o won i ||

“ Manipulak Slice Views

[ i [ [ (5 [ ]

“ Manipulats 30 View

[ @ =7

Diffuzsion Tensor Scalar Measurement Yolume RAS: (125.0, 57.0, 25.5), Bg JK: (0, 72, 19), Lb: O Black, Bg: 0.0
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A% Fiducial Seeding

— O

Select the Seed-P fiducial: ~—

we will use this fiducial to IoEEDISEIIESERE

drive the tractography

“ modify All Fiducial Liste & Their Fiducial Points

-] e

= Modify & Selecited Fiducial Lis1 & 1 Fiducials

=
-

Fiducial List: | Semd

Modify List: |(++1| |E§(++}| |'a- :\;_rvl |ﬁ'{++}|
Siher Liet Display Propartics -

Add & Modify Individua| Fiduciale |
| B2 (e (T
| fmame x |v___[AY

| [#] | seed-p | 2.614483 | -1.55950

“ Manipulak Slice Wisws

1 N [ ) = R

“ Manipulaks 30 View

Pt | B EE 2] e

£

=
noA

Diffusion Tensor Scalar Measurement Volume RAS: (125.0, 57.0, 22.28), Bg IJK: (0, 72, 19}, Lb: O Black, Bg: 0.0
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f? Fiducial Seeding

o Selectthe module Fiducial

C

Eil= Edi1 Wi Wi o Halp Fesdback

@ 3DSlicer i

™ Help & Acknowledgemsant

“  Modify All Fiducial Lise & Their Fiducial Point

| &2 %] e

= =

e
fmy e

¥
Lbw)

“ Modify A Selecked Fiducial List & e Fiducials

Fiducial List | T =
Modify List: | {a.:,,a-]-:-l |é{++}| |'&u :'\;fv| |ﬁ'{-+- -+-)|

~ Cnher Lis1 Display Fropariee i |

- Add & Modify Individual Fiducials

| -1.s5950

“ Manipulatk Slice Views

(=0 [ ) [ ) ) (s () JC

“ Manipulak 20 View

Pt | EHEE L] =

) =
nA

Diffusion Tensor Scalar Megsurement Wolumsa RAS: (1250, 57.0. 253.5), Bg JK: (0. T2, 19). Lb: 0 Black, Bg: 0.0
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e b v e i e Set the DTI Volume to Diffusion

B8 — [ — (=] [ (=0 [l = ) )
% o * Tensor Estimation Volume

S _ Select the Fiducial List Seed

Paramet=rs | pgrameters

r Eztimation Volums

iducialList ar Model | yane

N Set the Output FiberBundleNode
oo el e e to Create New FiberBundle

= Trac rvature
tegration Sep {mmi

Minimum Poth | anqth dmms -~

“ Manipulats Slice VWiews

---IZI--?:-II-
sssssssssssss iener

| EEEE e
S| Gl

Diffuzion Tensor Scalar Measurement Volume RAS: (952, 5.5, -114.58), Lb: Slice nol shown |, Bg: Slice nol showen, ;&
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f? Fiducial Seeding

B g e siies_ine Set the Stopping Mode to

o MR Eractional Anisotropy and set the
tractography parameters to the
values that we used for the corpus
callosum:

Stopping Value: 0.1

e i e Stopping Track Curvature: 0.8
s e Step Length: 0.8 mm
E & 0O EEE EE ([

N EEEE-® Minimum Path Length: 10 mm

e oo EIAUCTAl StEpping Size: 1.5 mm
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fv Fiducial Seeding

- 30 Slicer Version 3.6 RC3 — 0O x

I Edit  Miew Window Hslp Fecedback |

B @] v [ [ D E @ B ) 6 ] 6] e ) [ () 6 (] (S ()] e f -

@ 3DSlicer i, g -
> F i .
10

. |
Salect Fiducia Modsl | seeq ﬁ
Sutput Fibs ode: [ Fa ﬁ

E MOﬂl Linsar Measure  —
S Valus 0.0
S| Track Curvaiurs o2
g e Sep imm} 0.2
Minimum Path Length {mm) 10

Slicer displays the tracts seeded = . ¢
from the Fiducial Seed-P.

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

30 Slicer Version 3.6 RC3 —Ox

Fils Edit  Wiew iindow Hslp Fesdback |

B [&]| o [ e ~m-@mmri@----a---mu-mm=~
o ‘TN AR 277 RN, T T

Move the fiducial Seed-P from the
j[ left cingulum to the corresponding
region in the right cingulum in the

_coronal slice.

11.033556 | -5.52807

“* Manipulaie Slice Views

IIIEIIIff:-III_u_L_l

- Ma ulate 30 W i

- | EEEEC®
e = | [EH]

=]
Diffusion Tensor Scalar Measurement Volume RAS: (-117.7, 133.2, 61.1), Lb: Slice not shown |, Bg: Slice not showen, | a
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fv Fiducial Seeding

- 30 Slicer Version 3.6 RG3

File Edit Miew Window Help Fesdback

] [Ea] | wwew [ o=

@ 3DSlicer
>

¥ Help & Acknowl=dgemam

“ Dizplay & Modify Scens

 MRML Tres

EH- Scene

— viewr

— Default Scene Camera
—dwiDataset

— Diffusion Tensor Estimation Yolume
— Diffusion Tensor Estimation Yolumel
— Diffusion Tensor Estimation Yolumez2

— Diffusion Tensor Scalar Measurements Yolume
—Working

—2 Labelmap Seeding Model
— Seed

L= FiberBundlieHode

Dizplay MRML 0=

Slicer dlsplays the right cmgulum
e tracts which are seeded from the
EEnoEEEEEE" NEW posmon of the fldu0|al Seed P

4 Manipulsie 30 View

C MRML MNods Inspecior

“ Load & Add Scenes Or Individual Catmssts

=7

= [EA ]

B2l
SEE |
£lEE
L[o[

|

:
| L

Diffusion Tenzor Scalar Measurement Volums RAS: (-117.7, 133.2, 61.1), Lb:

Slice not showwn , Bg:

Slice not shoen,
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Saving a DTI
Scene

National Alliance for Medical Image Computing Diffusion Tensor Imaging Tutorial, S.Pujol, PhD
© 2010, ARR


http://na-mic.org/

f v DTl Scene

30 Slicer Version 3.6 RC3

@ 3DSlicer
il

™ Halp & Acknowlsdgameant F S

“ Dizplay & Modify Scens

- MRML Tres .

B Scene 5

— Wiews
— Default Scene Camera i
F—dwiDataset - = -
| — Diffusion Tensor E ion Yolume =1

— Diffusion Tensor E ion Yolumel
— Diffusion Tensor Estimation Yolumez2

o -
— Diffusion Tensor 5 alar Measurements Yolume S | ICe r d IS I a
| —working

—r Labelmap Seeding Model
— Seed
L+ FiberBundleMode

s the list of
volumes and models
mmm——— - generated in this tutorial

“ Load & Add Scenes Or Individual Dataset

ml

“ Manipulak Slice Views

(=] W ) ] B 5] B (= (] F

“ Manipulaks 30 Wiew

P
L

R
1 A

Diffuzion Tensor Scalar Megsurement Yolume RAS: (-117.7, 133.2, 61.1), Lb: Slice nol shown |, Bg: Slice not showen,

]2

o

SEE

HED
(&
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f? Saving a DTI Scene

- 30 Slicer Version 3.6 RC3 — O x

Eile Edil  Misw Window Hslp Fesdback |

[#a] [E[] -~ — M EE - R EE S EE E ] E E S E

4 [ aTF » RS 0 P

@ 3DSlicer |
il

b Select File-> Save from
e the main menu

B Scene

— Wiews

— Default Scene Camera

—dwiDataset

— Diffusion Tensor Es n volume

— Diffusion Tensor Estimation Yolumel

— Diffusion Tensor Es imation Yolumez

— Diffusion Tensor Scalar Measurements Yolume
—working

— Labelmap Seeding Model

— Seed |
L—-= FberBundleHode Fd

Dizplay MRML 10

|— MRML MNode Inspscior -

“ Load & Add Scense Or Individual Davset

I Thd
& Manipulaik Slics Visws

)= pw ] E = | [ ] —

“ Manipulak 30 View

L EEEE e
~tt @ el [e] e | ]
e R

Diffusion Tensor Scalar Measurement Yolume RAS: (-117.7, 15352, 61.1), Lb: Slice nolshown |, Bg: Slice nol showen,

o

L
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f? Saving a DTI Scene

Browse to a directory where you
would like to save the data. Once
you have selected a directory, click
on Save Selected

Zave Scens & Dot Options X
}g\ Change Deetination for i | ([ faunferhomes 0 ¥ewallacef Deskiop!
| Select_[tode Hamo _[Hodo Type | Node Statws _[Fie Format______[Fie lame _____[patadiecioy _________ A
(Scene Des... | (SCEME) Modified SlicerScenel.mrml (L ¥auifshomes/00Gswa llac s Deskiop
dwiDataset DiffusionWe... | Hot Modified IW dwiDataset.nhdr (L ¥auifs/homes/005swa llac s Desliop/ Diffusion Demsst
Diffusion Te... | DiffusionTe... | Mot Modified MRRD {.nhdiv Diffusion Tensor Esti... | |[[ ¥aunfyhomes/I0¥swallacsDeskiop
Diffusion Te... | Volume Hot Modified NRRO {.nrrd) | Diffusion Tensor Esti... | | Jauifhomesii03ews llaceiDeskiop)
Diffusion Te... | Volume Hot Modified MRRO{ arrd) - Diffusion Tensor Esti... | | ¥aunfihomesI0%ewa llaca/Deckiop
Diffusion Te... | Volume Hot Modified Im Diffusion Tensor Scal... | |[[Jsuifshomesii03zws llace/Deckiop)
Working Volume Hot Modified MRRO({.nrrd) - Working.nrd (L ¥t homes 05 swa llac s Deskiop
Labelmap 5... | FiberBundle Hot Modified Foly Data {.vik) j Labelmap Seeding M... [C ¥auitshomes 03 swa lac s/ Deskiop ¥
= p— | =
< Save Selecied ;ncel
National Alliance for Medical Image Computing Diffusion Tensor Imaging Tutorial, S.Pujol, PhD

© 2010, ARR


http://na-mic.org/

f? Saving a DTI Scene

30 Slicer Version 3.6 RC3

Wi nd o Halp Fex

— Select File-> Close Scene to = -
close the current DTI Scene .

File  Edit

A Walcome & A bout

3bslicer \WWelcome
/ wersion 3.6

3D Slicerx iz a fres open source soffeans platform for medical imags procsssing and 20
wisgualization of imags data. This moduls contains some basic information and ussful links
10 gl you s@mred using Slicer. Pleass see our webeitle hilp:ionw.zlicer.org and he
documenation on our wiki for more informaiion:
hnocffneneet.2licer.orafzlicerWikifinds: . oh o/ Doc umenation-3.6.

3D Slicer is disribwed under a BSD-style licenss; for deails about the contribution and
softveara licenas agressmant, plegss oo

hiip:ffeeeeee.2licer.orgfcqi-binfLicenssd SlicarLicenssForm.pl. The software has besn designed
for reesanch purpoese only and has nol besn reviewsd or approved by the Food and Orug
Adminizsiration. or bv anv oher aasncw.

Hint: 1o opan any information panal balow, click on it gney title bar.

DOon't shoreet this modula on starup

“ Manipulak Slice Wisws

(=] fEm (][]

“ Manipulak 30 View

Mons RAS: (873, 1.0, -125.0),
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f? Loading a DTI Scene

30 Slicer Version 3.6 RC3 — X

=" Wi nd o Halp Fex

.. - Select File> Load Scene and browse -
8 to the location where you saved the
scene SlicerScenel.mrml

3bslicer \Welcome

3D Slicerx iz a fres open source softeans platiorm for medical imags procsssing and 20

wizualization of imags data. This moduls contains some bas nformation and ussful links
1o gst red ngal = PIEES-BEEBD \msbs\sh E.‘-’www slicer.org and the
docu
b =R i i=N
Ml || rons Coronal Ml || rons
3n 51 distribuied under a BSD-styls licenss; for detsils about the conribution and =
acftware agresment, pleass ses [E] || reere Hone [E] || reere
hip: o orgfcgi-bindlicensad Slicarl icensaForm.pl. The softwans has besn designed =
for recsa pasesonlvsnd haz nol besn reviewssd or approved by the Food and Orug
Adminis or bv anv olher aasncw.

Hint: 1o opan any information panal balow, click on it gney title bar.
DOon't shoreet this modula on starup
“ Manipulak Slice Wisws
(=] e (] L L B
“ Manipulak 30 View
P K =7
I - = B
P =
| Y

Mons RAS: (873, 1.0, -125.0),

£[eE

e
[ [
HT R
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f? Loading a DTI Scene

- 30 Slicer Version 3.6 RC3 — Ch M

Fil= Edit Wiy Wi nd o Halp Fex

e - - Select the scene SlicerScenel.mrml =
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fv Loading a DTI Scene

Select the module Data

* Halp & Acknowlsdgemant

“ Display & Modify Scens

r MRRML Tres

B Scene

— Wiews

I— Default Scene Camera
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f? Loading a DTI Scene

- 30 Slicer Version 3.6 RC3 — O x
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This tutorial guided you
through some of the
Diffusion MR capabilities of
the Slicer3 software.

spujol@bwh.harvard.edu
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