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Daila

This course Is built upon three datasets of a single
healthy subject brain:

MR DICOM MR Nrrd Pre-computed
GRASS SPGR Label Map




Learning objective

Following this tutorial,
you’ll be able to load
and visualize volumes
within Slicer3, and to
Interact In 3D with
structural images and
models.




Overview

Y Loading and visualizing multiple volumes
& Simultaneously

1 Loading and visualizing segmented
structures overlaid on grayscale images

Loading and visualizing 3D models

Loading and saving a scene




Launch Slicer3

To launch Slicer3 on Windows:

Select Start = Programs - Slicer3 3.5.2009-11-06 ->Slicer

Disclaimer
It is the responsibility of the user of 3DSlicer to comply with both the
terms of the license and with the applicable laws, regulations and rules.



Slicer3 GU/

The Graphical
User Interface
(GUI) of Slicer3.5
integrates 8 main
components:

othe File Menu
othe Menu Toolbar

the Module GUI
Panel

othe 3D Viewer
othe Slice Viewer

othe Slice
Controller

othe 3D View
Controller

I Menu Toolbar ..
File Edit View Window Help Fe ck
[#&)] [&]|  medutes: Slicerizlcome — [ [« ] [o] =] Jemel | 1R8I [~ [4] [m5] (@8] (Gl [5] [am] [7] Al [~ | B 2 & (o

r; Slicer .

Wel & About
* Ove

Module GUI 3DViewer
Panel

oolbar: i | 'J

Slic odules, layout a | other utilitie: 5

GUI Panel: contains a Ul far selected module |IF\ ‘F| - = : Sagittal —_ :‘ Hone —_ : Coronal =1 :. =

Slices Controls: contains a Ul to cc = - = = : =

e e e Sllce Controller

“ Manipulate Slice Views
1 [

* Manipulate 3D View

Ilce Viewer

\ P
\ 3DView Progress and Error/L(cj
Controller J 9



Part 1. Loading
and visualizing
multiple volumes
simultaneously




Loading Volumes

- O]x]

!—‘@ i[O
’ N /]
The SlicerWelcome

(3 3D Slicer Version 3.5 Alpha

Eile Edit Niew i}

(B osicer module Is the

module displayed by
default in the GUI.

>
2] &
& &

Hint: to open any information panel belo




(3 3D Slicer Version 3.5 Alpha

Loading Volumes

- O]x]

C [~ - DEEF- BEPIEIEIEE =

@ iDSlicer

Left-click on the

module selection

Trm|lcome

menu to load the - . W =]
- g - 2@ —EE - @ - SER - @ - 2
module Volumes SER SRR SERET T
Hint: to open any information pansl below, click on s grey fite bar. :

-

a a C

EEOOEEEE EEI B

anipulate 30 Viev
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(3 3D Slicer Version 3.5 Alpha

Eile Edit Niew

a

The panel of the
module Volumes
appears in the
Interface.

“ Manipulate Slice Views

EEIDENEE B

Manipulate 30 Viev

]
3

Loading Volumes

C [ -~ DhAEF - BUEPeEIEDEE $

- O]

9|2

|B&]

-11-



Loading Volumes

(3 3D Slicer Version 3.5 Alpha

4
4
3

- O]x]

Click on Select

| 2]
o|2]H]

Volume File

@|B]5]
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Loading Volumes

-

Label Map Single File

~ Digplay

E3

¥ nfn

FHKH@ (] (7] Il [mml | [e=] (1| T3] @

< ]2 -1~
£3) Hicatinefiesults
!‘ £ nicotine_sept_older_filss
Bl () PETCT Tutorial
[=g=l
0 T2
£ PET1
) PET2
£ RECIST Tutorial Data
Bl 3 RSNA&_2009 Kit
£3) Sw_Edits
£ Tempwiits
Bl (53 SlicerSamplevisualization
=) dicom
£3) models
£ rrd
[ Favarites
[ IECompatCache
3 IETHCache

002 dom 138 3/15/04 16:11
T 03/15/04 16:11
004.dem 138 KB 03415704 16:11
005.dcm 133 KB 03/15/04 16:11
006.dem 138 KB 03/15/04 16:11
007.dom 132 KB 03/15/04 16:11
008.dcm 132 KB 03/15/04 16:11
003.dem 138 KB 03/15/04 16:11
0M0.dcm 133 KB 03/15/04 16:11
011.dem 138KB  03/15/04 16:11
012decm  132KB 03/15/04 16:11
M3.dem  132KB  03/15/04 16:11
Old.dem  138KB  03/15/04 16:11
M5.dcm  133KE  03/15/04 1611
0Gdem  138KB  03/15/04 16:11
017.dcm  138KB  03/15/04 16:11
M8.dem  132KB  03/15/04 16:11
013dcm 138KB 03/15/04 16:11
020.dcm 133 KE  03/15/04 1611
021.dem 138KB  03/15/04 16:11
022.dcm  138KB  03/15/04 16:11

Fiename:  [001.dem

[oime

L
ENCIETS

L

L

ENCIEIS

»

L{L
EINEID
EIREID

Browse to find the first image 001.dcm of the

located in the directory

ataset

C:/slicer_data/Slicer3VizualizationDataset/dicom

and click on Open

-13-



Loading Volumes

- O]x]

@ iDSlicer

@ e :. —t|E == - :‘ —g|E e :‘ —
v 2@ — 2 @] = 2@ — 2 @] = 2@ —
o \ 3 | 3 |

Select Image Origin: Centered

Click on Apply to load the DICOM
dataset

-14-



Loading Volumes

3D Slicer Version 3.5 Alpha
Eile Edit View Window Help Feedback

The DICOM images appear
in the Background IEy display
of the ZQYiewer.

MName: |UU1.de
mage | Centered —
mage Orientatiq From File

(@] (@] & [7] (€] [7] = @) (e

Active Wolume: 001 dem o =
- -

¥ Display iy Atz ) Nore = - == Nore iy Comea ==
Alr A

w == 001 om ] ==

¥ Inf

-

Manipulate Slice Views

EEILNEEEE =

“ Manipulate 30 View

| EEEE
~h OowE = | O
M=o
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Loading Volumes

4305 .5
Eile Edit View Window Help Feedback

Click on the tab
Info to display the
characteristics of
the DICOM volume

YIENE e B R A [E 6] ) @ ] = E gL}

Label Map Single File
Active Volume: 001.d =i
- . == -~ [ - ] PR A‘ =[] AA =
Dizplay E — ' o — |z E Sagms ) ' wonE — |5 E — v o — 5
. —E@ e SR e @] e SEE e @] e
[ R [o [ R B o [0

“ Manipulate Slice Views

EEOLNEENEE BT

“* Manipulate 30 View

P 5
w L

=
At
= |

)

[Eo)E3
E1E05
e|=]&
(Zole]
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Viewing Volume Information

B ]| - - = []||||||r“‘*[jrﬂrﬂrﬂrﬂrﬂrﬂrﬂrﬂrﬂrﬂ Ao g

B sosiicer The information
A contained in the —
DICOM header
s appears in the
S interface:

*\Volume dimensions:

File Name: ’7 - I

@ .. *256 X 256 x 124 el el e

Window/Level Presets —_— = —y = - . : - e
D] =] B[ ]] L1 [0

*\Volume Spacing:
1 0.9375x0.9375x1.3 mm

“ Ma

= .:BE__.... == { *Scan Order: LR

| EEBE e | :

N - O Scalar Type: Short
L RERE

simage Origin: (-79.95,
119.53,119.53)
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Exploring the dala

3D Slicer Version 3.5 Alpha

Eile Edit View Window Help Feedback

L3
: [ | arwertional layaut
‘b‘ 30Slicer v anvertional layor
e @Four-up layout

¥ [ 30 Dnll\,-' layout
Select the red — Red slice only layout |
slice only layout

EIYBIIDW slice only layout
EGreen slice only layout

Tabbed 30 bt

ETabbed slice layout

g(bmpare laryout

Toggle GUI panel visihility
Toggle G panel LI

353

4
3

E == E sagha — :‘E cloze — — :
f h Nore — : Nere — : 001.6em — : Neee — v — :
rom the menu CEE e T -
| y

“* Manipulate Slice Views

EEALEEEE EET

“* Manipulate 3D View
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Exploring the dala

The axial slices of the s
dicom volume appear in =
the 3D viewer

Bg: 001.dcm
None
None

Click on the icon [@ to
adjust the dimensions
of the Image to the

size of the window.
|

Axial
Sp: 0.938mm

Pagylate Slice Views
EEFOELER =T

L:j Lb: None
Fg: None

H2IF |
Sk -
£EE
ol



Exploring the dala

%308 .5/
File Edit View Window Help Feedback

(] [Ea | e o 2| [4] 0] [ [@] oo
Slicer adjusts the dimensions .
of the image to the size of the 3g: 00] e
window. = N

[ [0l [4] @] @) & [ (=[] [ @ i [

Axla —

None

Axial
Sp: 0.938mm

“* Manipulate Slice Views

EEONELER EET

“ Manipulate 30 View

) né
it of Frame
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Exploring the dala

Browse the CNEEF - #pEPeElEr=m P

Images using the 5 — __ :

slider to display ‘ 5 00 e
None

the ventricles = \ Avi
. — i : Sp: 0.938mm
(~slice 38) | ' f

“* Manipulate Slice Views

EEINEEEE =

“ Manipulate 30 View




Exploring the dala

(3 3D Slicer Version 3.5 Alpha

File Edit View Window Help Feedback

Modules volumes — IE sean

-~ [ ][4 @] [ [E [ € (2] = (@ id

" vl [ corvertional layout
{;\ 3DSlicer v = —
= > - ] tﬁFour-up layout
o

: . SD anly lsyvout - -
C I I C k O n th e ‘_ Lt ’ DRed slice anly layout Bg 00 WN%;?E“

EIYBIIDW slice anly layaut None

conventional layout [ ‘ [oren e oo A

[ rabbed 30 layout Sp: 0.938mm

iconZl{ to come back i
to the Standard VleW | Toggle GUI panel visibilty

Toggle GUI panel LR

4 L]
= Name: . cloze

Label Map:

“* Manipulate Slice Views

EEINEEEE =

“ Manipulate 30 View

P8 @ (&7 Lb: None
I & Fo: None
A Bg: 61
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Loading Volumes

{;\ 3DSlicer

Help & Acknowledgement

-

-~ - Click on Select Volume File

Image Orientatiq From File —!
Label Map Single File

Apply
Active Volume:

¥ Dizplay

¥ Info

“ Manipulate Slice Views

EELLEL

“* Manipulate 30 View

e | [EEE
L

Mle
From File

001.dem

‘o] 2]&]
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Loading Volumes

3D Slicer Version 3.5 Alpha

Eile Edit View Window Help Feedback
@ E wosuies - E
»
r"\ 3DSlicer

4

¥ Help & Acknowledgement

“ Load
D Select Volume File
Wolume Name: |001.dem
Image Origin: | Centered —t
Image Orientatid From File —
Label Map Single File
Apply
Active Volume:
¥ Dizplay

S

Browse to find the header file of the volume

001.dem

] -
'Q Open Yolume File

el drl=]

P

File name:

() Documents and Settings ;I
() drivers
) i3ae
12 Intel
(2 MinGiw
|21 MS0Cache
() msys
|2) Program Files
|2y RECYCLER
) slicer_data
B |5 SheerdvisualizationD ataset
() dicom
e UL o
& rird
1) Users

== ISSTRTY1 N [T YL LI
[

IEEEEEEEEE

all.nhdr TKB
all.raw.gz 203FKB
spar.nhdr 1KB
sparrawgz B517 KB

08/06/07 16:20:50
08/06/07 16:20:50
08/06/07 15:58:30
08/06/07 15:58:30

Files of type: |Vo\ume (&3]

—

—

— |+
— < @l

EINED

=

[

-
|

o [ @11

spgr.nhdr located in the directory
c:/slicer_data/Slicer3VisualizationDataset/nrrd
and click on Open.

From File
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Loading Volumes

ew Window Help Feedback

E — :A o — = E ----- — :A — =
1] a0 — : 00196 == — : ==
[s ST T ST L T

Select Image Origin: Centered

and Cllck on Apply
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3D Slicer Version 3.5 Alpha

File Edit View Window Help Feedback

BE| -~ [~ —INEEF—
‘@ 3DSlicer ’

¥ Help & Acknowledgement

“ Load

The spgr images appear in the
Background [[§ display of the
2DViewe__r_.l_n _.

¥ Digplay

Select a volume from the current
scEne

“* Manipulate Slice Views

EEINEENEE Bl

“ Manipulate 30 View

5

F
L
[
A

eI
(505
[l E]iE
[ZTelle]

B (o] (4] 8] (@] @ 1) (=] (A = (] ik [

Loading Volumes

2 =N

-

=
5 — :
) : spgrnnar

=]
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7l

Loading Volumes

(3 30 Slicer Version 3.5 Alpha

-

Load

Select the module Data from the

Modules Menu.

Lavsiniap =

»

—| [ D] EE E [l (&) &) [@ & 7] @ 7] @

- O]x]

L
L

L
L

ENCIEIS

@[ =&

][]
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Loading Volumes

File Edit View Window Help Feedback
IE Iﬂ Modules Daia — E IE search modules
4
3
B spslicer
£

B (o] (4] 8] (@] @ 1) (=] (A = (] ik [

¥ Help & Acknowledgement . ‘
“ Display & Modify Scene

MRKL Tree

v, The two datasets 001.dcm and spgr.nhdr
| are loaded in Slicer.

spar.nhdr

E — :‘ None == E — :A None ==
Dizplay MRML ID's None — : spgranar — : @ None — : pgr.andr = :
MRIL Node Inspector O]l L B=] =]l L
lode Ingpecto -

“ Load & Add Scenes Or Individual Datasets

“* Manipulate Slice Views

EEINEENEE Bl

- .
danip
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Overview

Loading and visualizing multiple volumes
' simultaneously

Loading and visualizing segmented
structures overlaid on grayscale images

Loading and visualizing 3D models

Loading and saving a scene

-29-



Part 2: Loading and
visualizing segmented
structures overlaid on
grayscale images

-30-



Label map

Image segmentation is the
extraction of structural information
of particular interest from
surrounding image.

Each pixel is assignhed a specific
label value which corresponds to
the anatomical structure that it
belongs to.

The three-dimensional result of the
segmentation is a binary array
called a label map.

-31-



Loading a label map

File Edit View Window Help Feedback

Image Origin: | Centered —

Image Orientatiq From File —

Label Map Single File

Come back to the module
Volumes and click on
Select Volume File

= Manipulate Slice Views

EEIOEEERE e

“* Manipulate 30 View

P8
L
R
A

-

<
(=] I

[E2I=]
A 13
[e]EE
[T lfe]
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Loading a label map

w B
I2 open ¥olume File

File Edit View Wind _ i - . i

; Q- G-a 0 N Name  ~ | Siee M
;l all.nhdr 1KB 06/ 50
allraw.gz 203 KB 0B/0E/07 1 50

3D Slicer Version 3.5 Al

IE Iﬂ o g |5 Documents and Settings

ra - = .d”vers zpar.nhdr 1KE 0820607 15:58:30
] 3DSlice ) 386 sparraw.gz BS17 KR 08/06/07 15:58:30
4 1 Intel
I MinGw
¥ Help & Acknowledge I MS0Cache
* Load I msys

IC2) Prograrn Files

(£ sekect Volume Fil
|Z) RECYCLER

Wolume Name: |spgr.n =] liﬂ dicer data
Image Origin: | Cente B ) SlicervisualizationD ataset
Image Orientatid From 'ﬁ dicom
1) models
Laksl Map Sir

¥ Digplay

Browse to findmthe header file all.nhdr of the label
map dataset located in the directory

C:/slicer_data/Slicer3VisualizationDataset/nrrd

and click on Open
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Visualizing a label map

FDIEID
%] B

Set Image Origin to Cent'ered \

Check the Label Map box and click
on Apply

] | [ L] | [ 2] e L
M=o —

[=
2]
@]
]
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Visualizing a label map

A 0] (4] [#] [@] & [

Slicer displays the label
map all in the Label
layer

atid From File —

Click on the

links [¢@

Icon.

Diiz @[]

C e
~HER
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Visualizing a label map

ﬂﬂD Slicer Yersion 3.5 Alpha

File Edit Wiew ‘Window Help Feedback

(] [E] e e [ [ D] S [@] oo B (2] [4] (8] [@] & (] [ (7] = (8] £ 0§
Browse to display the

segmented ventricles
(~slice 41)

Image Oriertatic jee g
Lahkel Map Single File
Apply
Active Yolume: 001 dem

¥ Display

=&l x|

* Manipulate Slice Views

EEELEEEE EE

* Manipulate 30 Yiew

13
L

v [ [
==

| A

[ET2lF
€=
[Ze[e]

@ ew S G@] e < 8] — 8] -
= I — : para = all — : spatakn —
O[]l L] Io O]l L I
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Visualizing Multiple Volumes

EHE! e [9] ] [ ] [ [ (] (2] [6B) (@) [ (2] () [ [ () HE

Foreground Viewer

Left click the drop-

down menu to the right

of the F icon and select

the labelmap all
@ =13 g S e =e) =
" = &= — s B e SEE =

i ][] S R I = O[]l L1 |
Label Viewer 5 ,

Left click the
drop-down menu
to the right of the
L icon and select
None
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Visualizing Multiple Volumes

15[ x|

3o

Background Viewer

Left click on the drop-
down menu to the right
of the B icon and select

the volume spgr

uuuuuuu

nnnnn
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=la x|

Visualizing Multiple Volumes

Manipulate Slice Use the slider to fade between the

Views labelmap all (Foreground) and the
spgr volume (Background).

= ~ @ — a] =

:Ivl\ | = — % —
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Visualizing Multiple Volumes

=131 x|
ile [ =] jow  Help  Fees
s e =[] ] (7] B (2] (4] (] (@] [l [ (=] 2] [ (e8] P
B - s |
g
aaaaaaaaaaaaaaaaaaaa
AAAAA
() Select Volume File
“alume Mame: ;|00 .cem
ggggggggggg L | Centered —1
Imz
Act I' k -
- HHNKS ICOoN
- Is clicked
= E tl — - == E — :. —
= Hore — [ e — s E] =
@[] ol [ 1T |

“ Manipulate Slice Yiews

Visibility |~ Iconto
display the slices in
the 3D Viewer
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Visualizing Multiple Volumes

2 3 Slicer version 3.5 Alpha x

File Edit UYiew ‘Window Help Feedback

o e | [ ] [2] [ B [ (4] =] (@] @& [ (= ] = (6] LA

¥ Help & Acknovledgement
“ Load

_1Select Volume File

Wolume Name: (001 dem

Imagge Origgin: Certered —t
Image Orientatic Jze g
Lakel Map Single File
Apply

Active Wolume: 001 dem =

* Manipulate Slice Views

(= e )L e _

Slicer displays 2D
anatomical slices In
the 3D viewer
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3D Visualization

Position the mouse In

the 3D Viewer, hold

down the left mouse

button and drag to

rotate the volumes = . =T =
[ | T—— ) T || | T || T
(@] ][] L] [EEE =[]l | \ e 1 [z




Overview

Y Loading and visualizing multiple volumes
& Simultaneously

] Loading and visualizing segmented
structures overlaid on grayscale images

Loading and visualizing 3D models

|

& Loading and saving a scene
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Part 3: Loading and
visualizing 3D models

Sonia Pujol, Ph.D. — Kitt Shaffer, M.D., Ph.D.

National Alliance for Medical Image Computing -44-



30D models

e A 3D model is a surface
reconstruction of an anatomical
structure.

 The model is a triangular mesh
that approximates a surface
from a 3D label map.

 The scalar values for surface
models are integers which
correspond to the label that had
been assigned in the
segmentation process.

Sonia Pujol, Ph.D. — Kitt Shaffer, M.D., Ph.D.

National Alliance for Medical Image Computing
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Loading a 3D mode/

3 3D Slicer Version 3.5 Alpha
File Edit View Window Help Feedback

¥ Help & Acknowledgement

“ Load

Add 30 model or a model directory
A )

Add scalar overlay

* Hierarchy & Display

- B4 E B &€ E (L

Select the module :
Models from the
main menu

“ Manipulate Slice Views

EEINELEE B

“ Manipulate 30 View

| EEER) - e
|boA

X

%[ =E]

53 e I
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Click on Add 3D model or a model dire

Loading a 3D mode/

R

3 3D Slicer Version 3.5 Alpha

~ [P E e B[] 4] @] @) @ [

el ) ol =T ok
oo SB[ e =
e 5 | N B PRI T Ok

ctory

' o |

A
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3D Slicer Version 3.5 Alpha

File Edit Vie Window Help Feedback
m 3DSlicer

¥ Help & Acknowledgement

“ Load

Add 30 model or a model directory
Add scalar overlay

“ Higrarchy & Dizplay
Model Hierarchy

L Scene

ﬁ Add a 3D model x|

s odel: |2
Select model directary:

- IE E lD:SEIEI:t Directory

v

Q-L-ad
E S Local Digk [
| cugwin
|20 dell
| Documents and Settingz
| drivers
) iz8E
I Inkel
|20 MinGhw
|) M5S0Cache
| maps
| Program Files
|Z) RECYCLER
| shicer_data
B | SlicerizualizationD atazet
) dicom
E models
1) nnd
| Swstem Yolume Infarmation
I tmp

NEHHEHHOHEEHERBNER

|

Ok

Loading a 3D mode/

Cancel

X

_ (0] x|
:
e
| ——r
[
allnhadr 4:
—E

Click on select model directory

and select the directory

C:/slicer_data/Slicer3VisualizationDataset/models/

1o
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Loading a 3D mode/

x

3D Slicer Version 3.5 Alpha

File Edit View Window Help Feedback
@ 3DSlicer

¥ Help & Acknowledgement

“ Load

Add 30 model or a model directon
dd 3D medel or a model directory
Add scalar overlay

“ Hierarchy & Display

Hode! Herarchy 2 3D Slicer Yersion 3.5 Alphs

=10

Scene
EESZ:;::LS e Reading * wtk from models directary
Yessels. vk Cuslicer _datalSlicer3visualizationDatasetimadels

2| =&

|\_||_u_|'

lodel Digpl ®

Slicer loads the 3D models
of the skin, the ventricles
and the vessels.

Click on OK.
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Loading a 3D mode/

— =] x|
File Edit UYiew ‘Window Help Feedback

2 3D slicer version 3.5 Alpha

ks | Hockks — | 4] [¥] —
.
N

‘b‘ iDSlicer J
¥ Help & Acknovledgement =
“ Load
Add 30 model or & model directary
Add scalar overlay
“ Hierarcd hy & Display A
Model Hierarchy X
Scene d
Brrair vtk
Skin vtk
Wenticles. vtk
Weszels.vik ||
E
x -
— - — -
. Brainvik -l H;t Al == I == JQQV sattal == al == H;t sal == I ==
- - == ==l AL
Nowe — : SRtk == Noe — 5 Pk == Mo — |58 Ak =1 =
S =[~ ]I L Of#][+]f L 225 @[ # ][+ L] 25781

Click on the panel Hierarchy
& Display to access the ‘
module’s display
components
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Visualizing a 3D mode/

Select the model Skin.vtk =

Click on the icon Set Color
and choose a new color for
the 3D model of the head.

13[I3Iicer\fersion 3.5 Alpha: Color Picker
~linping - new current A
Clipping M‘ . | “.n{l \Z:'l
Slice Intersections Vizible
Backface Culing L
Opacity 1.0 a0z = - #(138080 —
o hd o
o [122 v
= == X
B (A0 | |123
Ambient: ‘ 0 M
— H B = P
- 5 n N | .
[y R E

pod @
8
v )




Visualizing a 3D mode/

(3 3D Slicer Version 3.5 Alpha
Eile Edit ¥iew Window Help Feedback

Use the slider to lower the
opacity of the 3D model.

=

2\ El
_E@ e =

5

= ~ee —L @ m |
None p— : Spgrnndr o) : None —_ v E:;"':' o) : None o) : ::; nhar o) :
@@=+l LI+ @|=][=]I 11 [0 @=]= ]I 1] [0

-

Manipulate Slice Views

ElE LB EEE 1=

a
I

anipulate 3D Viev
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Visualizing a 3D mode/

ﬁ 3D Slicer Yersion 3.5 Alpha

File Edit Wiew Window Help Feedback

Mot ks Mokl

@ JDSlicer

= WD EE

Model Display

X

The 3D models of thé brain
and vessels appear through

the skin

Opacity 04

[ 1
J Set Color
Material Properties x
Ambient: [ ’0_

“ Manipulate Slice Views

(= e 3] ) e ) .

“ Manipulate 3D Wiew

bl

o=
I - — -
E Axal allakar - : g A Ml - = All.vkar p—] : g Conal - : Allakar - :
Howe : Spgrakdr == Hone — sk oy = Howe == il spgradr — &
@|[=][=+]f | [-0.469 S]]l 11 [-2a25 @)=+ | [Fz3438
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Visualizing a 3D mode/

[l B3]
Select the model Vessels.vtk and Change the
color of the vasculature i
............ =
E
Mol Display - Ty
Select Model or His'Wgghy: vesssls vk : >
—
Selected
Visibility
Scalar Visibilty || S8t Active Scalar: =
Scalar Color Map Select =
]
Clipping -
Slice Intersections Yisible ]
Backface Culing hal
Opacity 10 [ wlal == alladr == E sagttal allakelr == E Cotonal allakelr ==
| Howe = |5 sparadr — allakdr Spgrakdr == @. alladr Spgrakdr ==
ﬂsa Calor.. @|=][=]l | 30,469 @=]=]l [F02s @=]=]l 23438
Material Properties
Ambiert: [
* Marnipulate Slice Yiews
(A]
* Manipulate 30 View
e e [
BT
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Visualizing a 3D mode/

—lax|

Select the model Brain.vtk and change its

color to white
—_ |

Model Display

Select Model ordgfierarchy: Brain vtk

Selected

Wisibility

Scalar visiity [ S8t Active Scalar:

=

=
—
—

Scalar Color Map Select:

Clipping

Slice Intersections Visile

Backiace Culing
Opacity 10

[
J Set Color ...

Material Properties

14
»

L

CICIENS

Commal al

al all

al aparaidr —

Spgakdr a — sparakdr
Ambiert: ‘ |
E 19.219 = -8.25

Diffuse: I

Specular: ‘ |

P T

BEE

=[] 25731

* Manipulate Slice Views

A1l

“ Manipulate 30 View

e |
S F (3|0

12
€]

2]
-
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Visualizing a 3D mode/

2 3D slicer version 3.5 Alpha =1alx]
File Edit UYiew ‘Window Help Feedback
w | [ P][E][E E [a] (2] (2] D] [ i
@ DSlicer
=
L]
Backiace Culing >
Opacity 1.0
[ L
Jsa Color... -
Wterisl Properties x £ Al al == E sattal al == E Corial al ==
) Nowe ] SRtk == al sparakdn == all Sparaidr =1 =
S e T s L o= Qe o
Specular ‘_I_I ,Di

P T

* Manipulate Slice Views

Manipulate 30 View

(=] e 3] e _

1=
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Manipulating a 3D mode/

~=1ol x|
File Edit “iew Window Help Feedback
Hotis: Mockis —|[4] —— [&]
r

:@ JDSlicer

The 3D Viewer shows

the model from the right
side of the patient

SCalEr LOI0r Map Select

Clipping J
Slice Intersections Yisible

Backiace Culing v —

Opacity 10 Q aatal allakelr == QQ_ Saital =y = allakdr — = @v Cororal allabdr =1=
I 11 Hone sparakdn == allakar — : spgrabar == allakan spgrakdr =

Jsa Color... @[ |l |-30288 @[] | [za2s @=]=] 23438

Msterial Properties

Ambient: L1 ’D_ B

= Manipulate Slice Visws

ElELE

= Manipulate 3D View

e | EE

-57-



Manipulating a 3D mode/

2 3D Slicer Yersion 3.5 Alpha 0] x|

File Edit Wew Window Help Feedback

Modnes: Mok — |z| lj @

i i [

@ iDSlicer ‘

Position the mouse In
the 3D Viewer, hold
down the left mouse
button and drag to
rotate the model.

COpacity 1.0 ]
| L1 = — ;A ........ —z @ — — ;A ........ — 2| e — ;‘ " — =
JSBQ Colar.. @ Hare | sparaidr s allaie — : Fal = allakdr — : “pgrakd s
Material Properties x [ |"’H h H L1 |'30'4‘39 & |"’” h H L1 | 23.25 [ |V” a H L1 |'2'34:38

umbiert L1 0
Difiuse: I 100 =l

“ Manipulate Slice Views

EEELEEE L1

“ Manipulate 30 Yiew

T EEEE e
o GEmle o | e
' RERE




lﬁ‘:iD slicer Yersion 3.5 Alpha
File Edit VYiew ‘Window Help Feedback

Mok Mk e E m FEarch modn ks
“
v

i“ iDSlicer

Hold down the right
mouse button, and

move the mouse up
and down to zoom out

Manipulating a 3D mode/

and In.

Set Color ...

Material Propetties

Amhiert: | |

“ Manipulate Shce Views

EECDBEEE

“ Manigulate 30 View
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Manipulating a 3D mode/

2 3D Slicer Yersion 3.5 Alpha -5 x|
File Edit Wiew ‘Window Help Feedback

wee =[] F] [ # &) (4] [=] (@] [& 17 [« (/] = @] i oh (el

@ JDSlicer

Click onthe A
letter to display -
the standard o
Anterior View. -

L

4

Backface Culling

—_— e

Cpacity .
- - -
| ‘ I I C k O n th e Sattal = alladr = E comaal = allatar ==
J Set Color ... I Howe — : Sprkdr — : o = : Spgrakdn — :
Materisl Properties . . |V|| s H | |_29_25 @D |V|| o H | |_2_3433
Spin icon -
Ditfuse: 1

= Manipulate Slice Wi




Manipulating a 3D mode/

15 R E e
wee =[] [=] (] & ] (4] @] [ &[] [« 7] B (] (L
@ 3DSlicer
T =~
the Viewer Panel.
Clipping
Slhice Intersections Visible
Backface Culling I
Opacity 10 va
| L g akal — : allaids =y = E sagitial — :‘ allakan == E Cormal — :‘ allabar =y =
JSE‘[ Color Nowe — : TPk — : aller — : P — : Al — : P — :
Material Properties x @ |v|| o || L ‘,30 459 @ |V|| o H 1 |729_25 @ |v” as: H 11 |—2.3438
Ambient [ ,n_
Diffuse: | 11 g ﬂ
“ Manipulste Slice Views
[A] 1
“ Manipulste 30 View
o | [ElE
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Mokl

Manipulating a 3D mode/

= [DIE# B (0] (4] @] @ & [~

Click on the Slice

Visibility

Tt

icon to

display the slices in
the 3D Viewer

Click on the

@

Icon

to link the 3 slices

together

pulate 30 ie

el
[S1EE | =
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DEIEE R

%|EE]
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Manipulating the images

I3 3D slicer ¥ersion 3.5 Alpha == x|
File Edit Wew Window Help Feedback
] [B] | o v = WDIE @ B o] [&] [m] [0 & D] [« [ = | 2 B § & (o
,@ iDSlicer |
Use the sliders to slice
through through the
volume in all three
directions
Lipping
Slice Intersections “isihble
Backface Culling J ‘
Opacity 1.0 —
| L E | SEE wm  E@] e B e D] e
Jsa Color... one —zE [~ — | one —|zE] ” = Hone —|2[@ spraiar =
Meterial Properties &= =]l 11 [-z0458 @[] [s2s @|[#][=]f L1 [o.a57s

Ambiert [

Diffusze: |

“ Manipulate Slice Yiews

EEEL@8L

“* Manipulate 3D Yiew

| EEEp
ot
L
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Overview

Y Loading and visualizing multiple volumes
=&¥ Simultaneously

1 Loading and visualizing segmented
structures overlaid on grayscale images

Loading and visualizing 3D models

* U%\ Loading and saving a scene
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Part 4. Loading and
saving a Scene

Sonia Pujol, Ph.D. — Kitt Shaffer, M.D., Ph.D.

National Alliance for Medical Image Computing -65-



I3 3D Slicer ¥ei2ian 3.5 Alpha
File Edit Wew ‘Windd Help Feedback

Mokl

Click on File and
select Save

Scalar Color Map Select:

Clipping
Slice Intersections Yisible
Backface Culling

Opacity

Saving

Daila

|
J Set Colar...

Material Properties

Ambiert

(|

Diffusze: |

“ Manipulate Slice Yiews

EEEL@8L

“* Manipulate 3D Yiew

== x|
= == A (o] (5] (] (9] &
‘
N
=i
gl
X
5
:
e
=
10 -
_I_I E Axial EIRTI — : E Sagnal — :‘ allar — : Comal allukenr — :
Hore spg T — : Howe — : spgrakdr — : Howe sparadr — :
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Saving Data

The list of elements currently
loaded into Slicer3 appears.

ll'l: Save Scene and Unsaved Data

- Save Scene & Data Options

X

G

Hode Name
[Scene Desc...
001.dem
spgr.nhdr
all.nhdr

Brain. vtk

Skin. vtk

Yentricles. vtk

Maode Type
[SCEME)
Yolume
Yolume
Yolume
Model
todel
todel

Modified

Mot Modified
Mot Modified
Mot Modified
Mot Modified
Mot Modified
Nat Modified

File Format

IMRML {memly -

File: Mame

SlicerScenel

IPick format for saving ﬂ 007.dcm

[NRRD (.nhcir)

j zpgr.nhdr

[MRRD (ribcir)

| all el

[Pty Data (k)

Brair.wtk

[Pty Data k)

[Py Data vtk

Wentricles vtk

=l
x| | Skinwtk
-

x

Change Destination for &ll Selected: | (L] C:/Program Files/Slicer3 3.5.2009-11-05

Data Directary

|22 Program FilesiSlicers 3.5.2008-11-08]

|C0c: rsficer_dstasslicersvisualizationDatasetidicom|

0 rslicer_dstasslicer3visualizationDatasetinrre]

|0 fsficer_dstasslicer3visuslizationDatasetinere|

[0 sslicer_data/Slicer3visuslizationDatasetimocels|

|0 slicer_data/Slicer3visuslizationDatasetnodels|

(20 elicer_data/Slicer3visuslizationDatasetinodels|

- o

‘Save Selected | ‘Cancel ‘
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Saving Data

-
IIJJ Save Scene and Unsaved Data x|
Save Scene & Data Options

2
e B Change Destinstion for &1 $elected: DC:ISIicer_@

Click on Change Destination =%

rory -l SElieEe) (D [Hremse 1 e
th e I (@) Catl on Wh ere th e scene W| I I () slicer_datarSlicer3visuslizationDatasetinrrd

[:IC:J’slin:er_dataJSIin::er3Vi3ualizatinnDatasetJ‘mudels

b e S ave d I:IC:IsIiu:er_dataJEIicer3‘-.-’isualizatinnDatasetnmdels

DC:IsIiu:er_dataJEIicer3‘-.-’isualizatinnDatasetnmdels

For this course, save the scene In . n
C:/slicer_data/

-68-



Saving Data

I2 save Scene and Unsaved Data

- Save Scene & Data Options

x|

-

Clal

o

Mode Mame
[Seene Desc...
007.dcm
spar.hhdr
all.nhdr

Brain. vtk
Skin.wtk

Wentricles, vtk

MNode Type
[SCEME]

Yolume
Yalume
Yolume
b odel
Model
b odel

todified

Mat kModified
Mot Modified
Mot Modified
ot b odified
Mot Modified
Mat kModified

File: Format

IMRML [miml) |

[Pick format for saving = |
[NRRD: (.nhcir) =l
[NRRD (.ricir) |

[Paly Data ( vik) |
|Paly Data { vtk) |
[Paly Data (k) |

File Mame
MuScene. mmml
0071.dem
zpar.nhdr

all. nhdr

Birair, vtk

Skin. vtk

Wentncles. vtk

[rata Dire

[ sslicer_data

Change Destination for &Il Selected: | ([ Crizglicer_datad

[ slicer_dataiSlicer3visualizationDataset/dicom|

[ rsticer_data/Slicer3visualizationDatasetinrrd|

|20 islicer_dstasiceravisuslizationDatasetnrrd|

[ rslicer_dataiSlicer3visualizationDatasetimodels)

| rslicer_dataiSlicer3visualizationDatasetimodsls)

| rslicer_dataiSlicer3visualizationDatasetimodels)

CSEWE Select

Enter the name MyScene.mrml,
and click on Save Selected.
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Creating Scene Snapshofts

2 3D Slicer ¥ersion 3.5 Alpha ===l
File Edit Wew Window Help Feedback
wae = [4][v] 7] [ B ] 2] (8] [©] [ i il
“
N
r‘i\ iDSlicer
e 4
¥ Help & Acknowledgement ﬂ
* Load
Choose a 3D view of the
d click on the
t hot icon
B
Model Display x - =
Select Mardel or Hierarchy: Arain wik - g skl — : allakdr == E agttal ] allair == E coroal allakdr ==
~ Howe — : spgrakdr oy = Hoe — : Spgrakdr — Howe spgrakdr ==
Selected @ F =]l 1 [0.36a == [e2s @[+ [-s8.008
Wisibility
Scalar Yisihilty Set Active Sglfar: —_
[

* Manipulate Slice Yiews
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Creating Scene Snapshofts

=18l x|
File Edit Wew Window Help Feedback
wer =[] [E] [ B[] [4] (2] [©] % i i [of

@ iDSlicer

¥ Help & Acknowledgement 2+

“* Losd
At 3D model o = mode) dirsctory

Add scalar averlay Ll_l ﬂ

BTG GOy Type & name your snapshot.

Moclel Hierarchy

Soene Snapshat Name |MySceneSnapshm1|
Ok, Cancel
E
Model Display x - =
Select Mardel or Hisrarchy: Arain sk - @‘ skl — : allakdr == E agttal allair == E coroal allakdr ==
spgrakdr oy = Howe u—y = spgrakdr — Howe spgrakdr ==
@J[= ][ [T a2 EIE 32,908

Enter the Snapshot Name g

MySceneSnapshotl and
click on OK

s | CEEE &
2.
3[=

L
R
| A
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Creating Scene Snapshofts

¥ Help & Acknowledgement

* Load

~ = - & (] 4] (8] (6] & [

I

Select a Superior view of
the dataset, and click on

the capture snapshot icon

Model Display

Select Model or Hierarchy:

Selected

“izihility

Sealar Vishiity [ et Actifl] Scalar:

* Manipulste Slice Yiews

Skin wik

(=] [] = ()| (O] (2] |[&] % * [of
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Creating Scene Snapshofts

& =18 x
(] [E] | o wae | [ [r][F] 2] B8 (1] [4] (2] [©] [l [ (=] ] (=] () | [S] 2] (] & % [Of
.{L} 3DSlicer \

¥ Help & Acknowledgement -
* Load

Enter the name
MySceneSnapshot2
and click on OK

IL! Scene Snapshot

E Type & name your snapshot.

Model Display x - d

[ Znapshot Mame |r-.-1 Scenesnapshot AT =y oy o
Select Model or Hierarchy: Skin vk : i R ¥ R ' allakelr — [ g nal — v alladi — |

: Spg rakdr — : Howe — : spgLabdr — :
Selected @ | e H Ik Cancel |_8 > ® | ™ H - H |.33 a0
wisihility
Scalar Viziilty [ Set Active Scalar: —

=

* Manipulste Slice Yiews

EEELELER 11

* Manipulste 30 View
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Crealing Scene Snapshofts

[2 save Scene and Unsaved Data

Save Scene & Data Options

[
}!ﬁi

Mode Mame

[Scene Desc...
001 dermn
zpar.nhdr
all.nkdr

Brain. vtk

Skin. vtk

Wentricles. vk

Mode T_I,I pe

[SCEME]
Yalurne
Yalurne
Yalumne
Model
Model
Model

Made Status

Modified

MNat Modified
Mat Modified
Mat Modified
Mot Modified
Mot Modified
Mot Modified

Select File>Save and click on
Save Selected to save the two
scene snapshots in the saved

scene

I—J MyS cene. mrml

IF'iu:k format for saving ﬂ 007 dem

|NRRD [.nhdr) ﬂ zpar nbdr

[MRRD (i) | all. nhdr

[Poty Data vtk ~| | Brainwtk

[Paly Datar {vtk) | | Skinwtk

|F‘|:|I§.f Data vtk ﬂ Wentricles. vik,
Save Selecte Cancel

[:IC:Islicer_dataI
[:IC:.l’sIin::er_dataJEIin::erSVisualizatiunDataseﬂdicum
[:IC:.fslicer_data.fSIicerSVisualizatinnDataset.l‘nrrd
[:IC:.l'slicer_data.l’SIicerSVisuaIizatinnDatasetmrrd
[:IC:.l'sIiu:er_data.l’SIiu:erSVisualizatiu:unDataset.l‘rnu:udels

DC:.l'sIicer_data.l’SIiu:er3\-"isualizatiu:unDataset.l‘rnu:udels

[:IC:.l'sIicer_data.l’SIiu:er3\-"isualizatiu:unDataset.l‘rnu:udels

- "y
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Crealing Scene Snapshofts

IS save Scene and Unsaved Data

- Save Scene & Data Options

x|

X

Change Destination for 21l Selected: | ] ¢ islicer_datar

Mode Mame Mode Type Mode Status File Format File Mame
[Scene Desc... | [SCEME] M odified
0071. dem Walume Mat Modified r_dataJSIicerSVisualizationDatasetIdicuml
spar.nhdr Walume Mat Modified r_data.lSIiu:erSVisualizatiu:unDataset.l‘nrrdl
all.nhdr Walume Mat Modified r_dataJ‘SIicer3\-"isualizatinnDatasetmrrdl
Brain. vk kW adel Mat Modified r_data.lSIicer3\-"isualizatiu:unDataset.l‘mu:udelsl
Skirn. vtk kodel Mat Modified ||:|C:IsIic:er_dataJSIiu:erSVisualizatiu:unDatasetImu:udels| |
Wentricles vtk | Model Mot Modified |F‘DI\; Data vtk ﬂ Wenticles. vtk |I:IC:J’SIic:Er_data.fSIiu:erSVisualizatiu:unDataset.l‘mu:udelsl
- - "
|Save Selected | |Cancel |

Click on Yes to save the scene
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Saving Data

2] =1 x]

Maciks: Mok s — E E @
[/~ . | i

Select File->Close Scene In *
the main menu and click on OK

e

* Hierarchy & Display

Model Hierarchy

Scene

-]

Are you sure you want to cloge the scene?

QK Cancel
Model Display ® .
[al a - ] - - -
Select Model or H|e|’a|/chyl Skin vtk Al allaier pu—} =] @; g al allakdr Comal allakdr p—} =
= i
Hote Sprakr — |5 Nowe Sprakan Nowe Spgraar — 5
Selected 30469 @|[*]= 625 o 38,906
Visibility

Sealar Visibitty (] Set Active Sealar:

“ Manipulste Slice Views

EEGE

“ Manipulste 30 View

L
R
I A
Cloze Scene
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Saving Data

File Edit View Window Help Feedback
= =|[b]EE B0 2] 56 &[0 @ E E b4 [of

The elements of the previous scene
disappear from the Viewer.

MRNL Tree = = =

= 2 e SRR s SPEE e SRR o 4:‘ S
one ) : e o : @ e o) : one ) : one _ : one o) :
o 5 [ = LT [o s fo

EEIDBEEESR EE L

G

= - =
El2lF | .
I3 [E]/ix0
[elE]&E]
Lol




Select File>Load Scene
from the main menu

Saving Data

MRHL Tree

“ Manipulate Slice Vi

EEILIBEEEE 1

Manipulate 3D Vie

o | HEEE]
R e
< ellRlH

B =G ‘B == -5 | = | -k
= H ] e gy - —l2E Skl - g —
[+ L] [ = L] \ 5 \
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Saving Data

[- O]x]
—| [l E @ B
‘
»
m iDSlicer
4
¥ Help & Acknowledgement 2 I3 select File el
* Dizplay & Modify Scene e N Q-L-aa ' a e =
VRN Tree % ) MinGw 4 5Et 07401409 09:25:40
- ) M50Cache MyS cene.miml 0KE  11/29/0916:18:33
L Seene ) msys
) Pragram Files
() RECYCLER

Select the file myScene.mrml
and click on Open

Pl
N

HEEHH

Ellﬁl

) dicam
) modelz
) nird

) tmp

) Users

) WINDOWS
) warkshops

2

% Local Disk (D)
L) CO-ROM [E7)

“ Load & Add Scenes Or Individual Datasets

* Manipulate Slice Views

EEOE

* Manipulate 30 View

T

B [ SlicerdvisualizationD ataset

) System Yolume Information

Ll

Jia o

File name: |

Open

Files of type: |Scenes (el =ml xcat)

-

Cancel
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Loading a Scene

=1l =]

)

w2 [E] & (] (4] (2] (@] [& i % [of

9 3DSlicer \

!
¥ Help & Acknowledgement -

* Load

Add 30 model or & model directory
Add scalar averlay

Slicer loads the elements from
the scene myScene.mrml

® |

Model Display

.
v

Select Model or Hierarchy:

[3
3

Skin wik

sxal — alldr

L

1

Sl

L

allakdr

L

alldr

L

A
anain
Bk

[ @]

Hore — spgradr

[ ][] 11 30 469

L

Selected

Howe

L
CICIET

Spg

| -3.25

L
CICIENI

REEE
% [E]E]

CIIEI

spgradr

L

“izihility

-35 906

Sealar Vishiity [ et Active Scalar:

* Manipulste Slice Yiews

ElE L@ E

* Manipulste 30 View

ot | BE
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Overview

Loading and visualizing multiple volumes

S&¥ simultaneously

1 Loading and visualizing segmented
structures overlaid on grayscale images

Loading and visualizing 3D models

Loading and saving a scene
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Exploring liver
segments using
3DSlicer

Sonia Pujol, PhD - Kitt Shaffer, MD, PhD

3D Slicer Course for Radiologists, November 30, 2009
RSNA 2009



Dalaseft

The patientl dataset Is
a contrast-enhanced CT

M abdominal scan of a

healthy 36 year old male.
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Anatomy of the liver

Right Right Left Left
posterior anterior madial lateral
section section section section

Right hepatic vein

Umbilical vein
(remnant)
Hepatic duct

Inferior vena cava

Cystic Hepatic artery
duct .
f Portal vein
Gall bladder Bile duct

Sonia Pujol, Ph.D. — Kitt Shaffer, M.D., Ph.D.

-84-

National Alliance for Medical Image Computing



Middle
hepatic vein

30D models of the liver

Left portal

veln
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30D models of the liver

~ Segment VIII Segment IVa

‘_\_\_\_‘_‘—\—\.

Segment VII TS Segment |I

Segment VI Segment |11

Segment IVb
Segment V " | L s
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30D models of the liver

H Segment | A
Segment |l J Segment VI

Segment Il

II .
Segment Vb VC Segment VI

‘l _ﬂf
Segment V
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Loading the Liver Scene

File Edit View Window

Select File » Load Scene from the main menu

Load the scene Scene-Liver.mrml located in the
directory C:/Slicer_data/LiverData

L~ |
E e 4:‘ e J:E 4:‘ J:E 4:‘ —
e = : e = : e = : one = : e ) : e =
I 1 5 I o 5 [o s [o

EEONERER EE L

= e =
Bl |
Lo o]
E|S]E]
Lol
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2 3D Slicer Vel

Filz Edit

@fia
)

Liver Segments Scene

3.5 Alpha

View ‘Window Help Feedback

Modiks

Slicer

Mokl

4

¥ Help & Acknowledgement
* Load

Add 30 model or & model directory

A scalar overlay

“* Hierarchy & Display
Mode! Hierarchy

Scene
Liver Structures Models
Vesgels
T
MainPortalyein
LeftHepaticVein_and_Branches
MiddleH epaticy/ein_and_Branches
RightHepaticein_and_Branches
LeftPartalein_and_Branches
RightPartalvein_and_Branches

Model Display

Select Model or Hierarchy: Liver Structures Models

Selected
Wisikility

* Manipulate Slice Yiews

H@EE

* Manipulate 30 Yiew

L R e R R | =

x|

== x|

1.4211e-014

: n n - Sy . n

Axtal — = Labe IMap-Lher — = Sl Labe IMap-Lker = A Corowal — Labe IMap-Lhet — =|

< - < . Sy . 4

Hoe — & IN-000 10015 — & Howe IM-000 10015 = o Haoe — IM-000 10015 — |5
D= | [p2754




3D Exploration of Liver Segments

Example:

What organ abuts the
left-most margin of
segment Il in Patient 1?
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3D Exploration of Liver Segments

¥ Help & Acknowledgement

¥ Load

T Hierarc

¥ Cli

T Inf
2] | ) e - | =
= R@ e S EE e BB e AR e B e
Do L [reziie0ts |9+ |FEEE_L] I S+~ L] B

“ Manipulate Siclisws

2] (@[]

“ Manipulate 30 Villv
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3D Exploration of Liver Segments

- Ofx
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Question 6:
£ == Which portal vein is

largest in patient 1,
. and what segments
does it supply?
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Which portal vein is largest in patient 1, and
what segments does it supply?

Answer 6:

The Right portal vein, supplying Segments
V, VI, VIl and VIII
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Conclusion

 |nteractive interface to load and
manipulate greyscale volumes,
labelmaps and 3D models.

3D interaction with anatomical
Views

==« Open-source platform for Linux,
- Mac and Windows

iDSlicer
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