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Overview

u?m;—4 Part 1: Introduction to the 3D Slicer
"""" platform

Part 2: 3D Visualization of Dicom images
and 3D models

'Part 3: 3D exploration of liver segments
using 3D Slicer




- Part 1 -

The 3D Slicer
Platform

Sonia Pujol, Ph.D.

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



3D Slicer

* Open-source application
available for Windows,
Linux and Mac
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3D Slicer History

o Started in 1997 between
the Surgical Planning Lab
(Harvard) and the CSAIL
(MIT)

Image Courtesy of the CSAIL, MIT




3D Slicer History

e Started In 1997 between the

Surgical Planning Lab
(Harvard) and the (CSAIL) MIT

e 2009: Mult-institution effort to
share the latest advances In
Image analysis with clinicians
and scientists




3D Slicer

 Open-source platform supported by
{i\ the National Institutes of Health
~ 4 consortia which include

— National Alliance for Medical Image
Computing (NA-MIC)

— Neuroimage Analysis Center (NAC)
P.l. Prof. Ron Kikinis, MD,

-~ Director of the Surgical Planning Lab,
Brigham &Women’s Hospital, Boston, MA




3DS/icer from three user perspectives

Clinical researchers

* Biomedical engineers

« Algorithm developers

-10-



Clinical researchers

Interact in 3D to
enhance data
iInterpretation

Sonia Pujol, Ph.D. — Kitt Shaffer, M.D., Ph.D.
-11-

National Alliance for Medical Image Computing



Visualize

eUser-driven views of
anatomical structures

*Overlay between 2D
grey-levels images and
3D anatomical structures

e|ntuitive interaction with
the 3D models
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Biomedical Engineers

Extract relevant
Information from
complex data

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

*Advanced analysis of
complex data

Multimodal data fusion

Clinical parameters
extraction

Courtesy of W. Plesniak, BWH

-14-



Analyze

Courtesy of W. Plesniak, BWH

*Advanced analysis of
complex data

Multimodal data fusion

Clinical parameters
extraction

RSNA 2009 Course:

‘Quantitative Medical
Imaging for Clinical
Research and Practice’

Tuesday, December 01
10:30-12:00 PM S401CD
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Algorithm Developers

N K
Inp(X |7,42) =Y In > 7N (x, | 4.2}
n=1 k=1

o N
e - k) — Zi:Dij:l I/Vz'(k_l) .
s —Eziwszj o Develop plug-ins to extend
® = i:f?:_p;_(k_il)\ . . . o
\ | . Image analysis capabilities
(a)

#include "itkDiscreteGaussianlmageFilter h"
intmain (intargc, char * argv[])

{

PARSE_ARGS;

typedefitk::Image<short, 3> ImageType;

typedef itk::ImageFileReader< ImageType > ReaderType;
typedef itk::ImageFileWriter< ImageType > Writer Type;
ReaderType::Pointer reader = ReaderType::New();
WriterType::Pointer writer = WriterType::New();
reader->SetFileName(FilterInputVolume.c_str()); (b)
writer->SetFileName(FilterOutputVolume.c_str());

typedef itk::DiscreteGaussianlmageFilter <ImageType, ImageType> Filter Type;
FilterType::Pointer filter = FilterType::New();
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Create

Where 15 the source code: [C\SliceCaursesiFrogramming|Helov Browse.

Whee 10 build the binanes [ STcarCoussfProgammng isloWoisbuid =] Browse

Integrate external

Cache Velues

[BULD_TESTRIG

|CMAKE_INSTALL PREFIZ CProgram FilasHalloWar .

| CART_TESTING_TIMEQUT 1500

e executanies wi e

Slicer3 platform

P Edt Vew Project fuid Debug Joos Yyndow Help
P-ro-sEo T » Debug v o el rREmRH-.,

Class View - EMSegment

Build the tnstng trao

*Develop plug-ins in C++,
Tcl or Python

*Build upon the NA-MIC kit
to meet your scientific goals
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Clinical researchers
Biomedical engineers
Algorithm developers

lranslate
W lechniques info
Skills
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Translate Techniques into Skills

3

Trainir

Surgical Planning La
Jan.24, 2

@ NATIONAL ALLIANCE FOR MEDICAL IMAGE COMPUTING |

National Alliance for Medical Image Computing |

NA-MIC Tr:

The MIND Instif
Apri

3DSlicer Trainin
Diffusion Tensa

National Institutes of He

Bldg 13 room 3W54 - Thursday A

Information: http://www.na-mic.org/Wiki/inde:

National Alliance for Mediral Imana Camnu tina I

3DSlicer hands-on
workshops

*Clinical researchers
*Biomedical engineers

eAlgorithm developers

NATIONAL ALLIANCE FOR MEDICAL IMAGE COMPUTING |

National Alliance for Medical Image Computing |

B

N iwernationai Brain Mapping and intracperative Surgical Panning Sockry
-

6th Annual World Congress for Brain Mapping and Image Guided Therapy
Harvard Medical School, Boston, USA - 26-29 August 2009

Neuroimage Analysis Workshop
The Slicer3 open-source software

for 3D Visualization and Image-
Guided Therapy

. .
3DSlicer Trainir =
NA-M Ill
g"‘ "%,; Diff
4 University
qw
Friday
Learn to use 3D Slice .
Diffusion Weighted Imaging Ana
Wednesday Ju
For workshop details and registration il I
http://www.na-mic.org/Wiki/index.php/Ti
Location: Compute
Reglistration: http:iiwwyl

http lc.
Q Sticer =

Tuesday, August 25, 2009
9:00 am — 4:00 pm
Surgical Planning Laboratary, 1248 Boylston Street
Boston, MA

August_2008

w National Alllance for Medical Imaging Computing (NA-MIC)




- Part 2 -

3D Visualization

Sonia Pujol, Ph.D.

Leonardo da Vinci (1452-1519), Virgin and Child
Alte Pinakothek, Miinchen

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



Dala

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

MR DICOM MR Nrrd Pre-computed
GRASS SPGR Label Map
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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.
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Overview

Loading and visualizing multiple volumes

L ¥ simultaneousl Y

1 Loading and visualizing segmented
structures overlaid on grayscale images

Loading and visualizing 3D models

Loading and saving a scene

-23-



Launch Slicer3

To launch Slicer3 on Windows:

Select Start = Programs - Slicer33.5.2009-11-06 ->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, requlations and rules.

_24-



Slicer3 GU/

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

*the File Menu
othe Menu Toolbar

*the Module GUI
Panel

othe 3D Viewer
othe Slice Viewer

*the Slice
Controller

othe 3D View
Controller

File Menu
I Menu Toolbar ..
e o e e e
Module GUI 3DViewer
Panel

GUI Panel: contains a Ul for selected module |IF\ ‘F| — = : Sagittal —_ “ —_ : — . —_
SIicesC nnnnnnnnnnnnnnnnnnnnn == — [ [@] =y =i — [Z[E] =
ELEEERES Slice Controller . e .
for h U\F’ \ >
o =
“ Manipulate Slice Views
— Slice Viewer
* Manipulate 3D View
EEED
eIz e (1]
~ ) =]l
\ 7/

Controller Progress and Error Log



Part 1: Loading
and visualizing
multiple volumes
simultaneously
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(3 3D Slicer Version 3.5 Alpha

Loading Volumes

Eile Edit

Hint: to open any nfermation pans! belo

-

a )

anipulate 3D Viev

(2] e 3 ) R e

Slicer

- Ofx|
F@EkF- BnRREPENE I EE SR E i
| K 7
The SlicerWelcome
module is the
module displayed by
default in the GUI.
S R 1 R °F
@III%HJJ Io o E
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(3 3D Slicer Version 3.5 Alpha

Loading Volumes

- O]x]

C [~ - DEEF- BEPIEIEIEE =

@ iDSlicer

Left-click on the

module selection

wrm|lcome

menutoload the - = b—m——r 57— =
e |2 |iE] == ] 4:‘, e _—— il - |2 |iE - — =
module Volume SO e — e ;
Hink: to open any information panel below, click on its grey title bar. :

-

a a C

EEOOEEEE EEI

anipulate 30 Viev
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(3 3D Slicer Version 3.5 Alpha

Eile Edit View Window Help Feedbac

Loading Volumes

C [~ - OnEEF - BoEElE0drEE W=

a

The panel of the
module Volumes
appears in the
Interface.

anipulate Slict

EEIDENEE B 5]

anipulate 30 Viev

[ O]x]
= = 5 [E : & [
— 2 @] : @ =
9 fo O]+ 9
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(3 3D Slicer Version 3.5 Alpha

Click on Select
Volume File

EEOCNBEE

-

Manipulate 30 View

]
3

Loading Volumes

- O]x]

@[ =&

@|B]H]

@|B]5]
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Loading Volumes

-

Label Map

~ Digplay

E3

¥ info

Browse to find the first image 001.dcm of the
located in the directory

Single File

FHKH@ (=] (7] el [mm] | [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

dataset

C:/slicer_data/Slicer3VizualizationDataset/dicom

and click on Open
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Loading Volumes

File Edit View Window

- O]x]
=[] EE @] (4] 8] (@] & (7] [ [2] = & i
@ iDSlicer

o= B EER
»

Select Image Origin: Centered

Click on Apply to load the DICOM
dataset
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Loading Volumes

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

The DICOM images appear
in the Background [[fg display
of the ZD\/iewer.

MName: |UU'|.de
mage Origin: | Centered —
mage Orientatid From File

(@] (@] & [7] (€] [7] = @) (e

—EE
o) : 001.gcm
L1

. - a
e 01.d =
~ Display

¥ Inf

a

Manipulate Slice Views

EEILNEEEE =

“ Manipulate 30 View

| EEEE -
~ QgeE-= | O
M=o
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Loading Volumes

4305 .5
File Edit View Window Help Feedback

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

.
L}

Label Map Single File
ctive Volime: 2]
Active Volume: 001.4 =il =y
| . - I -
~ Display g A s == E Saghs — : Nore == E — : Nore ==
- v S @l e S]] e o2 @) — ] e ]2
3 |V”v H ‘C - : 2

“ 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

wosies sz AE... - [ AT TA] Tl (@] Rl T [l [7] ) [l ] (211 TETD 8§ [

B osicer The information
A contained in the .
DICOM header
s appears in the
interface:

I— *\Volume dimensions:

W
\

B - *256 X 256 X 124 =ElE =i =F
| e — 2| — |4
[3ee] =] I+ ]l L [o

= " w = w
= moF o E oo
2 @ B 3 &
& = & 3 g
S Z & % §F 5
= = 2 5% o
= B 5 < ¢ a
[ =] . o
moowm
] o
8
o &
o @
W “w
H
b

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

... .:BE__.... —— { *Scan Order: LR

| EEEE - .

o = [ Scalar Type: Short
=00

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

3D Slicer Version 3.5 Alpha

Eile Edit View Window Help Feedback

@ 3DSlicer

Select the red —

slice only layout =

from the menu

“* Manipulate Slice Views

EEALEEEE EET

“* Manipulate 3D View

- BB [EE 6 &= EE PFe

v Cc-nventi-:nal lzryout

@Four-up laryout
3D only layout

Red zlice only kyout

EIYBIIDW slice only layout
EGreen slice only layout

Tabbed 30 bt

ETabbed slice layout

g(bmpare laryout

Toggle GUI panel visihility

4
3

Toggle G panel LI

— — - .
= -z E 2 close ——
= —EE e S — =
P & L1 [o o 3
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Exploring the data

The axial slices of the ey
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
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Exploring the data

%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] den
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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Browse the BEEEF

Images using the
slider to display

the ventricles -
(~slice 38) o

“ Manipulate Slice Views

EEILNEEEE =

“ Manipulate 30 View

— BONEOE

Exploring the data

i i [
o)

Bg: 001.dcm
None
None

Axial
Sp: 0.938mm
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Exploring the data

(3 3D Slicer Version 3.5 Alpha

File Edit View Window Help Feedback

Modules volumes — IE sean

-~ [ ][4 @] [ [E [ € (2] = (@ id

} e ! i v Conventional lzryout
!;,} 3DSlicer 1 _ - — =2 tﬁFDur—up ——r
. - = L SD only kot Bg: 001.dem
C I I C k O n th e a L DRed slice only leyout b NC;WE“
. g s EYB"DW slice only layout None
conventional layout ‘ [ ——— A

[ rabbed 30 layout Sp: 0.938mm

icon 2 to come back i
tO the Stan dard VIeW | TogglerlpaneTvisibil'rty

Toggle GUI panel LR

4 L]
& Name: . cloze

Label Map:

“ Manipulate Slice Views

EEILNEEEE =

“ Manipulate 30 View

[ @ (&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

File 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

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 [ @111

Browse to find the header file of the volume
spgr.nhdr located in the directory
c:/slicer_data/Slicer3VisualizationDataset/nrrd
and click on Open.

From File
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Loading Volumes

B o] [ @ @] & [ [# ] = @ i %ol

ew Window Help Feedback
.. Modules Volumes | EIE sarch modules
4
»

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

Select Image Origin: Centered

and Clle on Apply
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Loading Volumes

3D Slicer Version 3.5 Alpha

File Edit View Window Help Feedback

BE| -~ [~ —INEEF—
‘@ 3DSlicer ’

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

¥ Help & Acknowledgement

“ Load

The spgr images appear in the

Background [ display of the
2DViewe__r_.l_n _.

- -

- Diplay Select a volume from the current @v — : one { Corona — :
SCENE. L=
o NIOne: _ : spgrndr
9 [ P
Info
mage

“* Manipulate Slice Views

EEINEENEE Bl

“ Manipulate 30 View

5

F
L
[
A

eI
(505
[l E]iE
[ZTelle]

-44-



7l

Loading Volumes

(3 30 Slicer Version 3.5 Alpha

-

Load

Select the module Data from the

Modules Meny.

Lavsiniap £l

»

—| [ 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

=, 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

46-



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
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Part 2. Loading and
visualizing segmented
structures overlaid on
grayscale images
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Label map

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

Each pixel is assigned 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.
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File Edit View Window Help Feedback
4
3

Loading a label map

Image Origin: | Centered —

Image Orientatiq From File —

Label Map Single File

Come back to the module

—

Volumes and click on

=
~Em

— : 5pgranar

-

| 1 -
@ None ) : spgrndr -] :

-‘1.12115-814 (&= ]]

Select Volume File

= Manipulate Slice View

EEIOEEERE e

“* Manipulate 30 View

P8
L
R
A

[E2I=]
A 13
[e]EE
[T lfe]

L
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Loading a label map

3 3D slicer Version 3.5 A I2 open ¥olume File
File Edit View Wind _ 4 - o -
IE Iﬂ [ Q-G 4| Mame =~ Size M
WodJks D " d Setti . all.nkhdr 1kKB A0B/T 50
g g d_DC“mE" # and aetings 2l altawge  203KB  0B/0EA7 16:20:50
ra - Hmrs spgr.nhdr 1KB 080607 155630
- 3DSlice I3 1386 sparraw.gz 6517 KB 08/06/07 15:58:30
d 1 Intel
1) MinGiw
¥ Help & Acknowledg: Ijﬂ MS0Cache
* Load [ mays
(£ sekect Volume Fil ) Program Files
|Z) RECYCLER
Volume Hame % B ) slicer_data
mage Origin: | Cente B ) ShicerdvisualizationD atazet
Image Orientatid From 'ﬁ dicam
1) models
Laksl Map Sir
e |nformation .
v'-'\d\'\'
¥ Display ﬂ_l LI
File name; all.nhdr
~ Infn
Browse to find the 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 Centéred ”

Check the Label Map box and click
on Apply

] R S L R [ |
oo

[=
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

(] [F]] e e 1| (7] (0] (=] @ oo B (28] (] (2] (@) [ [] (] (] e (] £ 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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(] [E] | motns w1 | [4] [v] [=] [i8] &[] [2] (] (6] [ [ (=] [7] [ ] P4 [of

Foreground Viewer

Left click the drop-
down menu to the right
of the F icon and select
the labelmap all

nnnnn

Visualizing Multiple Volumes

=11 |

3 = El = 1= — o] =
" | | E — = o — 2] =
== LT Ol=]=] ) 3 e
Label Viewer . ,

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

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

Vi ews labelmap all (Foreground) and the
spgr volume (Background).

@ = —: g 8 =

:|vn I = — % —
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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
‘‘‘‘‘
() Select Volume File
“alume Mame: ;|00 .cem
ggggggggggg L | Centered —1
Imz
Act I - k -
- HHNKS IcCon
- Is clicked
= E tl — - == E — :. —
= Hore — [ e — s E] =
@[] ol [ 1T |

“ Manipulate Slice Yiews

Visibility [~ Icon to
display the slices In
the 3D Viewer
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I3 30 slicer version 3.5 Alpha

Visualizing Multiple Volumes

=l|lx
File Edit UYiew ‘Window Help Feedback
o v | [ ][] B [ (4] 8] @] &[] [ [1] B &6 LA
'{9 Slicer

¥ Help & Acknovledgement
“ Load

_1Select Volume File

Wolume Name: (001 dem

Image ONigin: | Certersd  —1

Image Orientatic [se b
Lakel Map Single File

Apply

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 = . = = =
o T [ T—— ) T || | T || T
(@] ][] L] [EEE =[]l L1 ==l . [z
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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.
-62-
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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.

e 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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Loading a 3D mode/

3 3D Slicer Version 3.5 Alpha

:@ IDSlicer

H _Z@ g SEE e ok
None —_ : ------- o) : @ None o) : spgrndr —_ :
@)=+ ]] L] [o O] L1 [o

Click on Add 3D model or a model directory

E 2 } =T
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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
BIE]| e v = DIEE - BB A E (6] € E E O @ F o (e
@ 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_|'

X

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

Click on OK.
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Loading a 3D mode/

— =1l
File Edit UYiew ‘Window Help Feedback

I3 30 slicer version 3.5 Alpha

Meciks: | H pock ks — EE saich ot @ 3{ *

‘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 iz

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

MEEE
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-
=
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s
)
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-
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2 ¢ e
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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

E

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 ch ange 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/

color to white

P T

* Manipulate Slice Views

A1l

“ Manipulate 30 View

e |
S F (3|0

12
€]

=[8]x]
Sel he model Brain N han -
elect the model Brain.vtk and cha ge ItS
= ;
Model Display >
Select Model orgfErarchy. Brain vtk = >
-
Selected ]
Wisibility
Soalar isikilty [ Set dctive Scalar: —
Scalar Color Map Select: =
-
Clipping
Slice Intersections Visile &
Backiace Culing -+
Opacity 10
Set Color... = — —
Wterisl Properties x £ 2l al == g sattal al == g comial al ==
‘ Nowe Ptk == al sparakdr == al Sparakdr =1 =
Ambient: | ul — = =]
I - 19219 @=1=]l 525 @[] 25731
Diffuse: I
Specular: ‘ |

-73-



Visualizing a 3D mode/

I3 30 slicer version 3.5 Alpha ===l
File Edit UYiew ‘Window Help Feedback
w | [ P][E][E E [a] (2] (2] D] [ i
@ DSlicer
=
L]
Backiace Culing >
Opacity 10
[ 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
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Manipulating a 3D mode/

2 3D Slicer Yersion 3.5 Alpha 0] x|
File Edit Wew Window Help Feedback

i i [

w4 D][= ]
@ iDSlicer "

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

Opacity 10

| | g ) T “RE em S [B] ow el - ) =
Jsa Colar... @ Howe — : Sparabdr == allakar == Sparakd = alakar |2 sparandt — [
Material Properties x @|[=][=]l | [Fa0.a89 &|=][=]l 11 [zs2s @|[=][=]l 11 [2-3438
ambiert. L] [ .
Diffuse I _|_||1? =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

mowke | ook =[] f—
.
;

@ 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 on the A
letter to display
the standard
Anterior View.

Backface Culling

L

4

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

—_— e

= Manipulate Slice Wi




Manipulating a 3D mode/

B 1]

wee =[] [=] (] & ] (4] @] [ &[] [« 7] B (] i
@::Shcer

B

The model starts
spinning inside
the Viewer Panel.

Clipping

Slhice Intersections Visible

Backface Culling

Cpacity 10

-
-
omal — allandr —

=k B

| axll — : allaver =y = @ Sayttal == allar == ﬁ. =
J Set Color Howe — 5 gk — |5 1 |5 [E] 1 — S e — 5 Spgrakar — 5
B [-20.463 @) @

allaker A i
Materisl Properties |v ” ag | ‘ 11 |—2Q.25

x
Ambiert [ il
Diffuse: I Tfron

[=][= ]l L [-z3438

“ Manipulste Slice Views

LB EE 1

“ Manipulste 30 View

&

al L
R
I A

F

[

[B]

2]
(=T
[e]SE
I
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Manipulating a 3D mode/

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

Click on the Slice

Visibility |~

Icon to

display the slices In

the 3D Viewer

Click on the |¢&

Icon

to link the 3 slices

together

pulate 3l

* -
B2l |
[S1EE | =
[e[=]E
HIDD

ik o

=l %]

BEE R

%|EE]

BBl

L

L

[@]
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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
LApRInG
Slice Intersections “isihble
Backiare Culing 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

f @\ 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
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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

Dalta

|
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 — :
x @ 30 453 @[ ][] 25 @|[#][=]f 11 0 46575
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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 =5 —7

rory (A1) SRISETEE] (0 |o7ees 19 e —
th e I Ocatl on Wh ere th e scene W| I I () slicer_datarSlicer3visuslizationDatasetinrrd

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

be SaVEd I:IC:IsIiu:er_dataJEIicer3‘-.-’isualizatinnDatasetnmdels

DC:IsIiu:er_dataJEIicer3‘-.-’isualizatinnDatasetnmdels

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

L Led L

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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Crealing Scene Snapshots

2 3D Slicer ¥ersion 3.5 Alpha &) =|
File Edit Wew Window Help Feedback

wee [ ][] B [to] 2] (] [®] % i

@ iDSlicer

4
Choose a 3D view of the
scene and click on the
capture snapshot icon

J ‘
x =

al

-

Model Display ry
— — -
Select Model ar Hierarchy: Birain ik E skl — : allakdr == £ agttal == allair == g coroal — : allakdr ==
How — = spgrakdr oy = Howe u—y = sparakdr — Noke == spgrakdr ==
Selected
See KEIE 1 [Fauae9 &= ][] [s2s [ ES | [Fs5.508
Wisibility

Sealst visihilty [ Set Active Silfar:
=

* Manipulate Slice Yiews
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Crealing Scene Snapshots

2 3D Slicer ¥ersion 3.5 Alpha &) =|
File Edit Wew Window Help Feedback

wee [ ][] B [to] 2] (] [®] % i

@ 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 Snapshoz‘s

wwr =[] ] [=] [ B (=] 4] @] (@] [ [ [ 2] B (E) LIgE
.{L} 3DSlicer

Select a Superior view of '
the dataset, and click on

the capture snapshot icon

Model Display

Select Model or Hierarchy:

Skin wik

Selected

igihility

Sealar Vishkiity [ et Acti

* Manipulste Slice Yiews

e p | [EE 2]
i =
a3 R
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Crealing Scene Snapshots

& =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

EEANBEEEE s (g

* Manipulste 30 View
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Creating Scene Snapshols

[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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Creating Scene Snapshols

IS save Scene and Unsaved Data

- Save Scene & Data Options

x|

X

Change Destination for 21l Selected: | ] ¢ islicer_datar

Mode Mame Mode Tppe Mode Status File Format File M ame

[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| |

Yentricles vtk | Model Mot b odified |F‘DI\; Data [ wik) ﬂ Wentncles. vtk |I:IC:J’SIic:Er_data.fSIiu:erSVisualizatiu:unDataset.l‘mu:udelsl ;
al - onll

|Save Selected | |Cancel | -

Click on Yes to save the scene
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Saving Dala

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

The elements of the previous
disappear from the Viewer.

scene
[ -

| =[E]

- :E

EEIDBEEESR EE L

G

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

Saving Dala

Al
| =

CIDEID
| B




Select File>Load Scene
from the main menu
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Loading a Scene
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Overview

Loading and visualizing multiple volumes

L ¥ simultaneousl Y

1 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 -

Exploring liver
segments using
3DSlicer

Sonia Pujol, PhD - Kitt Shaffer, MD, PhD

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

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.

National Alliance for Medical Image Computing
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Middle
hepatic vein

30D models of the liver

Left portal

vein
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30D models of the liver

~ Segment VIII Segment IVa
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Segment VI TS Segment |

Segment VI Segment Il

Segment IVb
Segment V ~ | e
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30D models of the liver

f Segment | !
Segment Il Segment Vi

Segment Il

l .
Segment I\Vb IVC Segment VI

\l _ﬂf}/____/____;
Segment V
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File Edit View Window Help Feedbac|

Select File 2 Load Scene from the main menu

Load the scene Scene-Liver.mrml located in the
directory C:/Slicer_data/LiverData
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Liver Segments Scene
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3D Exploration of Liver Segments

Example:

What organ abuts the
left-most margin of
segment Il in Patient 17
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3D Exploration of Liver Segments
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3D Exploration of Liver Segments

Select the model Liver _Segment I

Turn on/off the visibility of Segment Il
to identify its location.
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3D Exploration of Liver Segments
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File Edit Wew Window Help Feedback

Moanks: ook — 4] ] —— & i i
:@ 3DSlicer —— c
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3D Exploration of Liver Segments

2 3D Slicer Yersion 3.5 Alpha
File Edt Wew Window Help Feedback
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3D Exploration of Liver Segments

2 3D Slicer Yersion 3.5 Alpha
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3D Exploration of Liver Segments
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File Edit Wew Window Help Feedback

@ E Mok Mock _ E E :-:\: 1 moxd
9 3DSlicer .||

Segment VI

‘‘‘‘‘

I@IIIIIIIII g El ¢ &

e 1 [17 "“\ .-
/{/‘I‘T,‘ ‘Y j

e Segment VI

iverSegmenl t_IYa
iverSegment_I'vb ]

= |
Question 2:
Which segments surround the upper 2t
portion of the IVC in Patient 17? AL
Answer 2:

Segment I, IVa, VII, VI | |

:‘ — E — :‘ =
: '''''''' — — : |||||||| —
=] L1 |

115-



3D Exploration of Liver Se gment z‘s

2 3p Slicer Version 3.5 Alpha
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iInvading locally from the
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Segment V]

EEEEEEEEEEEEEEEEEEEE

‘‘‘‘‘

Question 3:

Which segment would most likely be affected by ;& -

8888888

an aggressive tumor invading locally from the
right adrenal gland ?

Answer 3:

Segment VII
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3D Exploration of Liver Segments

~ Question 4:

What vessel separates
Segment 1VVb and
Segment V?
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2 3D Slicer ¥ersion 3.5 Alpha

I— LiverSegment_l|
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Q_u'estion 4:

What vessel separates Segment [Vb and Segment V? R§

Answer 4.

The right hepatic vein

Right Hepatic Vein

Right hepatic
vein
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3D Exploration of Liver Segments

g Question 5:
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3D Exploration of Liver Segments
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3D Exploration of Liver Segments

,-I i
A
Question 6:
_E W= Which portal vein is

SSRSEH |argest in patient 1,
* and what segments
does it supply?
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3D Exp/ora tion of L [ver Segments

vein il ) ' '
| Segment VII
Segment VI o
; | :' S R e
Question 6: m
Which portal vein is largest in patient 1, and . PN
what segments does it supply?

Answer 6:

The Right portal vein, supplying Segments
V, VI, VII and VI
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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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