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Partl: Introduction to data loading and 3D
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An introduction to 3D
Visualization
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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 of the brain.
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Slicer3

« Anend-userapplication for
Image analysis

« An open-source environment
for software development

« A software platform that is both
easy to use for clinical
researchers and easy to extend
for programmers

Sonia Pujol, PhD — Kitt Shaffer, MD, PhD
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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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Launch Slicer3

= 3D slicerVersion 3.6RC3 —BX

s | e MEIE Bl B @D 4] 8 6] G

o 1[0

Select Start - Programs >
Slicer33.6.2010-10-22 > 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.
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Slicer Welcome
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y —— vvelco e icervveicome moauie IS the
.
3D Sliceris a free open saurce saftware plstfarm for medical image processing and 30 visualt
contains some basic information and useful links to get vou started using Slicer. Please see our v
documartation on our wiki for more information: bitp: MAwwewy slicer orglsicerWikiinds s phpDocur n

3D Sliceris distributed under & BSD-style license; for details about the cortribution and softwal
http: heraer slicer oraleci-bindicense/SlicerLicenseForm pl. The softwars has been desianed fol
kisan reviswed or spproved by the Fond snd Drug Scministrstion, o by ary other agsncy

This module gives an overview of the
GUI of Slicer3, and data loading &

ey saving functionalities.
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The Graphical User F||e |\/|enu

Interface (GUI) of I ~T———— ( Menu Toolbar

Slicer3.6 integrates 8 Erz ————ee e

main components: -

the File Menu o

the Menu Toolbar MOdUIe GUI 3DViewer
el el

*the Module GUI L SRS = — .m . .m B

Panel Mpireecsr sl icar oraseqi-bin L“:) :“_ = — e rieon
wi i Slice Controller

-the 3D Viewer - M::j:j‘:“j:; '

the Slice Viewer

_ N = Sllce Viewer

*the Slice Controller —

-the 3D View \ 3DVi > i

Controller 1S Progress and Ewrhrvqr Log

Controller
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Part 1. Loading
and visualizing
multiple volumes
simultaneously

© 2010, ARR -1(-


http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

B e Loading Volumes
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Select File> Add Volume
from the File menu.
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Hint to open any information panel below, click on its grey tille bar
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Darit show this modle an starup.
¥ Overview
~ Basic & Extended Modules

'~ Loading Scenes & Dsta

* Manipulate Slice Yiews
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* Manipulate 30 Wissw

None RAS: (<134 7,186.3,0.0),


http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

3DSlicer

I3 3D Slicer Yersion 3.6.2

File Edit ‘“iew ‘Window Help Feedback
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3DSlicer
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3DSlicer \

version 3.6
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I
D Sliceris a fres apen source software |
processing and 30 visualization of image da;
infarmation and useul nks to get you starte,
welsite bt ffwvww sicer.ore and the docu
information: bt i slicer orislicenAik
3D Sliceris distributed under a BSD-style |
cortribution and software cense agreemer)
bt o sliver orcioai-bind icense/Sicen!
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approved by the Food and Drug Administrati
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~ Basic & Extended Modules
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* Manipulate Slice Yiews
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\2) Documents and Settings
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() found 000
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) 386

() IDEA_Disk_VB174
1) Intel

() LiverData
(23 SlicervisualizationDataset
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(=3 Temp

Loading Volumes
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=] ¥ - DICOM Information
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Path: [c /Slicer_oata
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Browse to CAD

Igriore File Orientation
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Label Map Single File

Apply | | Cancel

Browse to Slicer3VisualizationDatasef directory located

IN

C./SlicerData_ RSNA2010/Slicer3VisualizationDataset
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Loading Volumes
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Loading Volumes
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Slicer displays the Dicom header information of the
Images. Browse through the Dicom information panel to
display the dimension of the images. -
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Loading Volumes
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& o Loading Volumes

O 3D Slicer Version 3.6 RC3
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3DSlicer

Loading Volumes
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analysis and 3D visualization
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= 30 Slicer Version 3.6 RC3
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appears Iin the interface.
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Loading Volumes
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&~ Loadling Volumes
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Loading Volumes
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@ 3DSlicer
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£ o Exploring the dala

The axial slices of

L] o] (=] [ [ (B [ (A (] (B [l [ (] (2] =] ] - F - [

T[] o = e
the spgr volume = E—
appear inthe 3D -
ViIewer.
Windoe Levsl nua 140 ﬂ_ﬂ Ll s e
gl G Click on the icon sllces fit
k | to window -E- to adjust
_ — the dimensions of the
IZI =

Image to the size of the
m\window.
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& Exploring the dala

To simultaneously view the dicom
and the spgr volumes, left click on
the drop-down menu to the right O
the Foreground icon and select

the image 001.dcm

Updake Histogram Inkeractively

[0, =93] % [0 1]
Ma i

- F - [

ey
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& Exploring the dala

Click on the Background ™ icon orthe "~
Foreground ™ jcon to display the spgr or = E
the DICOM volumes in the Viewer |

TS tu. .

= Window Lewel

wrindowrLevel pagn

Threshold Pl (u] P =t
i 1
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& Exploring the daz‘a

3D Slicer Version 3.6 RC3
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& Exploring the daz‘a

- J0 Slicer Version 3.6 RC3
Ei Edit Wiew Window Help Feedback
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= i i Conventional layout !
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standard view
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Loading Volumes

Cllck on the icon sllceslflt'

to window |E#{ to adjust
the dimensions of the image
to the size of the window.

] @] [ [ (7 ] = = | (B (2B & F - S
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Select the module Data from the
Modules Menu.
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Loading Volumes

(3%
File Edit View Window Help Feedback

EE v [ = —ANEEF BEEEDEDEE e

' Help 8 Acknowledgemert |
“ Display & Modify Scene
MRML Tree
Scene
Vizw

-~ The two datasets 001.dcm and spgr.nhdr
are loaded In Slicer.

Display MRML ID's

WRML Node Inspector

“ Load & Add Scenes Or Individual Datasets

Load new scene (close currert)
[=] £l & scene (to current)

=] Akl ot or & deta directory
7] [ et scater andttensor vaiumes

“ Manipulate Slice Yiewvs

EEDOEEE

* Manipulate 30 View
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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

segmentationis a binary array called a
label map.
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Loading a label map

5 30 Slicer Version 3.6 RC3
[E] [&]] wo s [ B E] e B8 (@] (2] [B] (9] G 1 [ ] E= [E - ¥ - [of

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

“ Manipulak 30 View
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O
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3D Slicer Version 3.5 Alpha

File  Edit
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View Window Help Feedback
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B ) share
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I WindowsUpdate
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Help & Acknowledgement

Wolume Name: [spgr.nhdr

Image Origin: | Centered —t

Image Qrientatid From Fils —i

Label Map Single File

) dicom
Active Volume ) modeks
nid -
T Display (2 System Volume Information = » —
" 2 Temp e ——
& i tmo = -
1 > ’—I == e ’7
* Info Fiename:  [alnhdr Open
Image Dime Fies of type: [¥olume () =] cancel

Manipulate Slice Vi

L N A | o\ | ABOR
Browse to find the header file all.nhdr of the label map dataset
located in the directory

C./SlicerData_ RSNA2010/Slicer3VisualizationDataset/nrrd
and click on Open



Visualizing a label ma

Fle Edit Wew Window Help Feedback

EIE]| v o o E@E[- En

=12l

¥ Help & Acknowledgemert a

* Load
(0 Select Volume File

Volume Mame:

Image: Origi

Imege Orlertetion: | FromFls —

ﬁ Bliskatiim [ Snoifie

Keepal | Apply Previous Hext

Active Yolume:

om =

“ Display

Lookup Takle:

Grey -

Interpolate

spar —
window Level Editor Presets:

st —
o= 128 [

Set Image Origin to Cente\red

Check the Label Map box and click
on Apply
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Visualizing a label . map

Slicer displays the label

map all in the Label
layer [ =

e B @] (& @) @] [ @ 2 (S [Q)E] &f -

Imaga Crisntion Fram

Labal Map

Click on the
links|¢**|icon.

Iake 30 View

| EEEE
ke = O
ojo)=

spar RAS: [80.5, 28.5, 0.8). By WK: (127, 120, 101}, Lb: Cut of

Frams . Fg: Gutof Frame.
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= ViIsualizing Mu/z‘/p/e Vo/umes
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& Visualizing Multiple Volumes

— h X

30 Slicer Version 3.6 RC3

it Wiew Window Hslp  Fesdback

Label Viewer
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Left click the drop-
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right of the L icon and -
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& Visualizing Multiple Volumes

Select Manipulate
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! Use the slider to fade between the
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3D Slicer Version 3.6 RC3
Fils  Ex i Wi ncler e back
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D 3DSlicer 0
~ Holp & Acknowlsdgament
* Load

L] Sslectvoluma Fils

Wl me Mama-

Select the module Data in
the module menu
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~ Info

“ Manipulate Slics Views
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B 3D Visuallzation

- 30 Slicer Version 3.6 RC3
Fi E Mieew  Windoes  He e ber
[&] [&]| e i L] =) @] [ [ (2] (A (@] (D] [ L] (] (2] (=) (]| (O] (2] B - % -

Halp & Acknowlsdgement
“ Display & Modify Scens
MMMMM re= >

Default Scene Camera

Scene @
QE “~__ The Data module displays the
volumes loaded In the current
Slicer Scene.
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/@ 3D Visualization

i Wiews  Windows Help Fesdback
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icon.
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=
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Visibility 1 icon
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D Visualization

30 Slicer Version 3.6 RC3 —

Position the mouse In
the 3D Viewer, hold
down the left mouse
button and drag to rotate -
the volumes
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_ 3D Visuallzation

30 Slicer Version 3.6 RC3 —
(] [E]] e venmes (] L] (=] [ e (B[] [ [] (D] [l EEE Shilll=
@ 3DSlicer i =

P & Acknowledgement

Slicer displays 2D
anatomical slices In _
the 3D viewer :

Info

“ Manipula Slica Visws

(=] Bl (5] L) ) ]

“ Manipulate 30 Visw

| [ )
et =
[ ] B = 5

spar RAS: (1081, 0.9, Ta.a), Bg lJK: (123, 43, 134), Fg: Suof Frames, Bg: ©utof Frams,
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@3Dslicer

Part 3: Loading and
visualizing 3D models
of the anatomy

Sonia Pujol, PhD — Kitt Shaffer, MD, PhD National Alliance for Medical Image Computing
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30D models

« A 3D modelis a surface

reconstruction of an anatomical
structure.

« The modelis a triangular mesh that

approximates a surface from a 3D
label map.

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

Sonia Pujol, PhD — Kitt Shaffer, MD, PhD National Alliance for Medical Image Computing
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R 3D Visualization

= 40 Slicer Version 3.6 RC3 —

File Edil Wiew Window Hselp Fesdback
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& 3D Visualization

Fila Edi1 Wi Wi ndoeee Halp Fesdback
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m 3DSlicer
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“ Load & Add Scense Or Individual Datasst
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3D Visualization

| 30 Slicer Version 3.6 RC3 ] — = -

Eils  Edit  Wisw MWindow Hslp  Fesdback |
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= Add scalar o #

=1 I~
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~ Manipulate Slice Viows
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Click on Add Directory | '

epar RAS: (10901, 0.9, 72.2), Bg 1JK: {129, 43, 134), Fo: Culof Frame, Bg: Culof Frame,
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= = <imin -0 d / hg 3D mOde/s

(53 cvgwin
[ DECCHECK,

53 del

[ Documents and Settings
() diivers

(25 found. 000

8 taeaom =

[ IDEA_Disk_vB174
3 Intel

(25 MIDEA

[ MS0Cache

() Program Files

(3 RECYCLER

23 Slicer_data

[ ClinicalCase

() LiverData

B ) SlicervisusizationDatsset
(23 dicom

m

=

icer Version 3.6 RC3 — X

HEHBE

- ¥ - =]

=]

=
3 System Valume Information
3 Temp
Uz 1hiz gens 2 tmp
exiating scem (3 visual
Close ix) i () Wave Systems Corp

(2 WINDOWS
e Local Disk (D:]

@ {2 Audio CD [E:)
= 4 4
File: Selsction Options x

. Recurse
=] Fiter: [+

- Manipulats ok | |Cancel

Select the directory Slicer3VisualizationDataset/models
and click on OK
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& Loading 3D moadels

Fila 7' - — - - =
Add Data - |0
= L= =0
Cleat Ertries | Select &l || Select Mane | Label Al Label Mone | Centered All | Certered Mone || FiberBundle Al | FiberBundleMone
- C:/Slicer_data/SlicerVizualizationD atazet/modelz Brai... | Model Brain
E C:/Slicer_data/SlicerdVizualizationD atazet/modelz/Ski.. | Model Skin
0 C:/Shcer_data/SlicerdYizualizationD atazet/modelz Ve, | Model Wentnicles
[ C: #Slicer_data/SlicerdisualizationD atazet/modelz Ves... | Model Wezsels
=
[ (]
[ =

The list of elements present in the models o
directory appears in the Add Data window.

Apply | | Cancel

Click on Apply to load all the 3D models.
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3DSlicer

{5 3D Slicer Yersion 3.6.2

EE| -
@ 3DSlicer

¥ Help & Acknowledgement
“ Display & Modify Scene
MRML Tree

Scene
View
Default Scene Camera
o0
spar
all. nhdr
& Brain vtk
# Skin.vtk
& Ventiicles. vtk
& Vessels.vtk.

Display MRML ID's

MRML Node Inspector

“ Load & Add Scenes Or Individual Datasets
[ L] Losetnew scene (close currert)
Add & scene (to currert)

Add data or a data directory

[2] 8] & scater and tensor volumes

“ Manipulate Slice Views

{11 iy D = e e B T =N | e e 0

File Edit View Window Help Feedback

allavdr

spar

—

—

alaar — 5

s

95

31.408

allabar =i

spar

Slicer loads the 3Ddls mthve 3D V|eWer he
models have been added to the MRML scene. _
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/@ 3DSlicer

uuuuuuuuuuuu

eeeeeee

Click on the panel Hlerarchy &
Display to access the module’s
display components

gr RAS: (-132.9,16.3, 32.3), Fg. Slice g: Slice not shown,
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& Visualizing a

Select the model Skin.vtk

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

\\\\\\\\

sssssssssssssssssssssss

| @ ) [ [ E ] B & 5
X
S

3D model
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File Edit View Window Help Feedback

BE| o [ e SEEE B E 6 0 E 2 E & 1- 0
: N

B soslicer

|
]

uuuuuuuuuuuu x

Change the opacity of th
skin model from 1.0 to 0.5
using the opacity slider:

L]sac ooooo

& Visualizing a 3D mode/

ﬂ Weterial ropetiea x
mbiert: 0

EEILBEEE L

Manipulate 3D View

T EEEE - ®
S
L EERE

spgr RAS: (125.5, 48.3, 30.5), By lK: (76, 95, 145), Fg: Out of Frame, By: Out of Frame,
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& Visualizing a 3D mode/

=

The 3D models of the braiﬁ

and vessels appear through
the skin

Backface Culing
Opacty 10
I [ T1
.| Set Color... =l

* Manipulate Slice Views

Slide 59 0f 173 | “Slicer3” | <&  English (U.S))
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A

@ Visualizing a 3D mode/

3 3D Slicer version 3.6.2 =10 x|

File Edt View Window Help Feedback

BIR]| e e S]] EE] B (A B9 E L E E & ¥ - [0

(B 3DSlicer
4

=
Skin vtk

I—V:ass:als vtk

Model Display

CIENREN

Select Model or Hierarchy. Brain.vik

Selected

Visibilty

Scalar Visibiity (| Set Active Scalar. =

Scalar Color Map Select Labels

iy

Clipping
Slice Intersections Visible

Backface Culing

Opacty 10

.| Set Color... =l

* Manipulate Slice Views

T

“ Manipulste 3D View

Select the model Brain and LG \es
change its color to white L —
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@ 3DSlicer

VVisualizing

=M EEfe B A &H- 1[0l

I3 3D Slicer Version 3.6.2
Fie Edt View Window Help Feedback

B [B]| oo ot

m 3DSlicer
-

Model Display

Select Model or Hierarchy: Vessels vk

Selected
Visibility
Scalar Visibilty || Set Active Scalar:

Scalar Color Map Select

Clipping
Sice Intersections Visible
Backface Culing

Opacity

W |

a 3D mode/

allaiar

st

f
[ | I Set Color.

* Manipulate Slice Views

EEDDEREE BT E

“ Manipulate 3D View

change its color to red

allaar

st

alaar

st
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i
/@ 3DSlicer

|//'S uallizing

Click on the R Ietter
(Right) in the control
window

a 3D mode/

Backface Culing
pacity 10
I L
!I Set Colo
Material Properties x - : i -
Ambient; [ e T ) Hone — 2= st =
Diffuse: | [ ) 3 L1 95 [31.408
Specular T
e (L]
Preview: Presets:
"

* Manipulste Slice Yiews

EEIDEEEE B T E

* Manipulate 3D View

v 0 | EHEER @
~K -
BER/EH e :
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Visualizing
The 3D Viewer
shows the model
from the right side
of the patient

Scalar Visibilty [ | Set Active Scalar: =i
Scalar Color Map Select -
Clipping

Slice Intersections Visible

Backface Culing
Opacity 10
Set Color
Material Properties x
Ambient [ o =

“ Manipulate Slice Views

EEDEEEE 1

“ Manipulate 3D View

v | B
L&

3

&
i =
L EHERIE

ERREEEEDEEEE e

a 3D mode/

Slide 70 of 130 Slicer3”
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Manipulating a 3D mode/

Position the mouse in  cems rr=wens . .. —
the 3D Viewer, hold S
down the left mouse
button and drag to N, et
rotate the model. &
e L b ‘
el . e —
ol ==(oilll®
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Manipulating a 3D model

Hold down the right DnePEnEEm e D
mouse button, and
move the mouse up
and down to zoom out
and In.
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Manipulating a 3D mode/

Clickonthe A . wowesscsossces: =
letter to display . —t
the standard -
Anterior View.

Scalar Visibility Set Active Scalar:

Scalar Color Map Select

Clipping
Slice Intersections Visible

Backface Culling

Opacity
=) ) — =[] —Z2] = e
| setcomr.. @ e 2= —E@E e 2@ — =
Material Properties 1= |v|| H | | 2025 @ [V” || | | 23438
Ambient:

Diffuse:

2 B
EI 3
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Manipulating a 3D mode/

The model starts
spinning inside
the Viewer Panel.

Select Model or Hierarchy: Brain vtk

Selected

Visibility

Scalar Visibility Set Active Scalar: —
Scalar Color Map Select

Clipping

Slice Intersections Visible

Backface Culling

Opacity 10

B [ (B8 (@] [£)] @] (@ G [ [@] (] E= (6]

-2 x|

Set Color

Material Properties %
Ambient [ | 0
Diffuse: | ] 100 =1

= Manipulate Slice Views

EEEOEEEE I

“ Manipulate 3D View

B

alaar

)

[&]

gl

alladr

allaar

sparavdr

CICICIS

atlaiar

spgrabdr

LUK

[=][=]I

|-2025

-2.3438
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Uncheck the Spin +—— soseesoe

option

Model Display
Select Model or Hierarc
Selected

Visibility

Scalar Visibility Set A
Scalar Color Map Select

Clipping

Slice Intersections Visible

Backface Culling

Opacity

Manipulating a 3D mode/

Brain vtk

4
»

_ (&

Set Color

Material Properties

Ambient [ |

Diffuse: |

= Manipulate Slice Views

EIE L& E

“ Manipulate 3D View

B

QEE

Axtal

Nore

allavar
sparadr

-30.469

)

[&]

gl

alladr

allaar

sparavdr

atlaiar —

LUK

spgrabdr —

SI=I=I
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Manipulating a 3D mode/

Click on the Slice

Visibility

Ty T

Icon to

display the slices In
the 3D Viewer

Click on the

to link the 3 slices

together

EEEODEEEE 1T
“ Manipulate 3D Vie v
[ =9 [ (2]
dlel=c)= |
i [=][=] ]

&

Icon

—12 x|
 EREEEEANEIERE B C E S
N
- =] — & = — = ] =
= Nore — spara = Nowe — =
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REE
(3
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Manipulating the images

Use the sliders to slice weesscnzoss ¥ ¥
through the volume in
all three directions

Select Model or Hierarchy. Brain.vik =

_(&x]

Selected
Visibility
Scalar Visibility Set Active Scalar. pu—

Scalar Color Map Select

Clipping
Slice Intersections Visible

Backface Culling

Opacity 1.0 r

I L = e =
J Set Color [=d Nore —

Material Properties

Ambient: [ |

Diffuse: |

alavar = gl allaiar allavar —
— Now spgravdr =i

=
— =

Dy
LU

ore sparardr

| N e
EEC EI=]

sparaidr

“* Manipulate Slice Views

EEE LB EE

Manipulate 3D View



http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

)@ 3DSlicer
N >

Part 4: Lightbox viewer
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{ 3DSlicer
il

Select the option Compare Layout in
the Viewer menu

Model Display

Select Model or Hierarchy:

Selected
Visibility

Scalar Visibility Set Active Scalar:

Scalar Color Map Select:
Clipping

Slice Intersections Visible
Backface Culling

Opacity

X

Visualizing a 3D mode/

I =1 o3|

I
Set Color

Material Properties

Ambient: [ |

Diffuse: |

“* Manipulate Slice Views

(I3 ] =3 = |

“ Manipulate 3D View

sparaidr

LjL

gl

aanar

sparaiar

=
—

cororal allaar

=
Nore spgravdr =i

[=][==]I 0.46575

[= ][ ][]

-8.25
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@ 3DSlicer
v

Set the Number of compare
Viewers to 1 and the number
of lightbox rows and
lightbox columns to 2.

Click on Apply

“~ Manipulaks Slics Views
(= W [ ] ] [ (= (=)
- Manipulaie 20 View

N [E+] B (=] (2]
oA
zpar. L= ez, -0.9), Bg 122, (==}

\/is ua//z/ng a 30D mode/

B8 (] [&] (=] [€] E [(F] [ (] = (= - ¥ - [
1™ e

Compare Viewer Options =
Mumber of com pare viewers: |1|
Lightbox rows in eac h viewer: |2
Lightbox columns in eac h viewer: |2
C | Apply
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& Lightbox viewer

I3 3D Slicer Version 3.6.2

=10l
File Edt view Window Help Feedback
IE‘ Btk uakk — EEE‘ —— |§| _ FS 1
.
s » ; S
@ osiicer V 11 — w:(ru — s
©)]
SEIBCT MOMEN OF FIBFICHY. Vessels vik
Selecter
Vishillty

Scalar Visibitty (] Set Active Scalar:
Scalar Color Map Select

Clipping

slice Inmersections Visile

Backiace Culing
opacty
I
E Set Golor -
Wisterial Properties x & sk — one =]
Amblert 1T P e — st — B
9|

Ditfuse: 100
Specular o

Slicer displays a lightbox view of the
Background dataset.

s

Slide 74 0f 175 | “Slicer3” | &  English (U.5) EEENTE) Y o

-75-


http://na-mic.org/
http://na-mic.org/
http://na-mic.org/
http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

\g 3DSlicer
\ P

Browse through the spgr volume

I3 3D Slicer Version 3.6.2
File Edit Wiew Window Help Feedback

[B] e [

@ 3DSlicer

SEIECT MOUEI OF HIEFAICHY: Vessels vl =
Selected

isiaility

Soslar Visibilty (] Set Active Scalar: —

Scalar Color Map Select =
Clipping

slice Inmersections Visile

Backtace Culing
Opactty 10
| |

E Set Color
Material Properties x
Ambert [ ’ni
T i | T
Specular: ]_‘_I— ,r
R i e
Preview: Presets:

- SAD -

* Manipulate Slice Views

using the lightbox slider

‘

~ | EIE B[] [ (2] (8] [

Lightbox viewer

& § -

aal

Howe

alnar

spar

1]

95 |31.406

=10l

BEEEN

L
CinETn

L
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@ 3DSlicer
X >

Slicer displays 4 adjacent axia

Selected

....... y
Scalar Visibitty (] Set Active Scalar: -
Scalar Color Map Select «
Clipping

slice Inmersections Visile

Backface Culing

Opacty 10
| et color

Weterial Properties x

Ambiert: o
Diffuse: 100

Specular o
Pow [1
Preview: Presets

* Manipulate Slice Views

EEIDEREE e E
“ Manipulate 3D View

‘

~ | EIE ) ] (4 [ (@) (& [ (=) ]

EIENEIENE TR

=]
— ==

1]

LT

95 |31.406

the spgr volume simultaneously
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\g 3DSlicer
\ P

Left click on the Sllce Viewer menu of

File Edt Wiew Window Help Feedback

BIE] e S| EDEIE B [l (4[] (€] Fl 12 [ (2] = (] (S]] BB - 4 - [

@ 3DSlicer

SEIECT MOUEI OF HIEFAICHY: Vessels vl
Selected
isiaility
Soslar Visibilty (] Set Active Scalar: —
Scalar Color Map Select =
Clipping
Slice Intersections Visikle:
Backface Culing
Opacty 10
| et color
Waterial Propertie x

Ambiert: ,07

* Manipulate Slice Views

EEDOEEEE .

“ Manipulate 3D View

G E
1

= =0 —
e — aar -
[@I=]+]I 1T 95 [31408
El

the Compare Layout viewer

Lightbox viewer
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& Lightbox viewer

I3 3D Slicer Version 3.6.2

=10l
File Edt view Window Help Feedback
IE‘ Btk uakk — EEE‘ —— |§| _ FS 1
.
s » ; S
@ osiicer V 11 — w:(ru — s
©)]
SEIBCT MOMEN OF FIBFICHY. Vessels vik
Selecter
Vishillty

Scalar Visibitty (] Set Active Scalar:
Scalar Color Map Select

Clipping

slice Inmersections Visile

Backface Culing
Opaciy
I

E Set Color -

Wisterial Properties x & sk e one =]
Amblert O e — & P — =
Diffuse: T e S|FAL< ]l | 129 o
Specular: ’_‘_I—,r

o LT

Preview: Pressts

- SAD -

* Manipulate Slice Views

Bl E

“ Manipulate 3D View

EEEN e 0y ()]

Select the lightbox view option
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& Lightbox viewer

~=lolx]|
File Edit Wiew Window Help Feedback

BIE] e S| EDEIE B[] [ (2] (8] [ & -

‘

{D S axial allaar
= 205 |lcer | Howe s
o 95 [a1408
SEIECT MOUEI OF HIEFAICHY: Vessels vl =
Selected
visibility
Soslar Visibilty (] Set Active Scalar: —
Scalar Color Map Select =
Clipping
Slice Intersections Visikle:
Backface Culing
Opacty 10
| et color ey
Material Properties: x = falal =1 Hore =
Anmbiert [0 one — ra =5
Diffuse: 100 S|FAL< ]l
Specular: al
Pawver. [
Preview: Presets
* Manipulate Slice Views

Set the configuration of the light
box view to 6x6
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& Lightbox viewer

3 3D Slicer Yersion 3.6.2 o ] 4]

Fie Edt View Window Help Feedback

Ueks: uokk =K —— @

.
N

& F- (ol

m i skl — allaidr — =
| >Slicer o — Ll — 5

(@L<l

SEIECT MOHE OF FIEFareny. Vessela ik =
Selected

Visibilty

Sealar Wisibiity || Set Active Scalar —

Scalar Color Map Sslect =i

Cligging

Shice Intersections Visible

Backface Culing

Opacity 10

| 5=t Color. o=
Material Propettiss X | . . Nore i
Ambient o hoie — spar =
Diffuse: 100 S][+ I 12 |0
Specular: o
Fowver: i

Previewr: Presets:

o SID .

* Manipulats Slice Views

Slicer displays a matrix of 36 adjacent axial slices of {’
the spgr volume. ]
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A

& Lightbox viewe

Select the option Conventional Layout =
In the Viewer menu

da- ¥ - [

5]
Modsl Display >
Select Model or Hisrarchy: Shin ik =
Salacked
Wizibility
Scalar Yisibility St Active Scalar:
Scalar Color Map Select: =
Clipping
Slice Inersections Visible At
Backfacs Culling Fiszg
Cpacity 0.4 T ‘, b
122 [P [F][= ]
_ || = colar...
Mansrial Propsriss =
Ambisni: o
“~ Manipulak Slice Views
= M A E A E E = (=]
“ Manipulake 30 View
S Fer] i1
Qk "=
o
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@3Dslicer

Part 5: Loading and
saving a Scene

Sonia Pujol, PhD — Kitt Shaffer, MD, PhD National Alliance for Medical Image Computing
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A

P b 3DSlicer
Iﬁi‘ 3DSlicer
B4

Modsl Display

Click on File and
Select Save

Spaciny 0.4
_ || == colar...

Massrial Properiss

Ambient

“~ mManipulak Slice Views

(=] b [ ] ] ] B

- Manipulsie 30 View

=7

=
L}

M x Kl

4k

]

Saving Data
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Saving Data

The list of elements currently

. . p and Unsaved Data b
Oade |nto S ICGI‘S appears x
L]
Changs Destination for All Sslecied: | |7 r cac obirniB 1 ussreizwa llaced 5. . B-RC 3201 0H0B-04H i nus-x85_54
FEEE TIEE)
Select | Mode Mame Hode Type Hode Status File Format File HName Data Directory I
{Scene Des.. {SCENE) Modified Slicerscenel [ ¥epaceibirniE i usarsiswallaced Slicar_tutorials/ 5licars-5.6-RC 22010
ool Volume HNot Modified IPick format for saving j 001 .decm [ ¥epaceibirnigiusarsiswallaced Slicar_tuiorials/SlicarDad Slicarsvis
spgr.nhdr Yolume Hot Modified MRRO (.nhdr) spgr.nhdr [ F¥epacedbirndE1/ussrsfowallace Slicer_tutorialeSlicerData/ Slicerdvis
all.nhdr Yolume Mot Modified INHHD i.nhdr) | all.nhdr [ ¥epaceibirnigiusarsiswallaced Slicar_tuiorials/SlicarDad Slicarsvis
Vessels.vik Model Mot Modified Foly Daa (.vik) - Vessels.vitk [ ¥epaceibirnigiusarsiswallaced Slicar_tuiorials/SlicarDad Slicarsvis
Yentricles.vtk | Model Mot Modified Foly Dawa (.vik) = Ventricles.vik [ ¥epaceibirnigiusarsiswallaced Slicar_tuiorials/SlicarDad Slicarsvis
Skin.vtk Model Mot Modified Foly Daa (.vik) - Skin.vik [ ¥epacerbirni fusarsicwa lace/Slicer_tutorialesSlicerDaty SlicermVis |
Brain.vtk Model Hot Modified Foly Daa (.vik) = Brain.vtk [ ¥epaceibirniEt/usarsizwallace Slicer_tutorials/SlicerDatad SliceraVie |
H ] =
Save Salacied Cancel

Make sure only the first check box Is selected

© 2010, ARR -85-


http://na-mic.org/
http://na-mic.org/
http://na-mic.org/
http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

@ 3DSlicer

Selected and browse to the location

Saving Data

Click on Change Destination for All

b
. =
Wh ere th e Scen e WI I I be Saved lecied: fspacedbirndB fusarsiowa llaced 5. .. B-RC 3204 0-05-04-linus-x25 9
Select | Hode Hame | Node Type [ Node Status [ File Format _______THle Hame | Data Directory 2
{Scene Des... | {SCEME) Modified Slicerscenel [ ¥epaceibirniEliusarsizwallacedSlicer_tutrials/ Slicars-5.6-RC 22010
oo1 Volume Not Modified lm 001 .dcm [ ¥spaceibirni/usarsiswallaceySlicer_tnorials/SlicarDawndSliceravis
spgr.nhdr Yolume Hot Modified MRRO (.nhdr) spgr.nhdr [ F¥epacedbirndE1/ussrsfowallace Slicer_tutorialeSlicerData/ Slicerdvis
all.nhdr Yolume Mot Modified MRRD{.nhdr) | all.nhdr [ ¥epaceibirnigiusarsiswallaced Slicar_tuiorials/SlicarDad Slicarsvis
Vessels.vik Model Mot Modified Foly Daa (.vik) - Vessels.vitk [ ¥epaceibirnigiusarsiswallaced Slicar_tuiorials/SlicarDad Slicarsvis
Yentricles.vtk | Model Mot Modified Foly Dawa (.vik) = Ventricles.vik [ ¥epaceibirnigiusarsiswallaced Slicar_tuiorials/SlicarDad Slicarsvis
Skin.vtk Model Mot Modified Foly Daa (.vik) - Skin.vik [ ¥epacerbirni fusarsicwa lace/Slicer_tutorialesSlicerDaty SlicermVis |
Brain.vtk Model Hot Modified Foly Daa (.vik) = Brain.vtk [ ¥epaceibirniEt/usarsizwallace Slicer_tutorials/SlicerDatad SliceraVie |
B I =
Save Salacied Cancel

© 2010, ARR _86-


http://na-mic.org/
http://na-mic.org/
http://na-mic.org/
http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

A

& Saving Data

IEE Select Directory =10 x|
v OG- |
[ Windows Media Connect 2 :I
() Windows Media Player
[ Windowes MT
|3 WindowsU pdate

[ werox
|) RECYCLER

Browse to the directory
where you would like to
Save your Scene an I3 SlicerVisulizationD ataset
CII Ck OK giy&:n;m\folumelnfmmatinn

I tmp
() wisuals i
[ Wave Systems Corp

[ WINDOWS
e Local Digk [D:)

b Audio CD (E:]

[ [

0.’ Cancel
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T
@ 3DSlicer

change it to Slicer3DScene

&
'ié"ﬂ

Saving Dala

Double click on the file name SlicerScene1 and

=
x

Change Destination far &1l Selected: |:| CiSlicer_dstar

Mode Mame
[Scene Desc..
oo

spar

all. b
Brair.wik.
Skin.wtk

Wentricles, vtk

MNode Type
[SCEME]
Yolure
Wolurne
Yalume
todel
Model
todel

Mode Status
Modified

Mot Modified
Mot Modified
Mot Modified

Mat Maodified
Mat Modified
Mat b odified

lﬁ ShcEcenel
IF‘iu:k farmat for saving ﬂ 007, dem
|NHHD { .nhdr) j zpar.nhdr
[NRRD (.nhir) | all.nhdr

[Poty Data otk ~| | Brainvik
[Paly Data (.vtk) | | Skinvik
|F‘0Iy Diata (i) ﬂ Wantricles, vtk

Save Selected Cancel

D ata Directary

[ sSlicer_dsta/

I:IC:.lEIiu:er_data.l’SIicer3Visualizatiu:unDataset.l’dicu:um
|:|C:.lEIicer_data.l’SIicerSVisuaIizatiu:unDataset.l'nrrd
DC:.lSIicer_data.fSIicerSVisualizatiunDatasetmrrd

DC:JSIiu:er_dataJ’SIiu:er3\-’isualizatiu:unDatasetJ‘rnDdels

DC:JSIiu:er_dataJ’SIiu:er3\-’isualizatiu:unDatasetJ‘rnDdels

[:IC:.ISIicer_da’[aEIicer3Vi3ualizati0nDataset.l‘rnudels

- o
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A

& Saving Data

Click on Save Selected r 5

Save Scene & Data Options »

. Change Destination for All Selected: | 7] CSlicer_data/
AN

Mode M arne Mode Statuz File M arne Data Directary

[Scene Desc... | [SCEME] Modified [rarmC Cenemty =] Slicer3DScene - Slicer_dataf

0o Yalume Mat Modified |F‘ic:k format for zaving ﬂ 001, decm [ Slicer_datasSlicer3visuslizationDatasetidicom

o Wolume Mot Modified |NRRD [ .nhcdr) ﬂ zpgr.nhdr [ slicer_data/Slicer3visuslizationDatasstnre

all.nhdr Wolume Mot Modified | [NRRD ( nhcr) | all.nhdr [k Slicer_datasSlicer3visuslizationDatasetnred

Brain. vtk M odel Mat Modified |F‘|:|Iy Data (k) ﬂ Brair. vtk [ Slicer_dataiSlicer3visuslizationDatasetimodels

Skin. vtk hodel Mot Modified IF‘u:uI\)f Data (k] ﬂ Skin.wtk. [ Slicer_dataiSlicer3visuslizationDatasetimodels | |
Ventricles. vtk | Model Mat Modified |F'|:|I'f Data (k) ﬂ Wentricles, vtk [ slicer_data/Slicer3visusizationDatasstimodels

& . _*lJ
Zave Selected Cancel
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@~ Creating Scene Snapshots

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

s 1L e

. T [ ——

= [ [+][+]
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& __ Creating Scene Snapshots

Fila Edit  Miew Window Help Fesdback

[E] [E&]] e e < =] [ e B (3] (4] 2] (S [ da- ¥ I

“-‘ 3DSlicer
Mods| Dizplay *x
Salect Model or Hisrar: hy: Skin ik =
Salacied
Wizibility
Scalar Visibility St Active Scalar:
Scalar Color Map Ssiect Labete = = Scene Snanshot Hame > i
= 1 — [
Clipping Typea nams your snapshot
Slice |nersections Yisible Snapeho Mams [MyScenetnapehor
Backfacs Culling 5
oK Cancal =
Opacity o4 I

Enter the Snapshot name
MySceneSnapshot1 and
click on OK

spgr.nhdr RAaS: (S22, 0.9, 24.2), Bg LK (129, 217, 128), Fg: 0.0 Bg: 2.0
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&~ Creating Scene Snapshols

File Edt View Window Help Feedback

e e S [D]E]E e B (0[] (2] (0] & [ [ (2] B @) &- ¥ -

Selected

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

capture snapshot icon

S F
Diffuse: | Lo
Specular: [T |0
Power [ | i
PPPP W Presets:
- A -
uuuuuuu late Slice Views
EELBRE 1]
* Manipulate 3 View
& g
.
| EEIRH
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@~ Creating Scene Snapshots

3 3D Slicer version 3.6.2 (ol x|

File Edt View Window Help Feedback

v <[] EIE e B ] 1A 3] (9] G ) [ (2] B @] & § - o

“‘ iDSlicer
SelECt MOtel Of Hierarchy: Vessels ik iz 2
Selected

Enter the name
MySceneSnapshot2
and click on OK gt eSS

Diffuse: | Lo J (Ll |
Specular: [T |0

Poywer [T It

Preview: Presets:

R I I‘ I d
* Manipulate Slice Views

EEODEEER T

* Manipulate 3D View

——

TS GOy I S 7
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& Crealting Scene Snapshofs

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

SZawe Soane & Oata Opdions

e (PE
eSS

et T v —Triste Typs | o Statim | Pl Format | T o L R
{Scene Des... {SCEHNE) Modifi€ S|iceriDScene Slicer3DScene..minml [ ¥epmceibirnd
ool Yolume Hot Modified Fick farmat for saving - 001 .dcm [ ¥spacerbirnd
spgr.nhdr Volume Mot Modified MRRDO {.nhdr) - spgr.nhdr [Z ¥space'birns
all.nhdr Volume Mot Modified MRRD (.nhdr) - all.nhdr [ ¥spacedbirnd
Vessels. vik Model Mot Modified Foly Data (.vik) Vessels.vik [ ¥=pacsrbirns
Ventricles.vtk | Model Hot Modified Faly Data {.vik) Ventricles vtk [ ¥epacaedbirnd
Skin.vik KModel Hot Modified Paly Catl (k) Skin.wik [ ¥spmce'birnd

Brain.vtk Model Mot Modified Foly Cata (wik) Brain.vik [C¥epace'birns —f
I I =

Sawve Sslecied Cancel
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@ 3DSlicer

Click Yes to
overwrite the file

Crealing Scene Snapshots

il |

*

Change Destination for All Selected: | (7] CrSlicer_datad

with a new file that
contains the scene e

snapshots |
| [

I2 3D Slicer ¥ersion 3.6.2 1.0

File C:fSlicer _datarSlicer3DScene . miml exizsts. Do you want to

Mo

[ata Directony

s data
Hatarzlicer 3VisualizationDatazetfdicom
datarslicer 3VisualizationDatazetinrrd

datar=licer 3visualizationDatazetirrd

HatarSlicer3visualizationDatasetimodels

Mot Modified | |Paly Data (vtk) | | Skinwik

ﬂ Wentricles. vtk

Skirwik todel

NotModified | [Paly Data ¢ vt)

Wentriclez. vtk | Model

Zave Selected

Cancel

[:IC:J’SIiu:er_dataJ’SIiu:erSVisualizatiu:unDataset.l‘rnu:udels

[:IC:J’SIiu:er_dataJ’SIiu:erSVisualizatiu:unDataset.l‘rnu:udels

: o
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A

/@ 3DSlicer

L

Saving Data

3 3D Slicer version 3.6.2
File Edt View Window Help Feedback

3DSlicer

setect Mgl of Ferarcry: Vessels vik iz

Selected

et Active Scalar =i

Visibilty

Scalar Visibilty

the main menu and click on

Material Properties

Ambient: lo
Diffuse: | 100

Specular: |0
Power [ | |1

Preview: Presets:
* Manipulate Slice Views

EEODEEER 7

* Manipulate 3D View

& ¥ - (o]

30 Sli

Ans you 2uns wou wEnt o cloes the acans?

>

+4
cer Version 3.6 RG3 1.0

Dk Cancel

=lolx]

—
i =2
ot 2

139 [s8a37 |[@[[2 ][] _|__T_':]' & [o @L“ N
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{ 3DSlicer
il

The elements of the previous scene
disappear from the Viewer.

chfacs

“~ Manipulais

P
Al L

R
.

spgr.nhdr RAS

Eil=  Ed
[rmpre
m 3DSlicer
= g
flodel Display

ulling

St Color
Matrial Fropsnise =
Ambie =}

“ Manipulaks Slice Views

E E 3 = E E E (= (=)

=Rt e

[E+] ] [ [2] ) 4o
=
[rets] (=] (=] [

(94.5, 0.9, -1

7.2y Bg LIK: {129, 258, 124), Fo: Culof Frame, Bg: ©ulof Frame,

Saving Data

i1 Wiew Window Hslp Fesdback

|
7z

L]
0.4
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Eils  Edil  Yisw Window Hslp Fesdback

— — ERRICS
9 3DSlicer

I_I
#

Select File>Load Scene
from the main menu

Slice Imsrsscions Visible

Backfacs Culling

Cpacity 0.4

Eed Color
Masrial Propsriss
A mbiant.

“ Manipulake Slice Viows

(=2 fawg [ ] B ]

“ mManipulake 30 Visw

e | e

L

spgronhdr RAS: (945, 0.0, -117.2), Bg JK: (129, 258, 124), Fg: Culof Frame, Bg: Culof Frame,
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3DSlicer

Browse to find the file

Slicer3DScene.mrml and click

on Open

I g ey
|Z3) RECYCLER
1) Slicer_data
|5 ClinicalCase
|3 LiverData
B ) SlicertisualizationD ataset
1) dicom
1 models
1) nred
(3 System Yolume Infarmation
1) Temp
(=3 tmp
1) wisualf
| Wave Systems Carp
(3 WINDDWS
e Laocal Disk (D]
L o ©O [E )

0 & A

[

|5 ClinicalCase
| LiverData

Saving Data

X
B

Modified time
11426410 21:25:36
117261101 5:01:57

.miml

File: name: ISI\cer3DScene.mrml

Files of type: IScenes Cmrml zml xcat)
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@ 3DSlicer
il

Slicer loads the elements
Slicer3DScene.mrml

I3 3D Slicer Version 3.6.2

Loading a Scene

File Edt View Window Help Feedback

e [

E DSlicer

SEIECt Mdel O Hierarchy.

Brain vik =
Selected
Visibility
—
Clipping
Slice Intersections Visible
Backface Culing =
Opacity 10
f |
J Set Color,
Material Properties x
Ambiert: [ ,0—
Diffuse: [ mH] W
Specular. | |n—
Powver. [ (-

/from the

=1olx|
=M EE|- B R A S &- F- [0
= T S E] ow  EB] aw pc
o 2 o — 2 e — 2@ o = —
@|[*][=]l 11 139 [s8437  [@[# ][]

—u

scene

Slide 99 0f 175 | “Slicer3” | <&  English (U.S)
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e~ Loading a Scene

Left-click on the restore
snapshot icon.

Select MySceneSnapshot1
and click on restore
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o
@ 3DSlicer

:9 3DSlicer

SIECt MOGE! OF Hisrarchy Brain vik
Selected

Visiiity

Scalar Visibilty || Set Active Scalar.

Scalar Color Map Select. Labels

Clipping
Slice Intersections Visible
Backface Cullng =

Opacity

Slicer restores the
scene snapshot
MySceneSnapshot1

“ Manipulate 3D View
r
R T -
L R

Loading a Scene

=lolx|

—F)
—Z@
1

=]l

[ Te

Slide 100 of 175 | “Slicer3” | ¥  English (US)

EEER e o oV
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Conclusion

3D visualization of
anatomical surface
reconstructions

3D Interaction with
volumes and models

Open-source platform
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Part2. Exploring
liver segments in
3D

Sonia Pujol, PhD - Kitt Shaffer, MD, PhD

3D Slicer Course for Radiologists, November 29, 2010
RSNA 2010 © 2010, ARR

. e~ &


http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

Anatomy of the liver

Right Right Left Left
posterior anterior medial lateral
section section section section

Right hepatic vein

Umbilical vein
(remnant)

Hepatic duct
Inferior vena cava

Cystic
duct

Hepatic artery
Portal vein

Gall bladder Bile duct

Sonia Pujol, PhD — Kitt Shaffer, MD, PhD
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Dataset

The patientl dataset Is
a contrast-enhanced CT
abdominal scan of a
healthy 36 year old male.
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Loading the Liver Scene

=
OOOOOO

- LH

Select Start 9 All Programs
Slicer3 3. 6 2010 10 22 QSIlcer
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Loading the Liver Scen

(3 3D Slicer Version 3.5 Alpha
File Edit Viev Window Help Feedback
@ iDSlicer ‘ ‘

Select File = Load Scene from the main menu

Load the scene Scene-Liver.mrml located in the
directory C:/SlicerData __ RSNAZOlO/leerData

o[ : Sl
|SEm= — e F

DI:II;IEI_uQ :

@@D 7
@
EI
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Liver Segments Scene

12 3 slicer version 3.6.2

The elements of the scene appear in the Viewer

¥ Help & Acknawledgement =
“ Load

Add 30 mosdel or & model directory

Add scelar overlay

* Hierarchy & Display

Madel Hierarchy x
Sceng 2
Liver Structures Models
T Wessels
—WC
f—MainPartal/ein |
— LeftHepaticVein_and_Branches
I— MiddieHepaticVein_and_Branches
I— RightHepaticVein_and_Eranches
— LeftPortal/ein_and_Branches
F— RightPortalviein_and_Branches =
Madel Display x
Select Model or Hierarchy: Liver Structures Models
Selected 5 il [l s = [FRT—— coial [E————
ity B o w5 o = wamas | @] o [ r—
g 287 189 |B2754

* Maripulate Slice Views

EWOE

* Maripulate 30 View

IM-D001-0015 RAS: (118.2,1222.0, -7.5), F: Sice nt shown, By: Slice nat shown,
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30D models of the liver

~ Segment VIIl ~ Segment IVa

Segment VII Segment ||

- - Segment llI

==xgw

Segment VI §
*  Segment IVb \__3:

Segment V
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30D models of the liver
—

Segment |

Segment || Segment Vi

Segment I

{
Segment IVb ¢ i

.;—'d-ff

Segment V

Sonia Pujol, PhD — Kitt Shaffer, MD, PhD
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30D models of z‘he liver

Left portal

Middle
hepatic vein

-

M Left hepatlc
' veln

Right portal F g e s g
vein B Wy R | Caudate vein i;

Main portal

Right hepatic g

vein
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3D Exploration of Liver Segments

What organ abuts the
left-most margin of
segment Il in Patient 17?

= - Example:
=t
v % ' g

.'x,
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3D Ex

I3 3D slicer version 3.6.2
Fle Edit View Window

ploration of Liver Segments

¥ Help & Acknawledgement

“ Load
el 30 model o & model dirsctory
Add scelar overlay

jerarchy & Display

el Hierarchy

x
Seene -
Liver Structures Models
TVessels
e
{—MainParta/zin |
{— LeltHepaticVein_and_Branches
[ MiddieHepaticViein_and_Branches
{— RightHepalict/ein_and_Branches
{— LeftFortalvein_and_Branches
| RightPortalein_and_Bianches =l

| Display

Mol or Hisrarchy:

Liver Structures Models

o [P g et |2 o empuer i [
“ e o pr— o [r—
=[] 27 [o D|[#][= 18 [2754
=

Select the module Modelsﬂ
Click on the panel Hierarchy and Display ~
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3D Exploration of Liver Segments

Select the model Liver _Segment Il
Turn on/off the visibility of Segment Il
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3D Exploration of Liver Segments

Position the mouse I sespeccweoce o
the 3D Viewer, hold =
down the left mouse
button and drag to
orient the 3D model to

eeeeeee

Nore

L > =IEl -coo1-c01s = & =lE] -cooi-cos = &
E o o [=][=F

Manipulate Slice Vi

HEOOEEEE BT

Manipulate 3D View
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3D Exploration of Liver Segments

I [

Question 1:

What organ abuts the left-
most margin of segment Il
In Patient 17

verSegment_|

iverSegment_Vill

iverSegmenty

iverSegmentyl

iverSegmentyl =
x

i i el

Model Display

Select Model or Hierarchy: LiverSegment_Il

Selected

Visibility

Scalar Visibility Set Active Scalar: =i

“ Manipulate Slice Views

EEDOEEEE BT

“ Manipulate 3D View
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3D Exploration of Liver Segments

Question 1: =

What organ abuts the left-
most margin of segment Il in
Patient 1?

e

Answer 1:

KD
BEE

llllllllllllllllll
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3D Exploration of Liver Segments

QueStiOn 2 5] [©) [l [ [ ) = ] i

Which segment would
most likely be affected by
an aggressive tumor
iInvading locally from the
right adrenal gland ?

| |08
REE

B
elelE
HID
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Segment VIl

QueStiOn 2: i i "
Which segment would = Scoment VI
g~ _.";‘: ) _»9:: & o “‘

most likely be affected by
an aggressive tumor
iInvading locally from the
right adrenal gland ?
Answer 2:

Segment VI

r f“‘—":"5
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3D Exploration of Liver Segments

P—— — Question 3:

I =mme Which vessel separates
Segment Vb and
Segment V?
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Segment V =

Middle Hepaftic Vein

x|

'_"_\lj-------- ---4 =

Middle
—— 1 hepatic vein
I N ) Segment |Vb
- = LrE = B —e =B == SRR = =
Questlon 3.
Which vessel separates Segment Vb and Segment V?
Answer 3:
The middle hepatic vein ©2010, ARR _
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Closing the Liver Scene

2 3D Slicer Yersion 3.5 Alpha —=]x]

File Edit View Window Help Feedback
E & | [ ] [ @ e 5 ] &

9 OSlicer

Add scaler overlay =

“ Hierarchy & Display.

Model Hierarchy < |

Select File = Exit to close the Liver Scene and exit Slicer

Liversegment_iil ¥ L7 P Fg "
EleelSEgmenLlVa / 7 4 D i
LiverSegment_IVb =l / 7 % # e
e 7L i 3 * . .
Model Display x f P 4 - 2

Select Model or Hierarchy: Segments

Selected
Visibility
pu
=) [ —— [ empirer 1 |2
moorcos mooraos wooaos |2
Ciipping
1 340
Sice Intersections Visible

it = =i

“ Manipulate Slice Views

EfEEEEEEE

“ Manipulate 3D View
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Gunshot wound of
the liver: A Clinical
Case

Sonia Pujol, PhD - Kitt Shaffer, MD, PhD

3D Slicer Course for Radiologists, November 29, 2010
RSNA 2010



L oa d/n g the Clinical Case

Janslimr
ll e = WD E[E] & 0] (2] [B] @] [ (5 [#] (2] B @] | O] (2] [[] ¢ #
r‘ iDSlicer ‘ ‘

Select Start—> All Programs - Slicer3.3.6-2010-22-10->Slicer3

Select File = Load Scene from the main menu

Load the scene ClinicalCase.mrml located in the directory
C:/SIicerData RSNAZOlO/CIinicaICase

Lb: None
Fg: Slice notshown
Bg: Slice notshown

@
EI

IEH
5
HE
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Loading the Clinical Case

The patient dataset is

a contrast-enhanced CT
abdominal scan of a 16
year old male involved In
gun battle related to drugs




Clinical Case

Liver

Bullet
Track

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

National Alliance for Medical lmaae Combpiiting o



Clinical Case

Question 1:

Based on the pattern of
Injury, where is the likely
entry point of the bullet ?
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Clinical Case

Question 1:

Based on the pattern of
Injury, where is the likely
entry point of the bullet?

Answer 1: The bullet
likely entered anteriorly.
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Clinical Case

Question 2:
Did the bullet pass near
the aorta ?
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Clinical Case

Question 2:
Did the bullet pass near
the aorta ?

Answer 2: The bullet
. passes through the liver
7 . anteriorly, far from the
aorta.

2 | R
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Clinical Case

Question 3:
Which rib was damaged
by the bullet?

© 2010, ARR .
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Clinical Case

g Question 3:
| Which rib was damaged
__ 4 by the bullet?

Answer 3.
The bullet damaged the
8 rib.
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Conclusion

* Interactive interface to load and
manipulate greyscale volumes,
labelmaps and 3D models.

3D Interaction with anatomical
view

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

spujol@bwh.harvard.edu
slicer-users@bwh.harvard.edu
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Slicer courses at RSNA 2010

« Quantitative Medical Imaging for Clinical Research
and Practice

Tuesday November 30, 10:30 AM - 12:00 PM
Room S401CD, McCormick Place

« Slicer Booth - Quantitative Imaging Reading Room
Monday November 29, 12:15-1:15pm

Wednesday December 1, 12:15-1:15pm

Thursday December 2, 12:15 - 1:15pm
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