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Overview

Part1: Introduction to data loading and 3D
visualization of brain images

Part 2: 3D interactive exploration of the
segments of the liver

Part 3: 3D interactive exploration of the
segments of the lung
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3D Visualization of the Anatomy

®

Following this tutorial,
you will be able to load
and visualize volumes
within Slicer4, and to
interact in 3D with
structural images and
models of the anatomy.
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N 3DSlicer

Powerful processing. | Streamlined interface. | Extensible platform.  Slicer IS a freely available open-

N e [ source platform for segmentation,
registration and 3D visualization of
medical imaging data.

3DSlicer is a multi-institutional effort
supported by the National Institute of
Health.
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3DSlicer

®

* An end-user application 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
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®

www.slicer.org

r . - - : o - E
[« [ > ] [+ [Enttp:/ wwwsic ¢ J(Q- Google )
L Slicer
" u ] [Search ] »
g ; A multi-platform, free and open source software pack
3DSlicer version 4 is \ Q‘ oslicer ™I SR S

a multi-platform

L Powerful pi 9. Streamlined interface. Extensible platform.
About Slicer ! _ L
sortware runningon - = 1
......... dgments
»Contact Us
[ ] ]

Resources
>>>>>>>>

J J or
»For

and Mac OSX.

Disclaimer

®eno - - - 3D Slicer

Download  Tutorials  Reference  Feedback

llllllllll

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. Slicer is a tool for research, and is
not FDA approved.
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« 1997: Slicer started as a
research project between the
Surgical Planning Lab (Harvard)
and the CSAIL (MIT)

‘ﬁb 3DSlicer History

Image Courtesy of the CSAIL, MIT
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N 3DSlicer History

« 1997: Slicer started as a
— research project between the
— g 8 | Surgical Planning Lab (Harvard)
and the CSAIL (MIT)

« 2011: Multi-institution effort to
share the latest advances in
Image analysis with clinicians
and scientists
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NA-MIC and NAC

NA-MIC Wiki

General
»Overview
»Organization
»Contact Us

Center Components
»Algorihms

»Engineering

»Drving Biological Projects
»Colaboration Grants

Resources
»Publication DB
»image Gallery
»Downloads
»Service
»Training
»Dissemination
»Events.
»Links

National Alliance for Medical Image Computing
A National Center for Biomedical Computing
Funded under the NIH Roadmap Initiative

(GOt Custom Search] ST

Neuroimage Analysis Center

"understanding the human brain through imaging”

About the NAC
»Overview

W »Organization
RSNA 2011 »Research Cores
B st »Collaborations
97th Scientific Resources
»Contact Us

Assembly and

. »Publication DB
Annual Meeting

»Image Gallery
»Downloads
»Training Materials
»Web Archive

November 27 - December
2, McCormick Place,

0 Read more.

0 NEWS ARCHIVE

1 0f 23 Photos

The Natlonal Alllance for Medlcal Image Computing (NA-MIC) is a

y team of p scientists, software
engineers, and medical ir who develop { tools for
the analysis and visualization of medical image data. The purpose of the
Center is to provide the infrastructure and environment for the
development of computational algorithms and open-source technologies,
and then oversee the training and dissemination of these tools to the
medical research community.

Supported by the National Institutes of Health, Roadmap Initiative.

Information about collaborating with NA-MIC is available on our wiki.

)¢ W’&@ )

Control Group DDC Group

State-space Models of Mental Processes from fMRI
Spatial Maps. The sverage cors mape of e o groups (vaxskwise group sverage divded by group sid.

dav.) are displayed on an Inflsied braiv-surface (af ltaral-posteror, o mediakpostrir, ight terior and right
lateral-posterior). Each row shows the maps for one phase of the task and values t < 3 have been masked out for clarity.

»»More...

»>Featured Image Archive

The Neuroimage Analysis Center (NAC) develops image processing and analysis techniques for
basic and chnlcal neurosciences. The NAC research approach emphasizes both specific core

ion projects. The activities of the NAC are centered at the
Harvard Medlcal School and the Surgical Planning Laboratory at the Brigham and Women's
Hospital in Boston, with collaborators throughout the United States and the rest of the world.

The NAC is a major research center supported by the National Center for Research Resources

(NCRR), a component of the National Institutes of Health.
D YEH

Sonia Pujol, Kitt Shaffer ©2011-2012 Surgical Planning Laboratory, ARR

P.l. Ron Kikinis, M.D.

Slide 9



Slicer: Behind the scenes

§ Safari File Edit View History Bookmarks Window Help GO M S <) @ 11:07AM Q
CDash - Sicer4
+ |€ http:/ /www.cdash.org/slicer4 /index.php?project=Slicer4 ¢ Q- Google

Login All Dashboards o

Slicer4

e renemmmemen s O|ICET 1S DUIIE €VETY

1 file changed by 1 author as of Sunday, November 27 2011 - 22:00 EST

nlght on WindOWS,

Windows7-VS2010-32bits-QT4.7.1-PythonQt-With-Tcl-CLI-

factory-win7 Kitware Roloase @ 107 .
factory-mac-64bits.kitware SnowLeopemg++4.2.! -64bits-QT4.7-PythonQt-With-Tcl-CLI-
Release W&
factory-ubuntu-64bits.kitware LS:*Q»M.4.3«54bns—QTAJ-Pytnoth—Wilh-Tcl—CLl-Relaase
factory-win7.kitware VWHWWSZ-VSZOOG-G“DWS—QT‘L?J -PythonQt-With-Tcl-CLI-
Release &/
factory-win7.kitware W\ndows?-VSZOOB-GZb\B—Q'MJJ -PythonQt-With-Tcl-CLI-
Release %

Site Build Name Build Time
whitecube.kitware & SnowLeopard-gced.2.1-Qt4.7.0-PythonQt-With-Tel-Release 11 hows ago
@
. OpenSuse-c++4.5.0-64bits-QT4.6.3-PythonQt-With-Tcl-NoCLI- T
Release
eris.kitware Linux-g++4.4-QT4.6.3-PythonQt-CLI-Release 3 hours ago
factory-ubuntu-64bits.kitware g\x«ym.4,a-014.7-Pymonm-wnn-Tcl-CLl-Valgnna—Relsase HEmeED
factory-ubuntu-64bits Kware Linux-g++4.4.3-64bits-QT4.7-PythonQt-With-Tcl-NoGLI- 11 hours ago

Coverage-Release
sagarmatha.kitware Linux-g++4.3.3-QT4.7-PythonQt-With-Tcl-NoCLI-Release 12 hours ago

Build Time

OpenSuse-c++4.5.0-64bits-QT4.6.3-PythonQt:

1 hour ago
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N Slicer Training

* Hands-on training
workshops at national
and international
venues

« >1,700 clinicians,
clinical researchers
and scientists trained
since 2005
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3DSlicer version 4.0

800 3D Slicer 4.0.gamma-2011-11-14
& Modules: . Welcome to Slicer = 00 MO @ 4 @HE 2 |EHI e t-Persistent fn o, -
ox [l

®

@ s0siicer

Welcome

(@) Load DICOM Data
@ Load Volume Data || @ Downloz

[» About

[» The Main Window
[» Loading and Saving
|» Display

[» Mouse & Keyboard

[ » Tutorials & Information

[» Acknowledgment

B 3D Slicer

|~ Data Probe

L
F
B

None RAS: (125.0, -125.0, 1.0),
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Welcome to Slicerd

ano

% & Modules: Welcome to Slicer .

ex [JH

Welcome

Gis; Load DICOM Data oy Load Data
@ Load Volume Data || @ Download Sample Data

» About

» The Main Window

» Loading and Saving

» Display

» Mouse & Keyboard

» Tutorials & Information

» Acknowledgment

R ES e

3D Slic

er 4.0.9am
ot~

To start Slicer, select Start > All

Programs->

Slicer4-4.0.gamma-2011-11-24
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- -11-14
Persistent o Fa
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Welcome to Slicerd

ano

cer 4.0.gamma-2011-11-
2 & |Modules: - |Welcome to Slicer s DO e sA@PHE 2 @ | t - Persistent o fa
o I

N a
Welcome

Gis; Load DICOM Data oy Load Data
@ Load Volume Data || @ Download Sample Data

» About

» The Main Window

» Loading and Saving
» Display

» Mouse & Keyboard

» Tutorials & Information

» Acknowledgment

Click on Welcome to Slicer to
display the 92 modules of Slicer in
the Modules menu
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V5t
&

ACPC Transform General Registration (BRAINS)
Add Images. Gradient Anisotropic Diffusion Statistics Segmentation

2 Annotations Grayscale Fill Hole putation
BSpline to deformaton field Grayscale Grind Peak ]
Cameras Grayscale Model Maker ~ Scene Views

Cast Image Histogram Matching Simple 10 Test
ChangeTracker image Label Combine Skioliiegion growing
CheckerBoard Filter Intensity Difference Change Detection (FAST)
Colors Joint Rician LMMSE Image Fiter

Create a DICOM Series Label Map Smoothing
Crop Volume Label Statistics oT
Curvature Anisotropic Diffusion Linear registration

DICOM MR Bias Field Correction

Mask Image

Mask trom Difthssion Weighted Imanes

Tractography Labelmap See
Transform MRML Files o N
Transforms
Unbiased Non
A View Controllers

ements o " @ Volume Rendering

@ Volumes 3
Voting Binary Hole Filling B
Welcome 1o Slicer

DWI to Full Brain Tractography \
a EMSegmenter Standard i

Al Means filter for DWI

‘ommand-iine
i EMSegmenter with Atlas

& EMSegmenter without Atlas
Editor

Endoscopy

Event Broker i
Execution Modei Tour o - i
Expert Automated Registration S ! £
Extract Skeleton "
Fast Affine registration v e Vot Mol (Pain) e
Fast Nonrigid BSpline registration / W

on

Resampl
Resample Scalar Volume

Resampie Scalar/VeclorfOWi Voiume
Rician LMMSE Image Filter

ng (BRAINS)

Slicer4 contains more
than 90 modules for
Image segmentation,
registration and 3D
visualization of
medical imaging data
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Slicer User Interface

3D g 0:
2 #& [Modules Welcome to Slicer DR N0 e A9E 2 & % v Persistent o R -
o

N
Welcome \\/ Toolbar

@ Load Volume Data || @ Download Sample Data ‘

»»»»»»
» The Main Window

Loading and Saving

DDDDDDD 3D
G U I p a n e | Mouse & Keyboard

ooooooooooooooooooooo

Of the cccccccccccccc ) |% V!ewer

Slicer

Welcome 2D anatomical
Module viewers

25.0,-125.0, 1.0),

None RAS: (125.0,
D ata P rO be haffer ©2011-2012 Surgical Planning Laboratory, ARR
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PART 1: LOADING A DICOM
VOLUME
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‘ﬁ' The DICOM 3.0 File Format

Radiological imaging equipment produce images in
DICOM file format (".dcm files’)
|

— — Image001.dcm

Header

Image002.dcm

Raw Data

Image003.dcm
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DICOM Module

P— A

@2 IMdles: . [DICOM

3D Slicer 4.0.gamma-2011-11-
)= QO N e 2 @42 - & | £ v Persistent Ha e
1

cb’ Slicer

Select the DICOM
module from the
Modules menu
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DICOM module

e no 3D Slicer 4.0.gamma-2011-11-24
& & [Modules: . [DICOM DR Q_ DO &« 294 » & 4 v [ Persistent Ao So, -
ax HI1
rb‘\* Slicer
=4

» Help & Acknowledgement

v Servers
Start Listener
Start Listener when Slicer Starts
¥ DICOM Database and Networking
Import  E Query end
B /Users/spujol/RSNA2011_DAT)

Selection: None

Enter the path to the directory where you would like to install the Slicer-
dicom database on your machine.

auto-play
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DICOM module

ﬁ & | Modules:

@ 3DSlicer

[» Help & Acknowledgement )
i

oeow = QOIN® @ s @@ - E|o t-resen | @ A b

[~ Servers J
( Start Listener )
Start Listener when Slicer Starts

[ DICOM Database and Networking ]

Import  Export Query Send
LocalDatabase: /Users/spujol/RSNA2011_DAT)

Name ~ |Age Scan Date

GI I D)
Selection: None

Load to Slicer

Export Slicer Data to Study...

[~ Data Prode

[T i
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DICOM module

000 3D Slicer 4.0.gamma-2011-11-24

IR & Mowes oW = QOINO @A G @ e e | § A e

[E3/Users/spujo/RSNA2011_DATA/3D

(00 0REME

’} spujol ‘ Name Size Kind ‘
(] lungData -- Folder
(] ChestData -- Folder
(] 3DHeadData -- Folder
(] LiverData -- Folder

Kl >
Selection: None

Load to Slicer
Export Slicer Data to Study.

il

Directory:  [dicom

Files of type:  Directories
Copy on import

No Image Loaded.

—— auto-play ([
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DICOM module

@& Slicer File Edit View Help GO M D ¢ @ 343PM Q
[sXeKe) 3D Slicer 4.0.gamma-2011-11-24
& |[Modules: . [DICOM =0 O e A9 D » & | 4§ v Persistent fa S

Double-click on the bwh_atlas2 series to access the MPRAGE dataset.

v Serve
Start L
Start Li en Slicer Sf
ICOM and g
Import xport  Query Send
LocalDatabase: ¥ /Users/spujo/RSNA2011_DAT|
Name ~ | Age S
= bwh_atlas_2 040Y .
- INVESTIGATORSAwald Th e th u m b n al IS Of
< y
Selection: Series

— e _________ each image of the
A B volume appear in
the DICOM panel
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DICOM module

@& Slicer File Edit View Help GO M D ¢ @ 343PM Q
[sXeKe) 3D Slicer 4.0.gamma-2011-11-24
& |[Modules: . [DICOM =0 O e A9 D » & | 4§ v Persistent fa S

Double-click on the bwh_atlas2 series to access the MPRAGE dataset.

v Serve
Start L
Start Li en Slicer Sf
ICOM and g
Import xport  Query Send
LocalDatabase: ¥ /Users/spujo/RSNA2011_DAT|
Name ~ | Age S
= bwh_atlas_2 040Y .
- INVESTIGATORSAwald Th e th u m b n al IS Of
< y
Selection: Series

— e _________ each image of the
A B volume appear in
the DICOM panel
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DICOM module

3D Slicer 4.0.gamma-2011-11-24

@& Slicer File Edit View Help
» & 4 v Persistent o o ¢

Yt

% [Modules: . [DICOM - O

o

Slicer

» Help & Acknowledgement
~ Servers

Start Listener

Start Listener when Slicer Starts

¥ DICOM Database and Networking

Import Query  Send
LocalDatabase: [ /Users/spujo/RSNA2011_DAT)
Name ~ | Age S

= bwh_atlas_2 040Y
= INVESTIGATORSAwald

El

Selection: Series
Load Selected Series to Slicer

Export Slicer Data to Stud

Browse through the

images using the arrows
buttons to inspect the

auto-play  em—

MPRAGE volume

v Data Probe

de 25
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DICOM module

® Slicer File Edit View Help
FYare)

3:43PM Q

GO =T 1)
3D Slicer 4.0.gamma-2011-11-24
& 4 v Persistent a5 v

& & |Modules: . [DICOM =0

Slicer

=4

» Help & Acknowledgement

Click on Load Selected Series to Slicer

Start Listener when Slicer Starts

¥ DICOM Database and Networking

Import xport  Query Send
LocalDatabase: [ /Users/spujo/RSNA2011_DAT)
Name ~ | Age S

= bwh_atlas_2 040Y
= INVESTIGATORSAwald

El

Selection: Series
Load Selected Series to Slicer

Export Slicer Data to Study
mage < >
mage
mage

< 3
auto-play
~ Data Probe
L
F
B

Sor.
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DICOM module

& |Modules: DICOM &

ma-2011-11-14

Persistent e Sa ¢

» Help & Acknowledgement

~ Servers

Start Listener
Start Listener when Slicer Starts

~ DICOM Database and Networking
Import  Export Query Send
LocalDatabe fl/data/RSNA2011/3DVisualize

Name ~ Age
= bwh_atlas_2 040Y
= INVESTIGATORSAwald

Scan

ek}
<

Loading MPRAGE
Selection: Series H 0% |
Load Selected Series to Slicer

Export Slicer Data to Study

vaie 1¢ waie 1€ [ < >
Waie 1€ Waie 1€
\aic 1€ waie 1€

AU0-pla et

~ Data Probe

L
F
B

None RAS: (125.0, -126.0, 1.0),

Sonia Pujol, Kitt Shaffer ©2011-2012 Surgical Planning Laboratory, ARR Slide 27



DICOM module

[ XoXo)

3D Slicer 4.0.gamma-2011-11-24

@ & |Modules: - [DICOM :—QQQQ%AWQ»:tvP sssss et | @ e Fa, -
hi[)sl

... The axial, coronal and sagittal slices

\v Sen

. appear in the 2D viewers.
|~ DICOM Database ¢

Import  Export

LocalDatabas \—'/Us rs/spujol/RSNA2011_DATA ‘

Name ~ |Age Scan Date

040Y 1966(
2006-

= bwh_atlas_2
= INVESTIGATORSAwald
FERR ooe]

Selection: Series

( Load Selected Series to Slicer
 Data to Study

@
-Z‘.

ﬁE
maie 160 maie 161

mage 16 mage 16¢ [+
— auto-play

[~ Data Probe

| Red RAS:(-61.6,9.4,88) Axial Sp:0.8

L None 0
F None
B MPRAGE1 (134, 163, 24) 61
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Window/Level

PPN

0.gamma-2011-11-
& #_Modules: . DICOM = O DO e s @HE & t v Persistent W S,

To change the Window/ | .

Level of the image,
position the mouse cursor
in one of the viewers, and
hold down the left button:

-Move the mouse cursor
up/down to change the
image level

-Move the cursor left/right
to change the image
window

None RAS: (125.0, -125.0, 1.0),
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Window/Level

®

R b vowes Qo ™ QO DO % 4 Q@ E[e] t -remen | @ A |-
o= B
@ 3DSlicer
[» Help &
L
Active Volume | MPRAGE1
(» Volume
L
¥ Display

Lookup Table: [ [ Grey
Interpolate.

evel e

- ditor presets:
. e
Aez]

W:664_[2] [Manual WiL

Threshold: Off

000
~—aizogan

[~ Data Probe

mTr
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DICOM module

8006
% & |Modules: . [DICOM 3] -

CE
@ 30Slicer

[» Help & Acknowledgement

@ 4 v Persistent | @ fa |4~

QO IO &« 2 @
1

[~ Servers

( Start Listener ]
Start Listener when Slicer Starts

|~ DICOM Database and Networking
Import  Export Query Send
LocalDatabz fl/data/RSNA2011/3DVisualize ]

Name ~ Age Scan
= bwh_atl

tlas_2 040Y
= INVVESTIGATORS’\wa]d

Gl I D)
Selection: Series
Load Selected Series to Slicer ]
Export Slicer Data to Study...

1aie1f \aie H I
ace aoe

None RAS: (125.0, -125.0, 1.0),
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DICOM module

. YoXe)
& & |Modules: . [DICOM = QO I @ @ &4 §E@ <« @@ t - Persisent Ao fa,
R

3D Slicer 4.0.gamma-2011-11-14

@ 0licer

» Help & Acknowledgement

~ Servers

Start Listener wiien Slicer Starts
~ DICOM Database and Networking

Import  Export  Query Send

LocalDatabe )l/data/RSNA2011/3DVisualize

Name ~ Age Scan

= bwh_atlas_2 040Y
INVESTIGATOHS wald

Selection: Series
Load Selected Series to Slicer

LS -
Position the mouse button at the top left corner of
the window to display the sllce menu

2.7,83.9, 8.8) Axial Sp: 0.8
3, 158, 144) 83 ‘
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| Red RAS:(

L None (
F None (
BMPRAGE1 (

N

rOC
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DICOM module

IR & Wowes POM = QOO %L OD

EE]
@ 30Slicer

[» Help & Acknowledgement
e

[+ Seners
( Start Listener
[ Start Listener when Slicer Starts

[~ DICOM Database and Networking
Import  Export  Query  Send
LocalDatabase: [ /Users/spujo/RSNA2011_DATA

Name ~ Age Scan Date

= bwh_atlas 2 040y 1966(
El INVE§TIATOHS/‘wa\d 2006-

Il I D)
Selection: Series

Load Selected Series to Slicer )
Export Siicer Data to Study.
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DICOM module

000
v = QOIN0 e s @&

?{{ & [Modules: DICOM
R

@ 3DSlicer

» Help & Acknowledgement

3D Slicer 4.0.9gamma-2011-11-24

»[ @ || o] ¢ v Persistent M R | 4~

v Servers

Start Listener

Start Listener when Slicer Starts

v DICOM Database and Networking
Query  Send

(9 /Users/spujollRSNA2011_DATA |

Scan

Import  Export

LocalDatabase:
Name » Age

= bwh_atlas_2
INVE TIGATORSAwald

Selection: Series

Load Selected Series to Slicer

maie1SE maie 15¢
maie 16( maie 161

mage 162 mage 167 [~
—

auto-play  em———

v Data Probe

Hold down the middle mouse button and move the
s mouse cursor to explore a different part of the image.




DICOM module

3D Slicer 4.0. -2011-11-
DO e s @@ 2 Mo t-Pessent| @ fa f -

= Q.
ox DR
9,

. 4 | | Axial o . L

Selection: Series

Position the mouse on the top left corner of the image to
display the slide menu, and click on the & icon to re-center
the image and adjust the view to the size of the window



DICOM module

LYaYe) 3D Slicer 4.0.gamma-2011-11-14
& & [Modules: . [DICOM = QO In @ &4 @@ « |0 t- Persistnt Ao R, -
p— 1S:8.85

g = lone
= B |None
.| B | MPRAGE1

@ DSlicer

» Help & Acknowledgement

~ Servers
Start Listener
Start Listener when Slicer Starts
~ DICOM Database and Networking
Import  Export Query Send
LocalDatabz /data/RSNA2011/3DVisualize
Name ~ Age Scan

= bwh_atlas_2 040Y
c INVVES'D?ATOHS"Wa\d

Selection: Series
Load Selected Series to Slicer

22 I :
Click on the Lightbox view icon
In the slice menu, and select the

6x6 view option
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ﬂ aNO 3D Slicer 4.0.gamma-2011-11-14

% & |Modules: . [DICOM = Q) N0 e A9 2 Olet Persistent | @ R S,
o
&, x| Axial : v,
(AR = None
© ~| B | None
@)= | MPRAGE1

J,

eeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeee
Start Listener when Slicer Starts

Y

oooooooooooooooooooo

&

(¢

eeeeeeeeeeeeeeeeeeeeeeeeee

Slicer display 36 consecutives
images of the dicom volume.
Use the red slice slider to

)

N

browse through the dicom data
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DICOM module

8no
%2 & [Modules: - |DICOM

Q 3Slicer
4

| » Help & Acknowledgement

3D Slicer 4.0.gamma-2011-11-14.

] E £ v IPersistent Ao fa |

[~ Servers

Start Listener )
Start Listener when Slicer Starts

|~ DICOM Database and Networking
Import  Export Query Send
LocalDatabz )l/data/RSNA2011/3DVisualize
Name ~ Age Scan

Left click onthe
red window icon,
and select the i
Conventional
layout

|~ Data Probe

[l g
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DICOM module

ano 3D Slicer 4.0.gamma-2011-11-14

2 & [Modules: . [DICOM QO IO @@ s @ E s | ¢~ Persistent R B |4~
1

]
®

‘b' 3DSlicer

-

» Help & Acknowledgement

~ Servers

Start Listener
Start Listener when Slicer Starts

Select the lightbox viewer in the
o o amy e red slice menu, and come back

Name ~ |Age Scan
= bwh_atlas_2

T L to 1x1 view

<

Selection: Series
Load Selected Series to Slicer
Export Slicer Data to Study.

\aie 18 \aie 1€
waie 1€ waie 1€
vaie 1€ waie 1€

2 < >

9. | Axial

® SEIIETix view |

— auto-pla =————— - = & (Nond 1x§v!ew
~  1x3view
8 "M‘MPF} 1x4 view =
1x6 view

1x8 view
2x2 view
3x3 view
* 6x6 view

~ Data Probe

L
F
B
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DICOM module

8no 30
R & [Modies DCOM _—— EF =~ QOO @ s §E
EE] ™

Slicer 4.0.gamma-2011-11-
»| | § v Persistent fo Fa | 4

Sélect Four-up
In the layout
menu

eeeeeeeeeeeeeee
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DICOM module

Yo Yo

Slicer 4.0.gamma-2011-11-24
@ & |Modules: . [DICOM 3] - Q Q} Q O @ A @ 4 > B || | & -0 Persistent fAn o ¢
8 ® : 8.85 1

Hold down the
Shift key on
your keyboard,
and move the

MOUSE Cursor in

the red viewer l

v Data Probe

19660
2006-
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< DICOM module

3D Slicer 4.0.gamma-2011-11-24
& Modules DICOM 2] - Q J» /\f O @« A9 L » Bﬂ & 4 v Persistent o S -
E——15: 8.85 - 1

Slicer displays
the sagittal
and coronal
slices that
correspond to
the location of
the mouse
cursor in the
axial image

1966(
ooooo
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DICOM module

eno

@ & [ Modules DICOM

Select
Conventional from
the layout menu, to
return to the

conventional layout
of Slicer.
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DICOM module

fno
% & |Modules: -, |DICOM A" QO IO @ A9 R 2 & | § - Persistent o fo

Click on the links =

~ Servers
Start Listener A 1 n
Start Listener when Slicer Starts I CO n O I a re e

~ DICOM Database and Networking

3D Slicer 4.0.gamma-2011-11-14

Import  Export  Query Send

viewers, and click
on the eye icon to
| display the slices in

Name ~ Age Scan
= bwh_atlas_2 040Y
= INVESTIGATORSAwald
MPRA

Load Selected Series to Slicer
Export Slicer Data to Study

BE the 3D Viewer

7aie 1€ vaie 1€
vaie 1€ waie 1€

R:-182

auto-pla’

—

~ Data Probe

L
F
B
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DICOM module

0no 30 Slicer 4.0.gamma-2011-11-14
“ & |Modules: . [DICOM ™ QO I @ @ 4 §E < |[HI e t-Persistent An Fa,
rl\ Oslicer

4

» Help & Acknowledgement
~ Servers

Start Listener
Start Listener when Slicer Starts

The three
anatomical slices

appear in the
3DViewer
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DICOM module

DDDDD

Position the mouse
cursor in the 3D
viewer, and use the
left-mouse button to
rotate the camera,
and the right-mouse
button to zoom In
and out
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module

3D Slicer 4.0.g;
=0 QI @ & 4 9 2 |H
1

» Help & Acknowledgement

~ Display & Modify Scene

Select the module Data from the
module menu

s f - > i
G | ol
| p—
«
.

Default Scene Camera
MPRAGE
Scene Model: | Transform
Display MRML ID's
Show Hidden nodes

Filter:

» Load & Add Scenes Or Individual Datasets

~ Data Probe
L
F
B
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Close the Scene

800 Slicer 4.0.gamma-2011-11-
& & |Modules: . [4 Data " 00 IN® e A9 HE | t - Persistent | @ a Fa
= i
B zosiicer
4
» Help & Acknowledgement
~ Display & Modify Scene
Nodes

View1
Default Scene Cameratl

o Select File®> Close Scene to
close the Slicer Scene

R:0.00 BIG

Filter:

000 - Y

» Load & Add Scenes Or Individual Datasets
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Part 2:

3D visualization of surface
models of the brain
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A Slicer scene is a MRML file which
contains a list of elements loaded
into Slicer (volumes, models,
fiducials...)

The tutorial scene contains an MR
scan of the brain and 3D surface
models of anatomical structures.
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Loading a Scene

8no 3D Slicer 4.0.gamma-2011-11-
@ & [Modules « Data =00 IO % 4P HE 2 | & v Persistent | @ M S
=

[B) osiice

» Help & Acknowledgement

~ Display & Modify Scene
Nodes

View1
Default Scene Cameratl

Scene Model: | Transform
Display MRML ID's
Show Hidden nodes

Filter:

Select File & Load Scene
from the main menu

» Load & Add Scenes Or Individual Datasets
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Loading a Scene

R & Modues: [#Dala = QO D ® @ s @@ < [H[e t- Pessent| B m s -

g 30Slicer

[» Help &
e

|~ Display & Modify Scene
Nodes
=Scene

View1
Default Scene Camerat Look in: EA i 1/3DVisualizati OO0 AREBEME

Scene Model:| A spuiol Namo sz [Kind A

Display MRML ID's
Show Hidden nodes

Filter: (

slicerd4minute.mrml

File name: |slicerdminute.mrm!

Files of type: [An (.mrml * xml * xcat)
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Loading a Scene

eno 3D Slicer 4.0.gamma-2011-11-14
& # [Modules: |4 Data " QO IN® e A9 HE 2 & & -~ Persistent | [ fo S -

Q soticer rYars) G
» Fielp & Acknowledgement Look in: £a/Users/spujol...A2011_DATA/3D ¢ | Q) © © @ (2] [E)
~ Display & Modify S . . .
T —— 4 spuic | Name v Size Kind
-S\(}ene1 -
D‘glzuh Scene Camerat =] |
Scene Model: | Transform B ] d_ICOm -- Folder
Display MRML ID's (3 LiverData -- Folder
Show Hidden nodes [~} lUngData -- Folder
Filter:
R
4 » 4 »
File name: &/ Qpen
Files of type:| All (*.mrml *.xml *.xcat) C XCanceI

Select the directory 3DHeadData, and open the file
slicerdminute.mrml

L
F
B
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Loading a Scene

8no 3D Slicer 4.0.gamma-2011-11-14
& # Modules: 4 Data " 00 IN® e A9 HE &) t v Persistent | @ Aw Fa, -

B wosiicer

» Help & Acknowledgement

.N.O Open

~ Display & Modify Scene

Nodes Look in: a/Users/spuijol...3D/3DHeadData '+ | Q © @ @ (1) [E)
= Scene il
View1 AN ; ] .
Default Scene Camerat | 72 spujc  Name v Size Kind
Scene Model: | Transform O [ -
Display MRML ID's -,
Show Hidden nodes 1
Filter: -,
| =
=m
=
=
| =m
R | slicerdminute.mrm ...B_mrml File 0.00
. > 4 »
File name: | slicer4minute.mrml 4 Open
Files of type: | All (*.mrml *.xml *.xcat) + || X Cancel

Open the file slicerdminute.mrml

» Load & Add Scenes Or Individual Datasets

~ Data Probe

onr
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Loadlng the Slicer Scene

eno cer 4.0
@ & |Modules: . [Welcome to Slice I-JO{DO%AUZ

A 3D surface model of the
head, and 2D anatomical
slices appear in the Viewer.

| » Display
| » Mouse & Keyboard
| » Documentation & Tutorials

l\]t > @ e G| 4~

| » Acknowledgment

| ~ Data Probe

Wnr
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Loading the Slicer Scene

8
@ & |Modules: . [Welcome to Slicer

@ 3DSlicer

Welcome

30 Sicer 4.0.gamma-2011-11-26
=00 @& s @@ ~EHe t-

ex [l

| &= Load DICOM Data || Load Data J
| mdw Load Data || @ D ple Data |

[» About

[ » The Main Window

[» Loading and Saving

| » Display

| » Mouse & Keyboard

[» Documentation & Tutorials

[ » Acknowledgment

[~ Data Probe

L
F
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Models module

8006 3D Slicer 4.0.gamma-2011-11-24
@ & |Modules: - [@ Models I QRO IO e« A9 @ E‘ v perssent | [ A Fe | 4~
e [l

\@ 3DSlicer

» Help & Acknowledgement

=-Scene
# hemispheric_white_matter.vtk 1.
# leit_eyeball vik m
# optic_chiasm.vtk 1.
# optic_nerve_L.vtk 1.
# optic_nerve_R.vtk 1.
# optic_tract_L.vtk 1

The list of 3D
—+=———=-- models appear in

» Information

o | the Models panel
- S

8388888

:8

Selected:

Clip:

Slice Intersections Visible:
+ Material Properties

Color: ( O

Opacity: 0[100]7]
Ambient: 0 (0005
Diffuse: 1[100]Z]
Specular: (7 [@g
Power: @

[10 E:
Backface Culling: ||
Preview: a Pvesets:;y w
L

» Scalars

» Clipping )

v Data Probe |

Yellow RAS: (0.0, 166.7, -67.1) Sagittal Sp: 1.0

| Nana
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3D Visualization

R & ok [Ovods o] =

Rl ¥
@ 3pSlicer

» Help & Acknowledgement

®

sistent | @ e &. % v

=-Scene
her
left

-

# left_eyeball.

# optic_chiasm.vtk

# optic_nerve_L.vtk

rve_R.vtk
L.vt

mispheric_white_matter.vtk
ball.vik

v Data Probe

Yellow RAS: (0.0, 166.7,-567.1) Sagittal Sp: 1.0

| Nana
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3D Visualization

|2 & |Modules: . [@Models QO IO e s @

Q 3DSlicer

» Help & Acknowledgement

®

= Scene

= hemispheric_white_matter.vtk 1.00
= left_eyeball.vtk 1.00
= optic_chiasm.vtk 1.00
= optic_nerve_L.vtk 1.00
= optic_nerve_R.vtk 1.00
= optic_tract_L.vtk 1.00
= optic_tract_R.vtk 1.00
= right_eyeball.vtk 00
» skull_bone.vtl 1.00
» Information
~ Display
Visible: v
Selected:
Clip:
Slice Intersections Visible:
v Material Properties
Color: ( ] )
Opacity: Il
Ambient: 0 10.00 ||
Diffuse: il
Specular: [a (0.00 %
Power: c (1.0 [

Backface Culling: v
~ Data Probe

mnr
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3D Visualization

& Slicer File Edit View Help GO ™M=« @O Q

®

@ & [Modues: (@ Models " ORI e A » E] 4 v [ Persistent Ao Fa | 4

@ 3DSlicer

[ » Help & Acknowledgement )

= Scene

# hemispheric_white_matter vtk
» left_eyeball.vik

# optic_chiasm.vik

» optic_nerve_L vtk

# optic_nerve_Rvik

# optic_tract_Lvtk

# optic_tract Rtk

# right_eyeball.vtk K
_qh#qp
» skull_bone. .

[ Information )

EEEEEEER]

[ ~ Display ]
Visible: v
Selected:
Clip:
Slice Intersections Visible:
v Material Properties

Color: ( [m] )
Opacity: ———— (047

Ambient: @ (000 2]
Diffuse: 0
Specular: @
Power: @ g

Backface Culling: [/
e Gl e
._

, Scalars

[ Ciipping ]

[+ Data Probe )

Yellow RAS: (0.0, 166.7, -57.1) Sagittal Sp: 1.0

L None ()
F None ()
B None ()
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3D Visualization

8006 3D sl
@ & |Modules: . [@Models " 00 N0 & &A@ »
1

@®
@ 3DSlicer

» Help & Acknowledgement =

®

R

B et~

= Scene
= hemispheric_white_matter.vtk
» left_eyeball.vtk ||
# optic_chiasm.vtk
= optic_nerve_L.vtk

= optic_nerve_R.vtk
= optic_tract_L.vtk
» optic_tract_R.vtk
= right_eyeball.vtk | |
= Skin.vtk
[ ]

=553585558

. skull_bone.vtk

Information

~ Display
Visible: v
Selected:
Clip:
Slice Intersections Visible:
v Material Properties

Color: (

~ Data Probe
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3D Visualization

® Slicer File Edit View Help
B g |Moes (O 3™ QOINO @ s @ »| B @ t v pessen | [ Ba Ro | 4 v
1

EE)
@ 3DSlicer

[ » Help & Acknowledgement

®

= Scene
# hemispheric_white_matter.vtk
# left_eyeballvik
# optic_chiasm.vik
» optic_nerve_L vtk
# optic_nerve Rvik

# optic_tract_Avik
# right_eyeballvtk
# Sxinvik

9

3
< ates

£
Oaadaada
8883838383

[» Information

[~ Display

Visible:

Selected:

Clip:

Slice Intersections Visible:
'y Material Properties

Color: ( [m]

Opacity: —_—
Ambient: @

)

Diffuse: a[100[Z)
38

(an Tal

Specular @

The 3D sur%ace of the‘
white matter appears in
the 3D viewer

Sonia Pujol, Kitt Shaffer ©2011-2012 Surgical Planning Laboratory, ARR Slide 62



3D Visualization

®

_ @& Slicer File Edit View Help % D m « @ 0O Q
eno 3D Slicer 4.0.gamma-2011-11-24
@ & |Modues @ Models = QO IO @ A @@ | 4 v Persistent fe So
1

B®

{D 3DSlicer

[» Help & Ac gement
r.vtk 1.00
W 100
1.00
1.00
1.00
Lvik 1.00
RV 1.00
all.vi W 100
in vt 0.00
[ > Information
[~ Display
Visible:
Selected
Clip:
Siice Inter: isible:
v Material Properties
Color:
Opacity B
Ambi 0.00 [~
Diff 1002
Specular: 2 210.00 (=4

Click on the eye icon in
the green viewer to
display the coronal slice
in the 3D viewer
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3D Visualization

®

8eno 3D Slicer 4.0.gamma-2011-11-24
2t [Modules: . | @ Models =00 IO @ 4@ HE & 4~ » Ao o,
1

Q 3DSlicer

» Help & Acknowledgement

eric_\
= left_eyeball.vtk
= optic_chiasm.vtk
= optic_nerve_L.vtk
» optic_nerve_R.vtk
= optic_tract_L.vtk
= optic_tract_R.vtk
= right_eyeball.vtk
= Skin.vtk

— | model
hemispheric_white matter.vik,
and select the option Clip in the

~ Display |
Visible: v

Selected:
Clip: v
Slice Intersections Visible:

v Material Properties

Color: -

Opacity: —[1.00 |2 A\ DISpIay tab
Ambient: e 0.00 %

Diffuse: —eee[1.00 |2

Specular: 0.00 =

Power: 10 =

Backface Culling: v c

~ Data Probe

@
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3D Visualization

[YeXe) 3D Slicer 4.0.gamma-2011-11-24

“ & Modules: . |@ Models 0O IO @ s9H ~ &t~ » @ A fa v

®

@ 3DSlicer

» Information |

~ Display |
Visible: v

Selected:

Clip: v

Slice Intersections Visible:

v Material Properties | | ¢

i — Select the tab Clipping, and set
Ay — the Green Slice Clipping to
e O reonn? Negative Space

Red Slice Clipping: *— Positive
Yellow Slice Clipping: © *  Positive
v Green Slice Clipping: © #— Positive @ £— Negative

~ Data Probe

wmrr
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3D Visualization

®

eno ; 3D Slicer 4.0.gamma-2011-11-24
& & |Modules: . [@Models = QO IO @« A @ H » RN 34
e i

@ 3DSlicer

The optic chiasm appears
in the 3‘Dl_lviewer

oY

Color:

Opacity: e 1|1.00 {
Ambient: 0.00 =
Diffuse: —_— (1002
Specular: —————/0.00 *
Power: |10

Backface Culling: v

Preview: g Presets:f’ m

» Scalars
~ Clipping |
Clipping Type: 7 Union @ @, Intersection

Red Slice Clipping: t— Positive O t— Negative
Yellow Slice Clipping: © £ Positive © £ Negative

v Green Slice Clipping: © #— Positive ® £— Negative

~ Data Probe

wmr
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3D Visualization

e no 3D Slicer 4.0.gamma-2011-11-24

~0O0IN® &A@ -H|e t-

®

»mﬁv

%2 & Modules: © Models

@ 3DSlicer

» Information

~ Display
Visible: v
Selected:
Clip: v
Slice Intersections Visible:

v Material Properties

Calar-

Power:
Backface Culling: v
o

Preview: J Presets: /m

» Scalars
~ Clipping |
Clipping Type: @ Union @ () Intersection
Red Slice Clipping: t— Positive O t— Negative

Yellow Slice Clipping: © £ Positive © £ Negative

v Green Slice Clipping: © #— Positive ® £— Negative

~ Data Probe

wmr
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Part 3:

Interactive 3D Visualization
of the segments of the liver
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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

Hepatic artery
duct

Portal vein

Gall bladder Bile duct
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‘ﬁb Liver dataset

The liver dataset is

a contrast-enhanced CT
abdominal scan of a
healthy 36 year-old male.
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3D segments of the liver
~ __ SegmentlVa

®

- v Wt

Segment VI Segment Il

Segment VI - Segmentlil

Segment V ~ Segment [Vb o=
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®

3D segments of the liver

|
Segment || |

]
|

Segment |

~ Segment VI

Segment |
Segment Vb Ve | *=" Segment VI

| =

| S_eggment V
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Liver vasculature

Middle Left portal
hepatic vein

Right portal ' Py A e
' A e X #p» Caudate vein ~‘
vein sing) B ﬁl ;

——
—

.

o N

m= | eft hepatic
vein

Main portal

Right hepatic
vein
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Loading the Liver Scene

Slicer 4.0.gamma-2011-11-
™ QO IN O @ A @ HE 2 & | t v Persistent | [ fm S -
o [l

\

Select File  Load Scene from the main menu

7
AN /
/

eeeeeeeeeeeeeeeeeeeee

llllllllllllllllllll

Load the file Scene-Liver.mrml located in:

C:\Documents and Settings\Administrator\Desktop\3D\LiverData
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Liver Segments Scene

®

The elements of the scene appear in the Viewer
\@msucer S

Welcome
Load DICOM Data | o Load Data |
wa Load Data || @ D: Data |
» About

*» The Main Window

» Loading and Saving

» Display

» Mouse & Keyboard

» Documentation & Tutorials

» Acknowledgment

~ Data Probe

L
F
B
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o) 3D models of the liver

Segment VI Segment Il

Segment VI ~ SegmentIl

Segment V Segment IVb
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]
|
i

.ﬁb 3D models of the liver

Segment |

Segment | ’I Segment VII

Segment | ‘
Segment IVb |y | *~ Segment VI

: -

2 S—e;gment V
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oi¢? 3D models of the liver

Middle Left portal § E i

AEDENE Vel , W= |eft hepatic
Right portal F oy 50 00 o o *
vein R W ﬁl CaudaE/ein I R

Main portal

Right hepatic gat
vein -l
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ﬁ' 3D Exploration of Liver Segments

Example:
What organ abuts the
left-most margin of
segment Il in this
patient ?
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3D Exploration of Liver Segments

3D 0.

YeXe) f —

= |MOYes: . [@ Models A}. COINO & 49 H
ex [l

@ 3DSlicer

[» Help & Acknowledgement |~

®

= Scene

= Liver Structures Models

= Vessels

= IVC [ ]
= MainPortalVein
» LeftHepaticVein_and_Branches W
» MiddleHepaticVein_and_Bran... |
= RightHepaticVein_and_Branc...
= LeftPortalVein_and_Branches
= RightPortalVein_and_Branches
» CaudateVeins
gments
= LiverSegment_lI
= LiverSegment_|II
= LiverSegment_IVa

S
88888888

1.00
1.00
H 1.00
= LiverSegment_IVb B 1.00
= LiverSegment_| 1.00
= LiverSegment_VIII B 1.00
= LiverSegmentV | 100
LiverSegmentVI W 1.00
LiverSegmentVIl = 1.00
| » Informg8lon
[~ Displa
Visible:

. Select the module Models
. Click on the Liver Structures Models Hierarchy

= onon e an7e
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3D Exploration of Liver Segments

8006 3D Slicer 4.0.gamma-2011-11-24

& & Modules: . (@ Models I Q00 IN® @« A 9@ ~E ‘E‘ %~
1

@®
@ 3DSlicer

» Help & Acknowledgement

> @ R R | 4~

)

= Scene
= Liver Structures Models
= Vessels
= IVC | 1.00
= MainPortalVein 1.00
» LeftHepaticVein_and_Branches M 1.00
= MiddleHepaticVein_and_Bran... |1 1.00
» RightHepaticVein_and_Branc... 1.00
» LeftPortalVein_and_Branches 1.00
= RightPortalVein_and_Branches }88

iverSegmel [ ] i

= LiverSegment_IVa B 1.00
= LiverSegment_IVb W 1.00
= LiverSegment_| 1.00
= LiverSegment_VIII B 1.00
= LiverSegmentV | 1.00
= LiverSegmentVI = 1.00
= LiverSegmentVIl o 1.00

» Information

~ Display

Visible:

Selected:

Clip:

Slice Intersections Visible:
v Material Properties

Select the model Liver_Segment Il
Turn on/off its visibility to locate
— it in the 3D viewer. —
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3D Exploration of Liver Segments

®

fno 3D Slicer 4.0.gamma-2011-11-24
% & [Modules: . |@Models " QO IO @« A @ H » o 4~
1
B sosiicer
>

» Help & Acknowledgement

Position the mouse in
the 3D Viewer, hold
down the left mouse
button and drag to &\ 5
orient the 3D model to N
a superior view. . —

L
F
B
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3D Exploration of Liver Segments

eno
& [Modules: © Models

®

Q 3DSlicer

» Help & Acknowledgement

= Scene
= Liver Structures Models
= Vessels
= I\VC ]
» MainPortalVein
» LeftHepaticVein_and_Branches
» MiddleHepaticVein_and_Bran... |
» RightHepaticVein_and_Branc...
» LeftPortalVein_and_Branches
= RightPortalVein_and_Branches
» CaudateVeins
Segments
egment_|
= LiverSegment_IIl
= LiverSegment_IVa
= LiverSegment_IVb
= LiverSegment_|
= LiverSegment_VIII
= LiverSegmentV
= LiverSegmentVI
= LiverSegmentVll

» Information

~ Display
Visible: v
Selected:
Clip:
Slice Intersections Visible:
v Material Properties

Color:
~ Data Probe

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

800 3D Slicer 4.0.gar
% & Modules: © Models = ()~ QIO &« A9 &

Question 1:

mma-2011-11-24
» ol ¢~

What organ abuts the left-

most margin of segment Il
in this patient?

Answer 1: Stomach

Selected:

Clip:

Slice Intersections Visible:
v Material Properties

Color:
~ Data Probe

L
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3D Exploration of Liver Segments

LXeXe) 3D Slicer 4.0.gamma-2011-11-24
& # |Modules: . [@Models " QO IO e A @Hd » P IR » fa fa, -
1
e®

®

(1~

Question 2:

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

Wi
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3D Exploration of Liver Segments

e 0o 3D Slicer 4.0.gamma-2011-11-24
& Modules: . [@ Models =00 IO @ A §HEd ~Hle t- > @ fe R
G

®

Question 2:
Which segment would

most likely be affected by
an aggressive tumor '
invading locally from the &

right adrenal gland ? —
Answer 2: Segment VI

T
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ﬁ' 3D Exploration of Liver Segments

~ Question 3:

Which vessel separates
Segment Vb and
Segment V?
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Middle Hepatic Vein

[ XeYe) 3D Slicer 4.0.gamma-2011-11-24 .
& Modules: . [@Models =0 QI ® @« 4 @& 5\ t- | M Id d I e
o= [l
B sosiicer - -
e- hepatic vein

| » Help & Acknowledgement

BD|

= Scene
= Liver Structures Models
= Vessels

o IVC m 1.00
< MainPortalVein 1.00
< LeftHepaticVein_and_Branches M 1.00
= MiddleHepaticVein_and_Bran... [§ 1.00
< RightHepaticVein_and_Branc... 1.00
< LeftPortalVein_and_Branches 1.00
< RightPortalVein_and_Branches 1.00
< CaudateVeins 1.00

= Segments
< LiverSegment_II

1.00

< LiverSegment_lII

< LiverSegment_IVa

LiverSegment_IVb

LiverSegment_|

LiverSegment_VIII
'

LiverSegmentVI|
LiverSegmentVII

-

|» Information |

|~ Display \

\finiklA.

Question 3:
Which vessel separates Segment IVb and Segment V?
Answer 3: The middle hepatic vein
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Closing the Liver Scene

0 0o 3D Slicer 4.0.gamma-2011-11-24
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!" 3pSlicer
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| » Help & Acknowledgement

= Scene
= Liver Structures Models

ERVZ-INVNIN
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< CaudateVeins 1.00

= Segments
< LiverSegment_II 1.00
< LiverSegment_lII 1.00
< LiverSegment_IVa | 100
- anerSegment_IVb 0.31
< LiverSegment_| 1.00

< LiverSegment_VIII ||

Liver egmentVI [ ]
< LiverSegmentVIl ]
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|~ Display
Visible: v
Selected:
Clip:
Slice Intersections Visible:
v Material Properties

Color: [ ]
| ~ Data Probe
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Part 4:

Interactive 3D Visualization
of the segments of the lungs
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N Segments of the lung

| | Segmentation and 3D surface
| reconstruction of the lung and
| pulmonary vessels

Acknowledgment:

Segmentation of the lung surface and vasculature:
Raul San Jose Estepar, Ph.D., George Washko,
M.D., Ed Silverman, M.D. and James Ross, MSc.
Brigham and Women’s Hospital, Boston, MA
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Segments of the lung

Sonia Pujol, Kitt Shaffer ©2011-2012 Surgical Planning La

3D parcellation of arteries and veins from

original model of pulmonary vessels
(Kitt Shaffer, M.D., Ph.D. - Sonia Pujol, Ph.D.)

Right Upper Lobe (RUL)
- RUL Pulmonary Vein
- RUL Anterior Segment
- RUL Apical Segment
- RUL Posterior Segment
Right Middle Lobe (RML)
- RML Pulmonary Vein 1 & 2
- RML Lateral Segment
- RML Medial Segment
nght Lower Lobe (RLL)
RLL Pulmonary Vein 1,2,3
- RLL Anterior Basal Segment
- RLL Medial Basal Segment
- RLL Lateral Basal Segment
- RLL Posterior Basal Segment



Loading the Lung Scene

™ QO INO® @ A 9§ & t viPersistent | @ Ra o, -
o= HI

7
N\ /
N /

Select File » Load Scene from the main menu

eeeeeeeeeeeeeeeeeeeee

Load the file LungSegment_Scene.mrml |located in:

C:\Documents and Settings\Administrator\Desktop\3D\LungData
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Loading the Lung Scene

8006

%2 & Modules: Welcome to Slicer Al QO I O®g & 4 » o 4
e CIH o
P ; .
@ 3DSlicer R*L E‘;la‘;
W | A e ]2
elcome
Load DICOM Data [Gucy Load Data

@y Load Volume Data || @ Download Sample Data

» About

» The Main Window

» Loading and Saving

» Display

» Mouse & Kevboard

Position the mouse cursor in the
top left cornet of the 3D viewer,
and select the top left icon to
center the 3D view on the scene

e—

[ss Ryl
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Loading the Lung Scene

800

3D Slicer 4.0.gamma-2011-11-24
2 & [Modules: - |Welcome to Slicer S

d= 00N e A @2 ~Elelt-
\@msucer
w

o HA
Welcome

[ Load DICOM Data || Load Data J
[ Load Volume Data || @ Download

ple Data |

» About

» The Main Window

» Loading and Saving

» Display

» Mouse & Keyboard

Select the module Models from
the modules Menu.

~ Data Probe

W
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ung Segments

& Slicer File Edit View Help GO M D 4) @& 548PM Q
800 3D Slicer 4.0.gamma-2011-11-24
& [Modules: . [@Models =00 IO e« A9 HE » @l 4~ > @ A fa | v

e [l

@ 3DSlicer

[» Help & Acknowledgement =

= Scene
» chestCT_lungs
= RightUpperLobe_PulmonaryVein
= RightUpperLobe_PosteriorSegment
= RightUpperLobe_ApicalSegment
= RightUpperLobe_AnteriorSegment
= RightMiddleLobe_PulmonaryVein
= RightMiddleLobe_LateralSegment
= RightMiddleLobeMedialSegment
= RightMiddelLobe_PulmonaryVein2
= RightLowerLobe_SuperiorSegment
= RightLowerLobe_PulmonaryVein3
= RightLowerLobe_PulmonaryVein2
= RightLowerLobe_PulmonaryVein1
= RightLowerlLobe_PosteriorBasalSegment
= RightLowerLobeMedialBasalSegmen
= RightLowerLobeAnteriorBasalSegment
= RightLowerLobe_LateralBasalSegment
= RightLowerLobe_PulmonaryVein4

Slicer displays the list of 15
surface models of pulmonary
structures.

[» Information 2 R - ~1

ENNEEEEEEEETE e
P e e e e
§8888888888888888%

[~ Display M

Visible:

Selected:

Clip:

Slice Intersections Visible:
v

Color:
Opacity: [
| ~ Data Probe
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Lung Segments — Question 1

@ Slicer File Edit View Help GO MM = ) & 423PM Q
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@ 3DSlicer

[» Help & Acknowledgement

= Scene
< chestCT_lungs
= RightUpperLobe_PulmonaryVein
= RightUpperLobe_PosteriorSegment
= RightUpperLobe_ApicalSegment
= RightUpperLobe_AnteriorSegment
= RightMiddleLobe_PulmonaryVein
= RightMiddleLobe_LateralSegment
= RightMiddleLobeMedialSegment
= RightMiddelLobe_PulmonaryVein2
- HightLowerLobe,SuFeriorSe ment
= RightLowerLobe_PulmonaryVein3
= RightLowerLobe_PulmonaryVein2
= RightLowerLobe_PulmonaryVein1

thtLowerLobe Posterlor asalSegment

EEEEEEEENNEEEE
8F3883358833585%

[» Information

[~ Display
Visible: v
Selected:
Clip:
Slice Intersections Visible:
v Material Properties

Color: ( []

]
Opacity: 711.00 |

Amhiant: ) nnn i«
|~ Data Probe
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Lung Segments — Question 2

i @& Slicer File Edit View Help S D M = q) & 425PM Q
800 3D Slicer 4.0.gamma-2011-11-24
& |Modules: . @ Models "0 QOIN® & 29 & » g‘ 4~ »| @ f Fa

!l; 3pSlicer
4

[» Help & Acknowledgement [+

= Scene

.. _chestCI_lungs
RightUpperLobe_Pulmo...
RightUpperLobe_Poster
RightUpperLobe_Apical...
RightUpperLobe_Anteri...
RightMiddleLobe_Pulm...
RightMiddleLobe_Later...
RightMiddleLobeMedial.
RightMiddeLobe_Pulmo.
RightLowerlLobe_Superi.
RightLowerLobe_Pulmo.
RightLowerLobe_Pulmo.
RightLowerLobe_Pulmo.
RightLowerLobe_Poster.
= RightLowerLobeMedi
= RightLowerLobeAnterior.

L[|

9939999999999

[eletoYololotototototetoYoto kol
[eleleletotelelolotototot ookl ]

| » Information

| ~ Displav

Question 2:Which
segment’s vascular
supply is shown at the
arrow?
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Lung Segments — Question 2

& Slicer File Edit View Help GO M D 4) GF 425PM Q
800 3D Slicer 4.0.gamma-2011-11-24

& & |Modules: . [@Models "0 O INO @si@R » o)t~

\Q 3DSlicer
v

| » Help & Acknowledgement =
= Scene
.. _chestCI_lungs 0.24
= RightUpperLobe_Pulmo... ll 1.00
= RightUpperLobe_Poster... ll 1.00
= RightUpperLobe_Apical... l 1.00
= RightUpperLobe_Anteri... [ 1.00
= RightMiddleLobe_Pulm... & 1.00
= RightMiddleLobe_Later... 1.00
= RightMiddleLobeMedial... [ 1.00
= RightMiddeLobe_Pulmo... [ 1.00
= RightLowerLobe_Superi... ll 1.00
= RightLowerLobe_Pulmo... [l 1.00
= RightLowerLobe_Pulmo... [l 1.00
= RightLowerLobe_Pulmo... | 1.00
= RightLowerLobe_Poster... [l 1.00
= RightLowerLobeMedial... | 1.00
= RightLowerLobeAnterior... | 1.00

Question 2:Which segment’s
vascular supply is shown at
the arrow?

Answer 2: Right Upper Lobe
Apical Segment
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Lung Segments — Question 3

“ & Modules:

@ 3DSlicer

Help & Acknowledgement

= Scene
= chestCT_lungs
- nghtUpperLobe PulmonaryVein
htU Lob

per|
- nghtMlddIeLo ulmonaryVein
» RightMiddleLobe_LateralSegment
= RightMiddleLobeMedialSegment
» RightMiddeLobe_PulmonaryVein2
= RightLowerLobe_ Su eriorSegment
= RightLowerLobe_PulmonaryVein3
= RightLowerLobe_| PuImonaryVein2
= RightLowerLobe_PulmonaryVein1
- nghtLowerLobe Posterlor asaISe
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Lung Segments — Question 3

8006 3D Slicer 4.0.gamma-2011-11-24.
& [Modules: . [@ Models S| -

)
@ 3DSlicer

» Help & Acknowledgement

= Scene
» chestCT_lungs
= RightUpperLobe_PulmonaryVein
= RightUpperLobe_PosteriorSegment
= RightUpperLobe_ApicalSegment
= RightUpperLobe_AnteriorSegment
» RightMiddleLobe_PulmonaryVein
» RightMiddleLobe_LateralSegment
= RightMiddleLobeMedialSegment
= RightMiddeLobe_PulmonaryVein2
» RightLowerLobe_SuperiorSegment
= RightLowerLobe_PulmonaryVein3
< RightLowerLobe_Pulmonar: \'/ein2
- R e_Pul
« RightLowerLobe_PosteriorBasalSe...
= RightLowerLobeMedialBasalSegmen
= RiahtLowerLobeAnteriorBasalSea...

Question 3:Which
segment’s vascular supply
iIs shown at the arrow?
Answer 3: Right Lower
Lobe Pulmonary Vein 1
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Lung Segments — Question 4

@& Slicer File Edit View Help PRl 440PM Q
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G 3DSlicer

[» Help & Acknowledgement
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< RightUpperLobe_PulmonaryVein 1l
< RightUpperLobe_PosteriorSegment
< RightUpperLobe_ApicalSegment
< RightUpperLobe_AnteriorSegment
« RightMiddleLobe_PulmonaryVein
< RightMiddleLobe_LateralSegment
< RightMiddleLobeMedialSegment
< RightMiddeLobe_PulmonaryVein2
= RightLowerLobe_SuperiorSegment
= RightLowerLobe_PulmonaryVein3
= RightLowerLobe_PulmonaryVein2
- RightLowerLobe_Pulmonar Veinl W
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Lung Segments — Question 4
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Smallest: Medial Basal
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Lung Segments — Question 4
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3D Visualization of DICOM images

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

» User-defined 3D view of the
anatomy

« 3D Open-source platform for
Linux, Mac and Windows

Sonia Pujol, Kitt Shaffer ©2011-2012 Surgical Planning Laboratory, ARR Slide 105



Acknowledgments

National Alliance for Medical Image Computing (NA-MIC)
(NIH Grant US4EB005149)

Lung Data: Estepar, Washko, Silverman, Ross - Brigham and Women’s
Hospital. K25 HL104085, COPDGene 01 HL089897 and U01 HL089856

Neuroimage Analysis Center (NAC)
(NIH Grant P41 RR013218)

Sonia Pujol, Kitt Shaffer ©2011-2012 Surgical Planning Laboratory, ARR Slide 106



www.slicer.org
WWW.Na-mic.org

Questions and comments: spujol@bwh.harvard.edu
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