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3D Visualization of DICOM images for Radiological applications

®

Following this tutorial, you
will be able to load and
visualize DICOM volumes
with 3D Slicer, and to
iInteract in 3D with structural
iImages and models of the
anatomy.
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Overview

Part I: 3D Data Loading and visualization of DICOM images
- Volume Rendering of thoraco-abdominal CT data

Part ll: 3D interactive exploration of the anatomy
- Exploration of the Segments of the liver
- Exploration of the Segments of the lung
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Overview

Part I: 3D Data Loading and visualization of DICOM images
- Volume Rendering of thoraco-abdominal CT data
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Welcome to Slicerd

800 3D Slicer 4.2.0-rc1-2012-10-28
File Edit View Help
& &a Modules: . |2 Welcome to Slicer

@ 3DSlicer

Welcome

®

=m0 Q9O ¢ 2 | EH|t B M R4~

e [

(=& Load DICOM Data | [reic Load Data ]
[ # Slicer || @ D Sample Data |
[» About

[ » The Main Window

| » Display

[» Mouse & Keyboard

[» D ion & Tutorials

)
J
[» Loading and Saving l
J
J
J
)

[ » Acknowledgment
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Navigating the Application GUI

-coive Menu & Toolbar
: ,‘
The Graphic User e
Interface (GUI) of Slicer4 3D Viewer
integrates four
components: e
* the Menu Toolbar Module GUI
«  the Module GUI Panel Panel
* the 3D Viewer
* the Slice Viewer
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ﬁ' Welcome to Slicer4.2

ACPC Transform

View Help

e 3DSlicer

Add Scalar Volumes

Annotations
4 Data
& DICOM

We | Con- eor

© Models
7 Scene Views

i Load DICOM Data | | f- o

& Slicer 1. View C

® Volume

%o Volumes
> The Main Window | to Slicer

» Loading and Saving

Wizards

» Display

» Mouse &

.

» Acknowledgment

Diffusion

IGT

Filtering
Surface Models
Converters
Endoscopy
Utilities
Developer Tools
Legacy

Testing

Work in Progress

& g [Modules: . [ Welcome to Slicer Affine Regi
All Modules # Annotations

AtlasTests
BSpline Deformable Registration
BSpline to deformation field
@ Cameras
Cast Scalar Volume
ChangeTracker
Charting
CheckerBoard Filter
® Colors
Create a DICOM Series
@ Crop Volume
Curvature Anisotropic Diffusion
4 Data
DataProbe
Demon Registration (BRAINS)
# DICOM
DICOM to NRRD Converter
Diffusion Tensor Scalar Measurements
Diffusion Weighted Volume Masking
DTlexport
DTlimport
DWI Joint Rician LMMSE Filter
DWI Rician LMMSE Filter
DWI to DTI Estimation
DWI to Full Brain Tractography
DWI Unbiased Non Local Means Filter
Editor
EMSegment Command-line
L} with Atlas

N

& EMSegmenter without Atlas

Histogram Matching
Image Label Combine
Intensity Difference Change Detection (FAST)
Label Map Smoothing
Label Statistics
labelToggleBug2049
Linear Registration
Mask Scalar Volume
Median Image Filter
Merge Models

Model Maker

Model To Label Map

© Models

Multiply Scalar Volumes
MultiVolumeExplorer
MultiVolumelmporter
N4ITK MRI Bias correction

3¢ OpenlGTLinkIF

£l

Orient Scalar Volume

Otsu Threshold Image Filter

Otsu Threshold Segmentation
Performance Tests

PET Standard Uptake Value Computation
Probe Volume With Model

Reformat

Resample DTI Volume

Resample Image (BRAINS)

Resample Scalar Volume

Resample Scalar/Vector/DWI Volume
Rigid Registration

Robust Multiresolution Affine Registration
Robust Statistics Segmenter
RSNA2012Quant

RSNA2012Vis

(Issue 2428)

on Growing Segmentation

Interactive Seeding
Label Map Seeding

RML Files to New EMSegmenter Standard

“ Transforms
Vector Demon Registration (BRAINS)
Vector to Scalar Volume

M View Controllers

ViewControllers Slice Interpolation Bug 1926

@ Volume Rendering

@ Volumes
Voting Binary Hole Filling Image Filter
WebGL Export

& Welcome to Slicer
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General Registration (BRAINS)
Gradient Anisotropic Diffusion
Grayscale Fill Hole
Grayscale Grind Peak
Grayscale Model hMaker
Cast Image Histogram Matching
ChangeTracker image Label Combine
CheckerBoard Filter
Colors Joint Rician LMMSE Image Filter
Create a DICOM Series Label Map Smoothing
Crop Volume Label Statistics
Curvature Anisotropic Diffusion Linear registration
DICOM MRI Bias Field Correction
DWI to Full Brain Tractography Mask Image

Mask from D
Data e

,3?5/' _

1einn Weightad Imanee

Diffusion Tens
EMSegment Command-line
EMSegmenter with Atlas
EMSegmenter without Atlas
Editor

Endoscopy

Event Broker

Execution Model Tour
Expert Automated Registration
Extract Skeleton

Fast Affine registration

Fast Nonrigid BSpline registration
Fast Rigid registration

urements

Fiducial Reg
Foreground masking (BRAINS)
Gaussian Blur

Resample Scalar Voiume
Resample Scalar/VeclorfOWi Voiume
Rician LMMSE Image Filter

Intensity Difference Change Detection (FAST)

obust Multiresoiution Affine Registration
Robust tics Segmentation
SUVCompiitation

& Sampie Data
« Scene Views
Simple 10 Test

tography Fiducial Seeding

Tractography Labelmap Seeding

Transform MRML Files to New EMSegmenter Standard

Transforms

Unbiased Non Local Means fiter for DWI

View Controllers )

® Volume Rendering &

@ Volumes g
Voting Binary Hole Filling

¢

Slicer4.2 contains
more than 100
modules for image
segmentation,
registration and 3D
visualization of
medical imaging data
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Part 1:

Retrieving a DICOM Volume
from a DICOM Peer
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ﬁ' DICOM Query/Retrieve

DICOM datasets
information

Retrieve
DICOM datasets
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ﬁ' Using Local DICOM Peer Simulator

,ﬂ -
Execute
%COM QR

PC
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Start a DICOM Peer Simulator

600 3D Slicer 4.2.0
Ea |Modues: . [ Weicome to Sicer "0 Q| 9O a«a@ 2~ b5

All Modules

[ Annotations
‘b\ 3DSlicer 4 Daa

# oicom
7 Edior

Welcole ..

4 Transforms

—_|[® ViewControllers
Load DICOMData | @) volume Rendering

@ Customizs Slicer | @ Volumes

—{EN Weicome to Slicer

4 Customize Slicer

» About .| Wizards »
Informatics ("
= Registration .
» The Main Window S anEion .
Quantfication >
» Loading and Saving Dikn s
IGT 5
» Display | Fitering L
Surface Models
» Mouse & Keyboard Converters >
| Endoscopy o
» Documentation & Tutorials Utiities »
| Developer Tools Hs
» Acknowledgment Legacy |
Testing Command Line Module Test

\

Work in Progress

SelfTests
TestCases

Scene Import (Issue 2428)
Scene Performance

Go to JRC2013Vis module
Module -> Testing -> TestCases

B

ViewControlers Slice Interpolation Bug 1926
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Start a DICOM Peer Simulator

ga & &3 voses O [Jmcotavis :—OJ @o%ﬁ/lt B A R4
e@®

B

L4

> Help & Ack

aaaaaa
L load and Test
C Sasup o0

Wﬂ n

nnnnnnnnnn

Click on Start/Stop DICOM peer
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Start a DICOM Peer Simulator

3D Slicer 4.2.0
2o 2 & [vowes U [ovs 5= QO PO @@ < 4@ An b~
ox [t
|
| {.l\s |||||
i
| » Help & Acknowledgemer

aaaaaa

aaaaaaaaaaaa

oooooooooooooooooo

Part 3: Liver
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Start a DICOM Peer Simulator

000

Ea |Modues: . [JRC2013Vis =0

e@®

3D Slicer 4.2.0

QPO &« «

0.0.6, Select DCMTK dataset1_dcmtk-db directory

¥ Help & Acknowledgement

m | i || (1] SlicerData 3 (Q

FAVORITES Name Date Modified
Al My Files Today 1:20 PM
s Applications M demarscp.cfg Mar 22, 2013 5:01 P!
o » [ demtk-database Today 10:04 AM

~ Acollapsible bution [ Documents
| u

© Downloads

= Movies

3 Music
| [ Pictures

14} nicky

(£ Dropbox

3 trunk

(£ phoenix120

(3 stat

{3 Google Drive

£ Slicer

New Folder

Select “Dcmtk-db” folder, and click on Choose

'~ Data Probe

@
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Loading a DICOM volume

800
FEile Edit View Help
g 'Modules: . Welcome to Slicer ™0 Q09O &d v t - Ao Ra |4
ox @1
Q 3DSlicer
Welcome
L]
TN o Click on Load DICOM

@ Customize Slicer ownload Sample Data

» About
Main Window

Data in the panel of the
o Welcome to Slicer

» Mouse & Keyboard

» Documentation & Tutorials m Od u I e
- * R:0.00 8

» Acknowledgment

~ Data Probe

L
F
B

None RAS: (125.0, -125.0, 1.0),
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Show DICOM browser window

3D Slicer 4.2.0

File Edit View Help

Eo o . - IS . [ &

ga B4 28 |Mowues . [Zoicom = Q0.0 9O «d s t~ @ fa R 4~

= B
@ 3DsSlicer 806 DICOM Details
Import Export Query Send Remove LocalDatabase: | 99 A ujol2012/Quanti 'g_Sunday_Nov25_2012/dicom-database
l » Help & Acknowledgement Name # Age Scan Date Subject ID Number Institution Referrer Performer
|v Servers
| Start Listener
Start Listener when Slicer Starts

|+ DICOM Database and Networking
| Show DICOM Browser
|+ Recent DICOM Activity

0 series added to database in the past hour

DICOM Data Reader Warnings
Refresh
¥ Data Probe
Gl [ [+)
L T ol Uncheck All Load Selection to Slicer [ Close
E I Make DICOM Browser Persistent

The GUI of the DICOM browser window appears
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Show query/retrieve panel

3D Slicer 4.2.0

I8 & %o lwwes O [Bocn = Q O |9 O @ z t- 8 W |+

e i

E 3DSlicer
4 T

» Help & Acknowlel Import  Ex; Query | S Remove LocalDatabase: 9 /usersinicky/SlicerDicomDatabase

DICOM Details

Name ~  Age Date Subject ID Number Institution Referrer Performer

DICOM Data Reader Warnings

|

Click on Query to open query/retrieve panel

®nr

|
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Add a DICOM peer

3D Slicer 4.2.0
o, o = P . N
@@Mmuus:u\émcom = Q0 QPO &« ~ @ t~ @ R R~
ex i
@ 30Slicer
DICOM Details
» Help&Acknowle Import Export Query Send Remove LocalDatabase: 59 1Usershicky/SiicerDicomDatabase
= [Name A Age Scan Date Subject D Number Institution Referrer Perormer
~ Seners
Start Listener wh
~ DICOM Databa 2.2 © Form
— | DataSources Search Options

Name | Study | Series | «[»]

'~ RecentDICOM = Caling AETile [CTKSTORE

Servers
0 series added o
. | v Name AETHe Address Port CGET
1/[ ExampleHost AETITLE dicom.example... 11112 © Any Date ) Any
- Today vicA
2/[ MedicalCo... ANYAE dicomserverco... 11112 v Vosterday <ot
Last Week ¥ MR E
Last Month ¥ NM i Wamings
SelectRange | ¥ US
v PT —— ")
¥ XA

Add Server Remove Server

Rrage AETitle | CTKSTORE 1112

Query Retrieve Close

Click on Add Server to add a DICOM peer
: I N A
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Add a DICOM peer

000

3D Slicer 4.2.0

Q 30Slicer
000

Ifa B Za wwes O (Bocon " QO IPO @@ < EIt-IE W Kb

DICOM Details
» Help&Acknowle Impont Export Query Send  Remove LocalDatabase: 59 usersinicky/SlicerDicomDatabase
Name ~ | Age | Scan Date | Subject ID Number Institution | Referrer Performer |

¥ Servers

|| Start Listener wh

¥ DICOM D:

Data Sources

Search Options

Calling AETitle |CTKSTORE

¥ Recent DICO

| || [Name | Sty | Sers [ 1]

 Servers ]
0 series added
¥/ Name | AETite Address | Port CGET |
1)1 | ExampleHost AETITLE dicom.example... 11112 @ Any Date ¥ Any
ool — © Today ¥ CR
2 ANYA 14140 O Yesterday 9or
E) 4 pomTk localhost 12345 © Last Week ¥ MR
y () Last Month ¥ NM
) SelectRange = ¥ US
VIPT
¥ XA
Add Server [l Remove Server )
Storage AETitle| CTKSTORE ]srorage Port 11112 |
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Query DICOM volumes

3D Slicer 4.2.0

Ba |Modues: . (&4 bicom 3] - O. QPO &« @ «

o [l
!U= 30Slicer

DICOM Details

[» Help&Acknowlel Import Expot Query Send Remove LocalDatabase: 9 1Usersinicky/SlicerDicomDatabase
Name ~  Age Scan Date Subject ID Number Institution Referrer Performer
|~ servers
Start Listener wh
~ DICOM Datapg 2.2.© Form
T |  DataSources Search Options
RecentDICOM  Caling AETitle |CTKSTORE
o senen
0 series added to|
1 «  Name AETitle Address Port CGET
1|/ ExampleHost AETITLE dicom.example... 11112 @ Any Date | Any
Today v cA
2|11 MedicalCo... ANYAE dicomserver.co... 11112 Yoy —_—
3 DCMTK localhost 12345 v Last Week v MR E :
Last Month v NM i Wamings
SelectRange | ¥/ US
v PT A:0.00
v XA
Add Server I Remove Server
Storage AETille |CTKSTORE Storage Port 11112
trieve Close
. n "
- )
| ¥ Data Probe
L
F
B
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Retrieve DICOM volumes

3D Slicer 4.2.0

C.OI9® @i «

) &a [Modues: . [ oicom 3| -

B®

t-1@ M R 4~

@ 3DSlicer
4 DICOM Details
\» He\p&AcknowI; Import Export Query Send Remove LocalDatabase: 9 Usersinicky/SlicerDicomDatabase
Name 4 | Age Scan Date Subject ID Number Institution Referrer Performer
|~ servers
Start Listener wh

~ DICOM Databa 2.2 © Form

Data Sources Search Options
~ RecentDICOM = Caling AETitle |CTKSTORE Name | Siudy | Series | \[»]
Servers patient!
0 series added 10|
— v/ Name AETitle Address Port CGET

1|1 ExampleHost AETITLE dicom.example... 11112 @ Any Date v Any
Today v cA

2| | MedicalCo... ANYAE 1112 iy qcr

3 DCMTK localhost 12345 v Last Week v MR E
Last Month ¥/ NM = Wamings
SelectRange | ¥ US

v PT
v XA
Add Server A Remove Server
Storage AETitle | CTKSTORE Port 11112
Retrieve |
Name Age Sean Subject ID Number Institution Referrer
=/ patent! patenti_ID
= CT Thorax Abdomen 2005-06-01 6936864
Nodescription ~ CT 6 0

Click on Retrieve to retrieve DICOM volume
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Close query/retrieve panel

) &a [Modues: . [ oicom 5

E 3DSlicer
4

B®

C.OI9® @i «

3D Slicer 4.2.0

DICOM Details

t-8 M |4~

\ » He\p&AcknowI; Import Export Query Send Remove LocalDatabase: 9 Usersinicky/SlicerDicomDatabase
Name 4 | Age Scan Date Subject ID Number Institution Referrer Performer
|~ servers
Start Listener wh
800 Form
Data Sources Search Options
Caling AETitle |CTKSTORE Name | “Study | Series || <[¥]
Servers patient!
v Name AETitle Address Port CGET
1/[ ] ExampleHost AETITLE dicom.example.... 11112  Any Date ¥ Any
Today v CR
2 MedicalC ANYAE 1112 Yesterday v CcT
3 DCMTK localhost 12345 v Last Week ¥ MR =
Last Month v NM Warnings
SelectRange | ¥/ US
v PT
v XA
Add Server Remove Server
Storage AETitle | CTKSTORE Storage Port 11112
[ Query Retieve || Close |
Name Age Scan Date Subject ID Number Institution Referrer
=" patienti patienti_ID
= CT Thorax Abdomen 2005-06-01 6936864
Nodescripion  CT 6 0

Click on close button to close query/retrieve

panel
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Loading a DICOM volume

DICOM Details

Import Export Query Send Remove LocalDat:#/Users/spujol/workshop/RSNA2012/data/DICOM-database|

Name ~ Age Scan Date Subject | Number Institutiol Referrer Performer
= patient1 patien...
= CT Thorax Abdomen 2005-... 6936864 oEfZQ...
CT_Thorax_Abdomen CT 6 2005-... HEART 14
QI | D)
DICOM Data Reader Warnings

| Uncheck All | Load Selection to Slicer|| Close
- /" Make DICOM Browser Persistent
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Loading a DICOM volume

800 DICOM Detail:

Import Export Query Send Remove LocalDats| #/Users/spujol/workshop/RSNA2012/data/DICOM-database ]
Name ~ Age Scan Date Subject | Number Institutiol Referrer Performer \
= patient1 patien...

= CT Thorax Abdomen 2005-... 6936864 oEfZQ...
CT_Thorax_Abdomen CT 6 2005-... HEART 14

Image 3 Image 4 OM Data leader Warnings
| v 6:CT_Thorax_Abdo... Scalar Vol... H
: CT_Thorax_Abdo... Scalar Vol...
- W q : CT_Thorax_Abdo... Scalar Vol...
: CT_Thorax_Abdo... Scalar Vol...

, b X ” 6
ISPE S 6
6: CT_Thorax_Abdo... Scalar Vol...
Image 5 Image 6 Image 8 Image 9 6: OT Thorax_Abdo... Scalar Vol...
6: CT_Thorax_Abdo... Scalar Vol...
. ;- d -3 B J 6: CT_Thorax_Abdo... Scalar Vol...
i v v 6: CT_Thorax_Abdo... Scalar Vol...
6: CT_Thorax_Abdo... Scalar Vol...
image 0, jmage i 6: CT_Thorax_Abdo... Scalar Vol...
6: CT_Thorax_Abdo... Scalar Vol...
6: CT_Thorax_Abdo... Scalar Vol...
By a 4 6: CT_Thorax_Abdo... Scalar Vol...
6: CT Thorax Abdo... Scalar Vol... S
Image 15 Image 16 Image 17 Image 18 Image 19 5 Uncheck All || Load Selection to Slicer || Close
e — " Make DICOM Browser Persistent
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Loading a DICOM volume

8 00 mmk
Import Export Query Send Remove LocalDats| #/Users/spujol/workshop/RSNA2012/data/DICOM-database
Name ~ Age Scan Date Subject | Number Institutiol Referrer Performer
= patient1 patien...
= CT Thorax Abdomen 2005-.... 6936864 oEfZQ...
CT_Thorax_Abdomen CT 6 2005-... HEART 14

I

)ICOM Data Reader Warnings
Thorax_Abdo... Scalar Vol...
Thorax_Abdo... Scalar Vol...
Thorax_Abdo... Scalar Vol...
Thorax_Abdo... Scalar Vol...
Thorax_Abdo... Scalar Vol...
Thorax_Abdo... Scalar Vol...
Thorax_Abdo... Scalar Vol...
Thorax_Abdo... Scalar Vol...
Thorax_Abdo... Scalar Vol...
Thorax_Abdo... Scalar Vol...
Thorax_Abdo... Scalar Vol...
6: CT_Thorax_Abdo... Scalar Vol...
6: CT_Thorax_Abdo... Scalar Vol...
6: CT_Thorax_Abdo... Scalar Vol...
6: CT Thorax Abdo.. Scalar Vol

Image 15 Image 16 Image17  Image18 Image 19 ol Uncheck Al Load Selection to Slicer | Close
- P P Make er gifsistent

GI
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Loading a DICOM volume

o

me

ile Edit View Help
& & & /Modules: . &DICOM " QO IPO @@ 2Bt 8 M Rl

®

» Help & Acknowledgement

~ Servers

Start Listener
Start Listener when Slicer Starts
~ DICOM Database and Networking
Show DICOM Browser
~ Recent DICOM Activity

1 series added to database in the past hour
Today: CT_Thorax_Abdomen for patient1

Refresh

~ Data Probe

sagittal slices of the DICOM dataset | T Sz



Loading a DICOM volume

806 3D Slicer 4.2.0-rc1-2012-10-28
File Edit View Help
& Modules:

@ 3DSlicer

» Help & Acknowledgement

e®

#DICOM " QO0 |90 @@ 2@t 8 M R+
1

~ Servers

Start Listener

Start Listener when Slicer Starts
~ DICOM Database and Networking
Show DICOM Browser )
~ Recent DICOM Activity

1 series added to database in the past hour
Today: CT_Thorax_Abdomen for patient1

~ Data Probe

| Red RAS:(-79.4,290.2,-188.5) Axial Sp:2.0
L None 0

FNone 0

B6: CT_Thorax_Abdomen (426, 17, 145)-956
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Loading a DICOM volume

8006

File Edit View Help

ga & £ Modules: . |@Volumes "0 QIO e« 2 Bt 18 W R+~
e®

{‘\ 3DSlicer
-

» Help & Acknowledgement

» Volume Information

; Slicer has a series of
n window/level presets

)
Active Volume |6: CT_Thorax_Abdomen 5|
|
|

Window Level editor prese’

WL

W:350 [3/|Manual W/L s/|L:40 2
" — L]
a : available
-1434 2| 3480 ;| V I
» Histogram

Click on the Window Level
Preset CT-abdomen, or
adjust manually the Window
and Level using the Manual
WI/L slider
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Loading a DICOM volume

00
ile Edit View Help
g3 # % Modules: . @ Volumes "m0 OQIPO @@ < t 1@ A R |-

‘9 3pSlicer

» Help & Acknowledgement

|

Active Volume|6: CT_Thorax_Abdomen 4|
» \lolume Information |
|

Position the mouse cursor
over the red banner in the
Red Viewer to display the
slice menu.

Click on the Links icon &,
to link the slice controls
across all Slice Viewers.
Click on the Eye icon to
display the three anatomical

controls (except
4l scales) across al

slices in the 3D Viewer

= I =4
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Loading a DICOM volume

® 00

File Edit View Help

Slicer 4.2.0-rc1-2012-10-28

% |Modules: . |® Volumes 2= Q. PO ad s t - @ A e
om @1

@ DSlicer

» Help & Acknowledgement
Active Volume 6: CT_Thorax_Abdomen

» Volume Information

~ Display )
Lookup Table: IlF Grey B
Interpolate: A

Window Level editor presets:
b1 EN 3

W: 350 - Manual W/L + | L:40
Threshold: off : M
-1434 * 3480

18850| - Y #

BN

+|6: CT...domen

The three anatomical
slices appear in the 3D
viewer. Use the right-
mouse button in the 3D
Viewer to zoom in and out
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Loading a DICOM volume

800 3D Slicer 4.2.0-rc1-2012-10-28
File Edit View Help
g3 & & Modules: . @ Volumes "0 QIO &« 2 |EH|t-18 M R~

E 3DSlicer
4

» Help & Acknowledgement

Active Volume 6: CT_Thorax_Abdomen
» Volume Information

~ Display
Lookup Table: [ Grey g

Interpolate:  ~
@ A

Window Level editor presets:

A

W: 350 |3/ Manual W/L s[L:a0 TEs
Threshold: off ¢
-1434 ¢ 13480 1| g

Use the left-mouse button
in the 3D Viewer to rotate
the 3D volume

wmr
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Loading a DICOM volume

CXeXe) 3D Slicer 4.2.0-c1-2012-10-28 |
File Edit View Help
%a Modules: . | Volumes |- . / E|t- @ A R 4~

P fps
@ 33333333 R\_L [[Center the 3D
view on the scene

» Help & Acknowledgement

Axial +/6: CT...dom,

J 8

~ Data Probe

wnr
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Loading a DICOM volume

6006 3D Slicer 4.2.0-rc1-2012-10-28

File Edit View Help
ga & & Modules: . @ Volumes = Q.

m 3DSlicer
=

» Help & Acknowledgement

» Volume Information

\
|
Active Volume|6: CT_Thorax_Abdomen ¢
\
|
|

~ Display
Lookup Table:) ¢ Grey B

Interpolate:  ~
Window Level editor presets:

Click on the Slicer layout

menu icon, and select the
Conventional Widescreen
layout

= Yellow slice only
@ Green slice only
Tabbed 3D

= Tabbed slice

= Compare

m Compare Widescreen

= Compare Grid
——H 1hree over three

BN i Three Over Three Quantitative
m Four over four

~ Data Probe

wmr

R0
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Loading a DICOM volume

"0 Q0 PO & s HIt B W™ R+
= B

~ Data Probe

L
E
B
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3D Interactive exploration of
thoraco-abdominal CT data
using Volume Rendering
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Volume Rendering

600
File Edit View Help
ga & & Modules: . |®Volume Rendering

®

" QO IPO @@ 2Bt 8 w4~

» Help & Acknowledgement

«+Volume: |6: CT_Thorax_Abdomen
» Inputs

~ Display
Preset: | Select a Preset ¢]
Shift:

Select thé m—oﬂdulé. Volume
Rendering in the modules
menu

~ Data Probe

L
E
B
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Volume Rendering

600 3D Slicer 4.2.0-rc1-2012-10-28
File Edit View Help
ga & & Modules: . |®Volume Rendering

@ 3DSlicer
y

» Help & Acknowledgement

é ©Volume: [6; CT_Thorax_Abdomen

» Inputs

®

" QO IPO @@ 2Bt 8 w4~

~ Display
Preset: Select a Preset
Shift:

Select thé VO—|ILIJmé.

6:CT_Thorax_Abdomen
|

~ Data Probe

L
E
B
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®

Volume Rendering

800

File Edit View Help

ga & & Modules: . ®Volume Rendering ("0 Q09O e 2
EEl N

» Help & Acknowledgement

«+Volume: |6: CT_Thorax_Abdomen
» Inputs

~ Display

= 3intpee:
Shift: =
= L L [
Rendering: @ l . - l /*
> Advancet - _ iy

Click on Preset in the Display ™
tab to display the list of available
presets for the transfer function ~ p»

Select the Preset CT-Cardiac3 m—




Volume Rendering

®

806

Eile Edit View Help

ga Modules: . |® Volume Rendering = QO|I9© «@ <~ |EHIt-
ex M1 E

» Help & Acknowledgement

\
~Volume: 6: CT_Thorax_Abdomen ¢
» Inputs J
\

~ Display

Preset: @ CT-Cardiac3 <
Shift:

Crop: Enable < Di Ol | =Fit to Volume

Rendering: NCI GPU Ray Casting g

Select the Rendering VTK
CPU Ray Casting, and
click on the eye icon in the
Volume tab to display the
Volume rendered volume
in the 3D viewer
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Volume Rendering

3D Slicer 4.2.0-rc1-2012-10-28

®

File Edit View Help
ga & 2% Modules: . |® Volume Rendering

@ 3DSlicer

» Help & Acknowledgement

=0 Q09O & Ed v t @ R R+

= Volume: 6: CT_Thorax_Abdomen
» Inputs

~ Display

Preset: @ CT-Cardiac3 3
Shift:
Crop: Enable <+ Display ROl | #Fit to Volume |
Rendering: NCI GPU Ray Casting

» Advanced...

Slicer displays the 3D
rendered volume of the \
CT _Thorax_Abdomen dataset —
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Volume Rendering

800 3D Slicer 4.2.0-rc1-2012-10-28
File Edit View Help
&a [Modules: . ® Volume Rendering (= Q00|90 @@ 4~ An fo| 4+

CEY
\!b; 3DSlicer
4

» Help & Acknowledgement

= Volume: 6: CT_Thorax_Abdomen

Move the Shift slider

toward the right, to

shift the transfer

function and display
_ the aorta
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Volume Rendering

8 0 06 3D Slicer 4.2.0
File Edit View Help
@ @ Modules: \‘.Volume Rendering ¢] -' 0. O e O & z 7. t~ =™ Eh' ‘é;‘ -

e Ml

@ 3DSlicer

» Help & Acknowledgement

-+ Volume: [6: CT_Thorax_Abdomen 2]
» Inputs 1
¥ Display 1
Preset: @ CT-Cardiac3 4 ‘
Shift: i

Crop: Enable £ Display ROI £ Fit to Volume
Rendering: [ VTK CPU Ray Casting )
¥ Advanced... J

The volume rendered image
of the aorta and rib cage
appears in the 3D viewer
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Volume Rendering

8 006 3D Slicer 4.2.0
File Edit View Help

.0 9O &Hd 2 t B8 A S b
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Volume Rendering

8006
File Edit View Help
£ Modules: . |® Volume Rendering

(=009 O e @ t @ A R~
e [l

@ ,,,,,,,,
Use the mouse in the
3D window to rotate
the volume rendered

Image

~ Data Probe

L
F
B
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Volume Rendering

800 3D Slicer 4.2.0-rc1-2012-10-28
File Edit View Help
% Modules: . |® Volume Rendering "0 0|90 «@ < EHlt- An fo| 4~

. )
@ 30Slicer ."'l.lll : l’-' I Imﬂj )
» Help & Acknowledgement &) mw-' ¥
r ol

= \Volume: |6: CT_Thorax_Abdomen
2 » Inputs

~ Display

Preset:  ®CT-Cardiac3
Shift:
Crop: Enable « Display ROl [« Fit to Volume
Rendering: NCI GPU Ray Casting g
» Advanced...

Click on the eye icon
in the volume
rendering panel to
remove the volume
rendered image from
the 3D viewer
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Volume Rendering

800 3D Slicer 4.2.0

File Edit View Help

7?@ @7Modules:“\[.Volumeﬁendering :l-, evo 7‘ Q 4 7. 77 £~ @ fe Ehvr-é-'

e 3DSlicer

» Help & Acknowledgement

J
£ Volume: [ 6: CT_Thorax_Abdomen ]
» Inputs l

J

¥ Display

Preset: [ @ CT-Cardiacd i l
Shift: A

Crop: ¥/ Enable .+ Display ROI
Rendering: [VTK CPU Ray Casting 3

> Advanced...
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Volume Rendering

8006 3D Slicer 4.2.0
File Edit View Help

@ @ @ |Mowes . [© voume Renderng =00 90 e«@ 2 t -8 A R4

@ 3DSlicer

P Help &

» Inputs

|
|
% Volume: (6:CT_Thorax_Abdomen ¢
J
J

¥ Display

Preset: | /g CT-Cardiac3 & ]

Crop: v & Display ROI £ Fitto Volume
ﬁ ceste ?]
» Advanced... ]

The region of interest
appears in the 3DViewer

B
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Volume Rendering

8086 3D Slicer 4.2.0
File Edit View Help

@ @ Modules: ‘\[.Volumeﬁendenng

@ 3DSlicer

» Help & Acknowledgement

= 0 Q9O &« @ 2 LB M S| 4
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Volume Rendering

8086 3D Slicer 4.2.0
File Edit View Help

@ @ Modules: ‘\[.volumeﬁendenng :

@ 3DSlicer

» Help & Acknowledgement

J

% Volume: [6: CT_Thorax_Abdomen o

/ > e :
J

¥ Display

Preset: @ CT-Cardiac3 3 l
Shift:

Crop: ¥/ Enable 4 Display ROI E-Fit o Volume
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Volume Rendering

8 00 3D Slicer 4.2.0
File Edit View Help
@ Modules: V\I.VolumeFlendering ¢I - G. O w Q @ _Td P - =™ &' E
e® Bt '
@ 3DSlicer
¥ Help & Acknowledg }
4 Volume: | 6: CT_Thorax_Ab |
puts ]
isplay ]
et: ‘ @cCTC s ]
o ¥ Enable E y F-Fitto Volume |

Slicer displays the volume
rendered image of the left
Kidney

aaaaaaaaaa
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Volume Rendering

8006 3D Slicer 4.2.0

File Edit View Help

@ @ Modules: A\I.Volumeﬁer\dering 3] -V QV O ‘ & L s t~ @ fe Ehv ’é"
1

@®

@ 3DSlicer

» Help & Acknowledgement

I
8 Volume: [g: CT_Thorax_Abdomen ]
J
)

Inputs
¥ Display
Preset: [ @ CT-Cardiac3 i l
Shift: £
Crop: | Enable 4 Display ROI W]
Rendering: | VTK CPU Ray Casting 2 I

» Advanced...
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Volume Rendering

File Edit View Help
2a & g Modules: . |®Volume Rendering I= 00190 «@ < t-1B A Rl
ee @1

» Help & Acknowledgement

» Inputs

|
= \Volume: [6: CT_Thorax_Abdomen 4]
\
~ Display \

Preset: | @CT-Cardiac3
Shift:

Crop: v Enable + Display ROl | Fit to Volume
Rendering: NCl GPU Ray Casting s
» Advanced...

Slicer displays the
cropped volume rendered
images showing the left
and right kidney

» 77
{0V gl -
‘r.‘* -

\

w
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®

Volume Rendering

>

[XeX¢)

3D Slicer 4.2.0-rc1-2012-10-28

FEile Edit View Help
ga # & |Modules: . |®Volume Rendering

@ 3DSlicer

» Help & Acknowledgement

a®

= Volume: |6: CT_Thorax_Abdomen

» Inputs

~ Display

Preset: |@CT-Cardiac3 5]
Shift:

Crop: v Enable = Display ROl | #Fit to Volume |
Rendering: NCl GPU Ray Casting ¢
» Advanced...

Click on File->Exit to quit

Slicer

~ Data Probe

wmr
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Overview

Part ll: 3D interactive exploration of the anatomy
- Exploration of the Segments of the liver
- Exploration of the Segments of the lung
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Part Il:

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
Hepatic artery
Portal vein

duct

Gall bladder Bile duct
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.ﬁ' Liver dataset

The liver dataset is

a contrast-enhanced CT
abdominal scan of a
healthy 36 year-old male.
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‘ﬁ' 3D segments of the liver

~ __ SegmentlVa

Segment VIl =il N ~ Segment I

Segment VI - Segment Il

Segment V Segment Vb e
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‘ﬁ' 3D segments of the liver

l — ll|

~ Segmentl — gegment VI

Segment ||

P

Segment llI

= Ségment Vi

Segment Vb~ |\/c

| S;gment V
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Liver vasculature

Middle Left portal * f
EDENE YEIL = Left hepatic

q &, vein
Right portal [ =<8 500 o o

vein B

o Y

Right hepatic
vein
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Loading the Liver Data Scene

800 3D Slicer 4.2.0-rc1-2012-10-28
File Edit View Help
g & % Modules: . &Welcome to Slicer (=009 e«@ 2 t 1@ A A4
e®
@ 3DSlicer
Welcome
| =% Load DICOM Data || i Load Data

| ®Customize Slicer || @ Download Sample Data|

» About
» The Main Window

» Loading and Saving
[

| » Display
[
» Mouse & Keyboard

» Documentation & Tutorials

» Acknowledgment J

| -~ Data Probe

L
E
B

None RAS: (125.0, -125.0, 1.0),
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Loading the Liver Scene

800 30 Slicer 4.0.gamma-2011-11-14
2 # |Modules: |4 Data =00 IO e ~9HE 2 H & £ v Persistent An Ra| 4~
1

e®
!I; 30Slicer S
| » Help & Acknowledgement
|~ Display & Modify Scene
Nodes
eeeee

Browse to the directory
C:\Pujol2012\3Dvisualization_Tuesday Nov27 2012

Select the directory dataset3 CT-Liver
Select the file LiverSegments_Scene.mrml

Click on OK to load the scene into Slicer
; ]
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Liver Segments Scene

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

Welcome
| @&% Load DICOMData || rsac, Load Data
G Load Data || @ Download 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
SegmentIVIII = Segmgntl\la

Segment VI ~ Segment ||

Segment VI ~ Segment]ll

Segment V Segment Vb e
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.ﬁb 3D models of the liver

~ Segment | f’ Segment VI

2 ]
|
!

Segment | !_

-
T

Segment llI '
Segment IVb Ve , = Segment VI

I e

| S;gment V
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o8 3D models of the liver

Middle Left portal =8 »
epatic vein vein = Left hepatic

q vein
Right portal | o =g 5000 0 ¢ ™

vein Bl R SR e ﬁ Caudate vein | =
IR (ISP Main portal

e

Right hepatic
vein
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ﬁ' 3D Exploration of Liver Segments

’ Example:

left-most margin of
segment Il in this
patient ?
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3D Exploration of Liver Segments

30 Slicer 4.0.gamma-2011-11-2¢
- Mmes: @-_o,o DO ws@@ -EIe -
1
@SDSIicer

| » Help & Acknowledgement |41

®

= Scene

= Liver Structures Models

= Vessels

= |VC
= MainPortalVein
= LeftHepaticVein_and_Branches
= MiddleHepaticVein_and_Bran...
» RightHepaticVein_and_Branc...
= LeftPortalVein_and_Branches
= RightPortalVein_and_Branches
= CaudateVeins
gments
= LiverSegment_||
= LiverSegment_lIl
= LiverSegment_IVa
= LiverSegment_IVb
» LiverSegment_|
= LiverSegment_VIII
= LiverSegmentV

LiverSegmentVI X 4 5 L
LiverSegmentVIl R 9 7 s |
[» Informa8on “ . ‘ T—
| ~ Displa
Visible:
Selected:

Clip:
Slice'n

el m
N

8888888838 88588388

EEEETEN
AMdaaaoaaaa

v

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

]
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3D Exploration of Liver Segments

800
% & [Modules: . (@ Models

@ 3DSlicer

» Help & Acknowledgement

®

= Scene
= Liver Structures Models
= Vessels

= IVC | |
= MainPortalVein
» LeftHepaticVein_and_Branches
» MiddleHepaticVein_and_Bran... |
= RightHepaticVein_and_Branc...
= LeftPortalVein_and_Branches
= RightPortalVein_and_Branches

ﬂﬂm

= LiverSegment_IVa
= LiverSegment_IVb
= LiverSegment_|
= LiverSegment_VIIl
= LiverSegmentV
= LiverSegmentVI
= LiverSegmentVIl

[N Y

888885888 58883888

EEEENEE |
IO |

» 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

N o
& & [Modules: . [@ Models =0 O {;}Q@A@g .\ot
e®

®

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

L
F
B
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3D Exploration of Liver Segments

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

% & |Modules: . |@Models " 00N @« A §HR \o 4~

!'; 30Slicer
4

» Help & Acknowledgement

®

D]

= Scene
= Liver Structures Models

= Vessels
» IVC W 1.00
= MainPortalVein 1.00
» LeftHepaticVein_and_Branches [ 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_|
= LiverSegment_lIl 1.00
= LiverSegment_IVa 1.00
» LiverSegment_IVb 1.00
= LiverSegment_| 1.00
= LiverSegment_VIIl 1.00
= LiverSegmentV 1.00
= LiverSegmentVI 1.00
= LiverSegmentVIl 1.00

» Information |

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

Color: C
~ Data Probe

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

[ YeYe)
% & |Modules: - |@ Models = Q.9 QQ@A@Q

Question 1:

®

-\o:

What organ abuts the left-

most margin of segment Il
in this patient?

Answer 1: Stomach

eeeeeeee

Slice Intersections Visible:
v Material Properties

Color:
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3D Exploration of Liver Segments

ﬂ”ﬁ (&) 3D Slicer 4.0.gal
@ & |Modules: . [@ Models = QO IO e s @ H
ox [l

®

mma-2011-11-24
» o

"

Question 2:

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

wTr
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3D Exploration of Liver Segments

0no 3D Slicer 4.0.gamma-2011-11-24
& & [Modules: . [@ Models dm QOO &« A 9HE -H ‘0‘ $ - » o Fo | 4~
CE

®

Question 2:

Which segment would
most likely be affected by
an aggressive tumor
invading locally from the
right adrenal gland ?
Answer 2: Segment VII

N u

oA
Q00O

E SO0O60B60606

EEEETEE
Sttt o
[oleoleolololelole)
OCOOOOOOO

L
F
B
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‘ﬁ' 3D Exploration of Liver Segments

f e ) Que5tion 3:

= \Which vessel separates
Segment [Vb and
Segment V?
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Middle Hepatic Vein

800 3D Slicer 4.0.gamma-2011-11-24 ]
@ & |Modules: -, | @ Models =0 QI N® & s @ HE } Mlddle
e [l
Q 3DSlicer
4

[» Help & Acknowledgement ﬁ

= Scene
= Liver Structures Models
= Vessels
< IVC | |
< MainPortalVein
< LeftHepaticVein_and_Branches M
» MiddleHepaticVein_and_Bran... |
< RightHepaticVein_and_Branc...
< LeftPortalVein_and_Branches
< RightPortalVein_and_Branches
< CaudateVeins
= Segments
< LiverSegment_lI
< LiverSegment_llI
< LiverSegment_IVa ]
= LiverSegment_IVb
< LiverSegment_|
LiverSement?VIII | |

NN
89838 38888388
OO OO0O0O0O0Oo

Y o PRGN

LiverSegmentVI| 1.0
< LiverSegmentVIl w1

| » Information

| ~ Display

\linibla: 2

Question 3:
Which vessel separates Segment Vb and Segment V?

Answer 3: The middle hepatic vein

~



Closing the Liver Scene

8eno 3D Slicer 4.0.gamma-2011-11-24
@ & |Modules: . [@Models s ‘a t -

@®
Q 3DSlicer
4

| » Help & Acknowledgement

= Scene

= Liver Structures Models
ERV-YNVAIN

< Higntrortalvein_ana_Branches 1.00
< CaudateVeins 1.00

= Segments
< LiverSegment_lI 1.00
< LiverSegment_lII 1.00
< LiverSegment_IVa | 100
» LiverSegment_IVb 0.31
< LiverSegment_| 1.00
o LiverSement?VIII W 1.00
o it 0.29
< LiverSegmentVI W 1.00
< LiverSegmentVIl W 1.00

| » Information

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

Color: []
| ~ Data Probe

@
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Interactive 3D Visualization
of the segments of the lungs
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®

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 (K25 HL104085) and COPDGene (01
HL089897 and U0O1 HL089856)
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N Segments of the lung

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

©2012-2013 Surgical Planning Laboratory, ARR



Loading the Chest Data Scene

800

File Edit View Help
%a % 2 /Modules: . |Welcome to Slicer " 0019 @ Z t-E W R
[ 1]
e 3DSlicer
Welcome
=5 Load DICOM Data | i Load Data ]

[ @ Customize Slicer | © Download Sample Data |

» About
» The Main Window

» Loading and Saving

» Display

» Mouse & Keyboard

» Documentation & Tutorials

» Acknowledgment

| -~ Data Probe

L
E
B

None RAS: (125.0, -125.0, 1.0),
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‘ﬁ' Loading the Lung Scene

30 Slicer 4.0.gamma-
0O IN® @ s 9H 2 @& 4 v Persistent R
1

Click on Choose Files and browse to the directory

C:\Pujol2012\3DVisualization_Tuesday Nov27 2012
Select the subdirectory dataset4 CT-Chest

eeeeeeeeeeeeeeeeeeeeee

=Scene

Select the file LungSegment_Scene.mrml
Click on Open

Click on OK to load the scene in Slicer



Loading the Lung Scene

800 "0.gamma-2011-11-24

& & [Modules: . Welcome to Slicer = QO I Og & g » ‘g‘ 4~
&1 —

\@ 3DSlicer

| = Load DICOM Data || [sac Load Data |

| mi@ Load Vol Data || @ Download ple Data |

» About

\
» The Main Window |
\
\

» Loading and Saving

» Display

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

E s Ay T
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Loading the Lung Scene

800
& & |Modules: . [Welcome to Slicer

\@ 3DSlicer
Welcome

| =% Load DICOM Data | ===, Load Data
| @@ Load Volume Data || @ Download Sample Data

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

d" 00N e s@2 ~EHlelt-

» About

» Loading and Saving

» Display

\

» The Main Window |
\

\

|

» Mouse & Keyboard

Select the module Models from
the modules Menu.

~ Data Probe

L
F
B
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ung Segments

@& Slicer File Edit View Help

@O M = <) @& 548PM Q

8006

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

2 & [Modules: . [@Models

@ 3DSlicer

I Q00N ® e s@@ -Elelt- > B e | 4~
1

@®

[» Help & Acknowledgement

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

T

= Scene
= chestCT_lungs 0.18
= RightUpperLobe_PulmonaryVein W 1.00
= RightUpperLobe_PosteriorSegment N 1.00
= RightUpperLobe_ApicalSegment W 1.00
= RightUpperLobe_AnteriorSegment W 1.00
= RightMiddleLobe_PulmonaryVein o 1.00
= RightMiddleLobe_LateralSegment o 1.00
= RightMiddleLobeMedialSegment W 1.00
= RightMiddeLobe_PulmonaryVein2 W 1.00
= RightLowerLobe_SuperiorSegment W 1.00
= RightLowerLobe_PulmonaryVein3 W 1.00
= RightLowerLobe_PulmonaryVein2 W 1.00
= RightLowerLobe_PulmonaryVein1 B 1.00
= RightLowerLobe_PosteriorBasalSegment | 1.00
= RightLowerLobeMedialBasalSegmen | 1.00
= RightLowerLobeAnteriorBasalSegment | 1.00
= RightLowerLobe_LateralBasalSegment | 1.00
= RightLowerLobe_PulmonaryVein4 | 1.00

[ » Information

|~ Display

Visible:

Selected:

Clip:

Slice Intersections Visible:

Color:
Opacity: [ 2

|~ Data Probe

wmr
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Lung Segments — Question 1

& Slicer File Edit View Help GO MM D ) & 423PM Q
8006
& & |Modules: -, [@Models

@ 3DSlicer

|» Help & Acknowledgement

= Scene
< chestCT_lungs
= RightUpperLobe_PulmonaryVein
= RightUpperLobe_PosteriorSegment
= RightUpperLobe_ApicalSegment
= RightUpperLobe_AnteriorSegment
= RightMiddleLobe_PulmonaryVein
= RightMiddleLobe_LateralSegment
= RightMiddleLobeMedialSegment
= RightMiddeLobe_PulmonaryVein2
- HightLowerLobe_SuFeriorSe ment
= RightLowerLobe_PulmonaryVein3
= RightLowerLobe_PulmonaryVein2
= RightLowerLobe_PulmonaryVein1
= RightLowerLobe_PosteriorBasalSegment

SE5335585553558%

| » Information

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

Color: ( []
Opacity:

|~ Data Probe

wnr
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Lung Segments — Question 2

@ Slicer File Edit View Help %O = ) 425PM Q

800 30 Slicer 4.0.gamma-2011-11-24
L OIDO w48 @ -He t-

& |Modules: - [@Models

@ 3DSlicer

> B A A

@®

| » Help & Acknowledgement £
= Scene
= RightUpperLobe_Pulm: 1.00
= RightUpperLobe_Poster. 1.00
= RightUpperLobe_Apic 1.00
= RightUpperLobe_Anter 1.00
= RightMiddleLobe_Pulm... @ 1.00
= RightMiddleLobe_Late 1.00
= RightMiddleLobeMedial 1.00
= RightMiddeLobe_Pulm: 1.00
i 1.00
1.00
1.00
1.00
1.00
1.00
1.00
[» Information
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Lung Segments — Question 2
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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
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Lung Segments — Question 3
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Question 3:Which
segment’s vascular supply
IS shown at the arrow?
Answer 3: Right Lower
Lobe Pulmonary Vein 1
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Lung Segments — Question 4
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Lung Segments — Question 4
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ung 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
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