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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
Interact in 3D with structural
images and models of the
anatomy.
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N Overview

Part I: Introduction to the 3DSlicer software

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

- Surface Rendering of MR head data

Part lll: 3D interactive exploration of the anatomy
- Exploration of the Segments of the liver

- Exploration of the Segments of the lung
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N Tutorial Datasets

The tutorial data include 4 datasets:

3D Visualization DICOM images part 1:
e datasetl Thorax_Abdomen
* dataset2 Head

3D Visualization DICOM images part 2
| e dataset3_Liver
f 3+ dataset4 Chest
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N Overview

Part I: Introduction to the 3DSlicer software
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Introduction to the
3DSlicer software

©2012-2014 Surgical Planning Laboratory, ARR Slide 5



®

3DSlicer

Powerful processing. ’ Streamlined interface.

“ Extensible platform.

3D Slicer is a freely available
open-source platform for
segmentation, registration and
3D visualization of medical
imaging data.

3D Slicer is a multi-institutional
effort supported by the National
Institute of Health.
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®

3DSlicer

Powerful processing. ’ Streamlined interface. li Extensible platform. ° 3DS|ICer ve rSIOn 43 |S a mUItl-
AN [ platform software running on
Windows, Linux, and Mac OSX

. Slicer is distributed under a
BSD license with no restriction
on use

« Slicer is a tool for research,
and is not FDA approved

Disclaimer
[Tis the responsibility of the user of 3DSlicer to comply with both the terms of the license and with
the applicable laws, regulations and rules.
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An interdisciplinary platform

An open-source environment for An end-user application for
software developers clinical investigators and scientists

A software platform that is both easy to use
for clinical researchers and easy to
extend for programmers
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‘ﬁ' 3DSlicer History

Image Courtesy of the CSAIL, MIT

1997: Slicer started as a
research project between

the Surgical Planning Lab

(Harvard) and the CSAIL
(MIT)
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3DSlicer History

®

Q Slicer4 download stats

rrrrrrrr

Date range Region Country
@ Nov28,2011 - Sep 24,2014 ~ Northern America (30744) United States (26119)
Western Europe (16520) China (7751)
Version Easter Asia (13686) Germany (7362)
400%) Southern Europe (10348) Htaly (5253)
) Easter Europe (6581) Canada (4625)
Northem Europe (6532) United Kingdom (4032)
4.2 (28%)
South America (4424) France (3464)
4.3 (45%) |
Southern Asia (3688) Spain (3226)
I . - - —
0 10,000 20,000 30,000 40,000 Australia,New Zealand (2306) Japan (3178)
. Western Asia (1970) India (266!
Operating system (570 (7667
South-Eastern,Asia (1843) Australia (2027)
R 4 %) Northern Africa (636) Poland (2012)
Mac (17%) Central America (778) Russian Federation (1870)
‘Windows (69%) Southern Africa (291) Netherlands (1752)
6 20“000 40,'000 60“000 ! unknown (260) Brazil (1702)
. Caribbean (123) Austria (1514)
Stability )
Eastern Alfrica (83) Switzerland (1509)
nightly (20%) Central Asia (41) South Korea (1489)
release (80%) Others (47) Others (19549)
6 20“000 40,'000 SO,bOO 80.300 ll) 10.;)00 20‘600 301).00 l') 5.(;00 10.2)00 |5‘l)00 20‘2100 25.2]0‘0

Downloads per day

200
100
1 il ul tober ul il ul

1997: Slicer started as a
research project between

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

2014: Multi-institution effort
to share the latest advances
In Image analysis with the
clinical and scientific
community
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A multi-institution: NA-MIC, NAC, NCIGT

NA-MIC Wiki

General

Center Components.
»Algorith
» 1

Resources

Modeling the path of the tamping iron through the Gage skull and its effects on white matter

structure Read more.
. .y

o e —~

B/

The National Alllance for Medical Image Computing (NA-MIC) is a
multi-institutional, interdisciplinary team of computer scientists, software
engineers, and medical investigators who develop computational 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 algorthms and open-source technologies. and then
oversee the training and dissemination ~**~~=
research community.

101 24 Photos

Supported by the National Institutes of

Information about collaborating with NA

National Alliance for Medical Image Computing

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

xse 2012 47

The 96th Annual
Meeting of the
Radiological Society of
North America will be
held on November
25-30, 2012 at
McCormick Place, in
Chicago, IL RSNA s an
international society of
radiologists, medical
physicists and other
medical professionals
with more than 50,000
members across the
globe

ORead more.

ONEWS ARCHIVE

Neuroimage Analysis Center

About the NAC

Resources

Pl: Ron Kikinis, M.D.

(sl Predicted
B Actua i

The Neuroimage Analysis Center (NAC) develops image processing and analysis techniques for
basic and clinical neurosciences. The NAC research approach emphasizes both speciic core
technologles and collaborative appiication projects. The activities of the NAC are centered at the
Harvard Medical School and the Surgical Planning Laboratory at the Brigham and Women's

). with collaborators throughout the United States and the rest of the world

vch Resources
ring (NIBIB),

or research center supported by the National Center for Res:
or 2011) and the Institute of Blomedical Imaging and Bioeng
© National Institutes of Health

|

DYy S ¢

CE"'&;,

e ‘i National Center for Image-Guided Therapy
%"Ilmac

NCIGT Wiki

About Us

» Overview

» Research Labs

> Research Cores

» Research
Projects

» DBPs
» People

Resources

» Publication DB

» Image Gallery

» Downloads

» AMIGO

> News and Events
» Contact Us

Advanced Multimodality Image Guided Operating (AMIGO) Suite
The Advanced Mulnmodallly Image Guided Operanng (AMIGO) Sulte |s an innovative

surgical and i thatis the clinical st bed of the
National Center for Image-Guided Therapy (NCIGT) at the Brigham and Women s
Hospital (BWH) and Harvard Medical School. The AMIGO is an integrated, 5,700 square
foot area divided into three sterile procedure rooms in which a multidisciplinary team will
treat patients with the benefit of intra-operative imaging using multiple modalities. More.

© Featured Image Archive

The National Center for Image Guided Therapy (NCIGT) is a Biomedical
T Cemer pp by !he NCRR and NIBIB |nsl|(ules

Pls: Ferenc Jolesz, M.D.,
Clare Tempany, M.D.
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Slicer: Behind the scenes

®

—— SIS Slicer is built every

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

nlght on WindOWS,

| Windows7-VS2010-320its-QT4.7.1-PythonQt-With-Tel-CU-

]
b . Mac and Linux
Snowleopard-g++4.2.1-64bits-QT4.7-PythonQt-With-Tck-CU-
factory-mac-64bits. kitware ; @
S4bits.kitware Linux-ge+4.4.3-64bits-QT4.7-PythonQt-With-Tcl-CLI-Release
factory-ut § s
Windows7-VS2008-84bits-QT4.7.1-PythonQt-With-Tel-CU-
factory-win?_ktware 2%

S: QT4.7.1-PythonQ-With-Tel-CUI-
Release ¥«

platforms

Buid Name Build Time
| & SnowlLeopard-geed.2.1-Qt.7.0-PythonQe-With-Tck-Release 11 hours ago
@
OponSuse-c++4.5.0-64bits-QT4.6.3-PythonQt-With-Tel-NoCLI- i b
Ut Rolease

eris.iware | Linux-g++4.4-QT4.6.3-PythonQt-CLI-Release & 3 hours ago
5 L:Xg.«,4.3qra.7mmmtcucu-vum 11 hours sgo

Linux-g++4.4,3-64bits-QT4.7-PythonQr-With-Tcl-NoCLI-
i factory-ubuntu-64dis. itware | Coversge-Reiease WA 11 hours ago

Linux-g++4.3.3-QT4.7-PythonQt-With-Tcl-NoCU-Release -+

| OpenSuse-c++4.5.0-84bits-QT4.6.3-PythonQr-With-Tel-NoCLI-

©2012-2014 Surgical Planning Laboratory, ARR Slide 12



®

Slicer Training events

1
A
| 2 e :
i g 5 » -
v
" [

Hands-on training
workshops at national

and international venues

More than 2,700
clinicians, clinical
researchers and
scientists trained since

2005
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®

Slicer Training events

, : : J g

— RSNA 2008, 2009, 2010,
2011, 2012, 2013, 2014

— MICCAI 2008, 2009, 2011,
2012, 2013, 2014

— SfN 2009, 2011

— SPIE 2012, 2013, 2014
— CAOS 2010

— CARS 2010, 2012, 2013

RSNA 2011
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‘ﬁ' RSNA Activities

Hands-on refresher courses

« 3D Visualization of DICOM images for Radiology Applications
* Quantitative Imaging for Clinical Research and Practice

Quantitative Imaging Reading Room Exhibit

« 3DSlicer: An Open Source Platform for Segmentation,
Registration, Quantitative Imaging, and 3D Visualization of

Multi-Modal Image Data.
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N Overview

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

- Surface Rendering of MR head data
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Welcome to Slicerd

& 3D Slicer 43.1-2014-06-22 "D va W pr— = O ™™

v

v

v

v

v

v

v

v

v

File Edit View Help

Modules: £) Welcome to Slicer S| = @ ©Q & 7/ $ ~ Ha v E o
@x 1K

@ Slicer N

Welcome

sy Load DICOM Data [Gasy Load Data

&> Customize Slicer O Download Sample Data
The Welcome module
is the default start-up —
The Main Window

Loading and Saving m Od u Ie

Display
Mouse & Keyboard
Documentation & Tutorials

Acknowledgment

Data Probe
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Navigating the Application GUI

£ 30 Sicer 43.1-2014-06-22 B

25 & a |woi

Toolbar

2\ Welcome to Sheer

Welcome

[Eiis) Load DICOM Data [Eicy Load Data
& Customize Slcer 0 Download Sample Data
P Feedback
P About

P The Main Window
P Loading and Saving
» Display

P Mouse & Keyboard

Documentation & Tutorials
gcknowdedgment

» Data Probe €

—-Data Probe

2D anatomical viewers
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Welcome

to Slicer4.3.1.1

[-NeX¢]

File Edit View Help
&a Modules:

Q 3DSlicer
elcon

Load DICOM Data |

i@ Customize Slicer

>

About

All Modules

Annotations

Data

DICOM

Editor

Models

Scene Views

4 Transforms

M View Controllers
® Volume Rendering
@ Volumes

§FO0NE

» The Main Window

AV to Slicer

Loading and Saving

Display

Mouse & Keyboard

Documentation & Tutorials|

Acknowledgment

Informatics
Registration
Segmentation
Quantification
Diffusion

IGT

Filtering
Surface Models
Converters
Endoscopy
Utilities
Developer Tools
Legacy

Testing

Work in Progress

Welcome to Slicer

Click on Welcome to Slicer to display the list
of modules of Slicer in the Modules menu

=
F
B

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

[ ] g 1Y

N

= =

ACPC Transform

Add Scalar Volumes

Affine Registration

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
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
EMSegmenter with Atlas
EMSegmenter without Atlas
Endoscopy

Crinnt Bealar

Gradient Anisotropic Diftusion
Grayscale Fill Hole Image Filter
Grayscale Grind Peak Image Filter
Grayscale Model Maker

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¢ OpenlIGTLinkIF
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
B Sample Data
Scene Import (Issue 2428)
1e Views
Tests
ble Region Growing Segmentation
:LinkLogic
:r4Minute
rCloseCrashBug2590
iract Scalar Volumes
'shold Scalar Volume
“ravtography Display
Tractography Interactive Seeding
Tractography Label Map Seeding

y
L

Transform MRML Files to New EMSegmenter Standard

4 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

©2012-2014 Surgical Planning Laboratory, ARR

Slide 19




DataProbe

Dicom to Nrrd Converter

Diffusion Tensor Estimation
DiffusionTensor Scala Measuremen's

Fast Rigid registration
Fiducial Registration
Foreground masking (BRAIN:

Median Filter
Merge Models
Mesh Contour Segmentation
Model Maker
Models
Module Template
Multiple models example
Multiply Images
NAITK MRI Bias correction
Orient Images
Otsu Threshold
Otsu Threshold Segmentation
Performance Tests
PolyData To Label Map
Probe Volume With Model (Paint)
Resample DTI Volume
Resample Image (BRAINS)

1 4Resample Scalar Voiume

ict Images
est GridTransform legls(ramd )

Threshold Image
® Tractography 7
Tractography Display ¢
Tractography Fiducial Séeding
Tractography Labeimap Seeding,
Translorm MAML Files o New
« Transforms ;
\ iased Non Local Means fil
View Controllers

. vdum' ng

votmg amuy Hole. rlﬁlng i
Welcdmied ) Slicer '

Slicer4.3.1 contains
more than 100
modules for image
segmentation,
registration and 3D
visualization of
medical imaging data
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Part 1:

Loading a DICOM Volume
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Loading a DICOM volume

.F- [+ 3D Slicer 4.3.1-2014-06-22
File Edit View Help

(% D Vi... b. >

Organize = (5 Open > =- o e [fléa Modules:
{ Favorites R
Bl Desktop _MACOSX h
#) 3pslicer
& Downloads datasetl_Thorax_Abdomen ‘

% OneDrive

= Recent Places

dataset2_Head
| =5 Load DICOM Data

%3 Dropbox

£\ Welcome to Slicer

v E))

(=0 019

@®81

» t vy @ ~»

|.,—I"§A‘, Load Data =

L #: Customize Slicer

@ Download Sample Data

.~ Libraries
¢| Documents » Feedback
J Music
=/ Pictures » About
B videos

» The Main Window

Odtiwemanhl Saving
1% Computer

&, Local Disk (C:)

!
|
+& Homegroup |
J |
it
; » Display
\

| R BN Ts: 0.000mm | ~ Y % |~ R:0.000mm

€ Network » Mouse & Keyboard

~ Data Probe

Drag and drop the

file into slicer

“‘dataset1_Thorax_Abdomen”

9 |
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a DICOM volume

Loading

o D S
7 ;
@va' «3DVi.. » 3DVi.. » ~ [ ¢ ] [ Search 30
Organize v - Open » = 0 @
 Favorites R
Bl Desktop _MACOSX
& Downloads datasetl_Thorax_Abdomen
@& OneDrive dataset2_Head

~| Recent Places

23 Dropbox

4 Libraries
=] Documents
d Music
= Pictures

£ videos
Homegrou
group

1% Computer
&, Local Disk (C:)

gl‘d Network

{ 3D Slicer 4.3.1-2014-06-22

File Edit View Help
&5 Modules: £\ Welcome to Slicer

@ 3DSlicer
Welcome

[@ Load D!

5] Select a reader

[ 4> Customiz€

a3 Feedback

_LAbout

LThe Main Window

ZLoading and Saving

f Data Probe

A pop-up window appears:
Select Load directory into DICOM
| database and click on OK

©2012-2014 Surgical Planning Laboratory, ARR
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Loading a DICOM volume

& Homegroup

1% Computer
&, Local Disk (C:)

‘\ﬂ Network

Slicer starts loading the DICOM images

F (—

File folder

l

< [[[} | »

v a >

—~ T
[=T&T 2 [F 3 siicer 43.1-2014-06-22 = | @sRn
"@C.[ } < 3DVi.. » 3DVi.. » ~[4s|[Searcn 0. [File Edit View Help
& 2 . : &
Organize v - Open » =~ 0l @ @ Modules: # DICOM s ‘ -v ev O w o G » t v E » e
~ L s —
Ml Desktop _MACOSX N i
18 Downloads . datasetl_Thorax_Abdomen y =gl Import Export Query Send Remove Repair »
& OneDrive . dataset2_Head .
2| Recent Places b H
51 elp & Ack| i
3 Dropbox Patients @
¥ Servers PatientsName PatientID “atientsBirthDate ’atientsBirthTime  PatientsSex PatientsAge PatientsComments =
3 Libraries patient1 patient1_ID
|5 Documents
i . DTL 32ch_test 1234 1900-01-01 F e
o Music Start Listen £l
(=] Pictures
B videos ¥ DICOM Datl| Studies . Q

7 SlicerApp-real

=

C:/Users/F/Desktop/Slicer 4.3.1-2014-06-22/3D Visualization Dicom/3DVisualization_DICOM_images_part1/dataset1_Thorax_Abdomen/IM-0001-0051.dcm

17%

Cancel

datasetl_Thorax_Abdomen

SeriesNumber SeriesDate SeriesTime  5eriesDescriptior Modality odyPartExamine ' cquisitionNumbe ContrastAg
6 2005-06-01 120000.000000 CT_Th...domen CT HEART 14 APPLIED
¥ Nata Droha E
[»)
Advanced | ' Browser Persistent

[x]
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Loading a DICOM volume

= B %[ & 3D Slicer 43.1-2014-06-22

w = - . " .
@w\/v‘ « 3D Vi... » 3DVi... » v[44][ searcn 3| | File Edit View Help
_ & £ . Al 3 > .

Organize ¥ [ Open  » = 0 @ &a |Modules: & DICOM s - O_ Q9P © & » t v @/ » 18-
: ; Name ’ Elg] B

{ Favorites

P Desktop _MACOSX {'B

el
& Downloads datasetl_Thorax_Abdomen ’ 3DSlicer
& OneDrive dataset2_Head

1=l Recent Places

23 Dropbox

4 Libraries
| Documents
J Music
=/ Pictures
B Videos

+& Homegroup

1% Computer
&, Local Disk (C:)

el,l Network

< 1

datasetl_Thorax_Abdomen
File folder

» Help & Acknowledgement

v Servers |
i
‘o‘ Directory import completed.

>
| 5] DICOM Directory Import

Start Listener when

~ DICOM Database aJ 1 New Patients 3

266 New Studies
266 New Series
266 New Instances |

=

~ Recent DICOM Actiy

RN =5:0.000mm| - Y % |~ R:0.000mm

0 series added to datd

Past Month: CT_Tho
Past Month: ep2d_dik

¥ Nata Droho

Click on OK once
the directory import
iIs completed S

A _——
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Loading a DICOM volume

3D Slicer 43.1-2014-06-

3 e

File Edit View Help

fm @ Modulé .| DICOM Browser .- ° - . 2 » . .
Import Export Query Send Remove Repair »
@ 3DSlicer
v Patients %)
‘ » Help & Acknowled PatientsName  PatientID  itientsBirthDa! atientsBirthTin PatientsSex = PatientsAge PatientsC =
 — =
> Servers DTL 32ch_test 1234 1900-01-01 F =
| ¥ DICOM Database and|| Studies Q
‘ El StudyID StudyDate StudyTime  ccessionNumb« odalitiesInStuc nstitutionNam« :ferringPhysici. mingPhysic
| ¥ Recent DICOM Activif] 6936864 2005-06-01 120000.000000 6936864 OEfZQh...zIaldx
0 series added to databdl| [« [ D
Past Month: CT_Thorall .
Past Month: ep2d_diff_ Series (%)
Seri b Seri sriesTin SeriesDescription Modality dyPartExamin >quisitionNumb Contras
6 2005-06-01 12..00 CT_Thorax_Abdomen cr HEART 14 APPLIED
[« D
\ ~ Data Probe [
| Load || Metadata | Advanced | | Browser Persistent

The patient1 DICOM dataset appears in the DICOM browser,
Click on ‘patient?1’ to display the file hierarchy, select the
DICOM volume CT_Thorax_Abdomen_CT

[x]
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Loading a DICOM volume

[ 3D Slicer 4.3.1-2014-06- - = | S
File Edit View Help
P
&a [Modulg ! DICOM Browser s = 0 2 9 » B -
Import Export Query Send Remove Repair »
m 3DSlicer
- Patients Q
‘ » Help & Acknowledger PatientsName  PatientID  itientsBirthDal atientsBirthTin PatientsSex = PatientsAge PatientsComments |
> Servers . DTL 32ch_test 1234 1900-01-01 F =
| ~ DICOM Database and||  studies Q
e StudyID StudyDate StudyTime  ccessionNumb« odalitiesInStuc nstitutionNanx ferringPhysici. mingPhysic
\ ¥ Recent DICOM Activij 6936864 2005-06-01 120000.000000 6936864 OEfZQh...zIaldx
0 series added to databd) < »)
Past Month: CT_Thoraj| .
Past Month: ep2d_diff] Series (%)
Seri b Seri sriesTin SeriesDescription Modality wdyPartExamin quisitionNumb Contras
6 2005-06-01 12..00 CT_Thorax_Abdomen cr HEART 14 APPLIED
\ 1 @ I 3

| + Data Probe

Advanced | | Browser Persistent

t Metadata

E Click on Load Selection to Slicer to
load the DICOM volume into Slicer
(note: this may take a few minutes)

(x]
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Loading a DICOM volume

T G e

5 3D Slicer 4.3.1-2014-06-22
File Edit View Help

&a Modules: . | & DICOM (= QO 9P O @

@ 3DSlicer

| » Help & Acknowledgement

Y t- 8 - @A

\ ¥ Servers

\ Start Listener
Start Listener when Slicer Starts

| ¥ DICOM Database and Networking

\ Show DICOM Browser

\ ¥ Recent DICOM Activity . 5 - Y % =—— " R:7.254m

0 series added to database in the past hour

Past Month: CT_Thorax_Abdomen for patient1
Past Month: ep2d_diff_mddw_20_p2 for DTI_32ch_test

| oL

| ~ Data Probe

Slicer displays the axial, coronal and
sagittal slices of the DICOM dataset
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Loading a DICOM volume

B 3Dslicer 43120140622 All Modules N i M E=Rof ™ >
File Edit View Help

[ Annotations

. s o _ :
o) Modules: . |, pota D 4

= DataStore

3DSlicer & DICOM
) Z Editor

2 t- @ M S +- 18 @

Markups
\ » Help & Acknowledgement
@ Models
\ v Servers Fa Scene Views

| gta = Subject Hierarchy
4 Transforms

Start Listener when Slicer Ste
| v DICOM Database and Netwo
| Show 111

[ View Controllers
@ Volume Rendering
“ Volumes
\ v Recent DICOM Activity EN Welcome to Slicer

0 series added to database int  Wizards

Past Month: CT_Thorax_Abd{  Informatics
Past Month: ep2d_diff_mddw:

.

Registration . ‘
| Seqmentaton Select the Volumes
o= Q.uant.lﬁcatlon .
Dfsin module in the
] Fitering modules menu
F Surface Models
B Converters 4
Endoscopy 4
Utilities e
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m Loading a DICOM volume

\ Select the Active Volume
6:CT_Thorax_Abdomen

S| (S

L A: 169.254mm

% © = gGlicer has a series of window/
[ sosicer level presets available.
» & Admowledgement B I
Active Volume | 6: CT_Thorax_Abdomen B
» Volume Information |
~ Display \
Lookup Table: - Grey 5
I L 1B l ﬂ ' ===

W:350 (3 ual WAL

Threshold:

=) o

-1434

off

) Histoaram

113480 |3

4»

Click on the Window Level Preset CT-
abdomen, or adjust manually the Window

“»

v Bata Bmge

L
E
B

" and Level using the Manual W/L slider
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Loading a DICOM volume

/& 3D Slicer 4.3.1-2014-06-22

o @)

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 slices in the 3D Viewer

ACuve volume | o: LI _Inorax_Apaomen

» Volume Information

¥ Display

Lookup Table: . Grey

Interpolate
Window Level ed tor presets:

Iﬂwmln/ e
e

|l
'y
i

350 |31 |Manual WAL 2

Threshold: off s

-

-1434 3480 |
P Histoaram
¥ Data Probe
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Loadlng a DICOM volume

& 3D Slicer 4.3.1-2014-06-22
File Edit View Help

Ba 2 fa wue o [@one 5™ QO WO%:& Y t-8 W+ @

T

o @] TR

@ 3DSlicer

‘ > Help & Acknowledgement

Active Volume | 6: CT_Thorax_Abdomen s |

‘ » Volume Information | xS
‘ ¥ Display |

Lookup Table: . Grey =

Interpolate: v
Window Level editor presets:

-

w:350 [=] Manual 2|20 }‘

The three : anatomlcal slices appearln 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

E 3D Slicer 4.3.1-2014-06-22
File Edit View Help

—  — |2

¥

@ “ Modules: & Volumes 3‘ -' e. O @ o % & t v E o &- e v B ﬁ

E 3DSlicer
w

‘ » Help & Acknowledgement

Active Volume | 6: CT_Thorax_Abdomen

‘ > Volume Information

‘ ¥ Display

Lookup Table: ‘ . Grey

Interpolate:
Window Level editor presets:

ML @ a

(s Use the Ieft -mouse button in the 3D

=

’”l!

= Viewer to rotate the 3D volume
[ v' D:i:a' Probe

[x]

©2012-2014 Surgical Planning Laboratory, ARR Slide 33



Loading a DICOM volume

/5 3D Slicer 4.3.1-2014-06-22
File Edit View Help

@ Modules: ‘eVolumes S| - cv ‘) w o <y

@ 3DSlicer
w7/

‘ > Help & Acknowledgement

= | @ TR

Active Volume | 6: CT_Thorax_Abdomen

‘ » Volume Information

‘ ¥ Display

tookupTatle:| [ o CI|Ck the |C0n

Interpolate: v

next to the
“ number ‘1’ in the blue banner to
- center the 3D view on the scene.

[w: 350 2] |Mmanual wi

=

Threshold: off s
[-1434 (2 C (3% |2

b Histoaram &,
‘ ¥ Data Probe ‘

L

E

B
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Loading a DICOM volume

3D Slicer 43.1-20: Lo ol

File Edit View Help

@ Modules: ;‘OVolumes 3‘ - 0 O a o %

@®

v B R Fo | 4~ A
@ Conventional
E: Conventional Widescreen

Q 3DSlicer @ Conventional Quantitative
- our-Up

E Four-Up Quantitative
E Dual 3D

[ Triple 30

3D only

m One-Up Quantitative
D Red slice only
E Yellow slice only
D Green slice only

‘ > Help & Acknowledgement

Active Volume | 6: CT_Thorax_Abdomen s

7
Click on the Slicer layout menu
icon, and select the Conventional
Widescreen layout.

‘ » Volume Information

E Tabbed slice

E Compare 4

[@] compare Widescreen 4
E Compare Grid 4

< E Three over three

y E Three Over Three Quantitative

e m Four over four

e

o

Threshold: ‘Off s X \ 3 ‘% y

@ Two over Two
[-1934 (2] C 3480 |3 f [T side by side
P Histoaram v & H Four by three slice
‘ ¥ Data Probe Je.. m Four by two slice

E Three by three slice
S g
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Loading a DICOM volume

B 3DSlicer431-2014-0622 = = <7
File Edit View Help

@ @ Modules: \ ‘GVolumes s = 0 O w o % / t v Hea & e v . ﬁ

P®
@ 3DSlicer
w7

‘ » Help & Acknowledgement ii
Active Volume | 6: CT_Thorax_Abdomen =

‘ > Volume Information

‘ ¥ Display

- Use the red slice, yellow

Interpolate:

~-= glice and green slice
sliders to slice through

“** the volume in all three

Threshold:

-+ anatomical directions

P Histoaram
‘ ¥ Data Probe

L
3
B
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3D Interactive exploration of
thoraco-abdominal CT data

using Volume Rendering
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Volume Rendering

Q 3D Slicer 4.3.1-2014-06-22

File  Edit

Modules:

@ 3DSlicer
v

View Help

. ‘ °Volumes

All Modules

[# Annotations
A\ Data

- DataStore
&) oicom

‘ » Help & Acknowledgement

Active Volume | 6: CT_Thorax_Abdomen

/. Editor
Markups
@ Models

‘ » Volume Information

Ka Scene Views

E. Subject Hierarchy

‘ ¥ Display

4 Transforms

Lookup Table: ‘ . Grey

Interpolate:
Window Level editor presets:

Wi

! View Controllers
Volume Rendering
& volumes

a Welcome to Slicer

Wizards
Informatics
] w ‘ Manual W/L — Registration
- - Segmentation
— Quantification
Threshold: Diffusion
|H4ﬁ & 16T
P Histoaram Filtering
‘ ¥ Data Probe Surface Models
Converters
Endoscopy
Utilities
I}; Developer Tools
B Legacy
Testing

MultiVolume Support
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Volume Rendering

& 3D Slicer 4.3.1-2014-06-22
File Edit View Help

@ Modules: . ‘.VolumeRendering :I - e O g (48] G

@ 3DSlicer
v

‘ » Help & Acknowledgement

®

» Inputs

|
I 4.4 Volume: |6: CT_Thorax_Abdomen :l
l
|

‘ ¥ Display

Select the volume
6:CT_Thorax_Abdomen

¥ Data Probe

-
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Volume Rendering

@ 3D Slicer 4.3.1-2014-06-22

L | |
File Edit View Help
@ Modules: @ Volume Rendering ¢‘ - 0 ‘) w O & L Z t vy @ fe S -~ E A

®

Rendering: ‘ VTK CPU Ray Casting

» Advanced... |

Click on Preset in the Display
tab to display the list of available
presets for the transfer function
Select the Preset CT-Cardiac3
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Volume Rendering

R A GEG—— = omEm

File Edit View Help

Modules: @ Volume Rendering s —' Q. ) @ O &« 5 7 t ~ = Ehv - g A
® ® T

®

“‘ 3DSlicer
‘ » Help & Acknowledgement

jume: | 6: CT_Thorax_Abdomen s

» Inputs

‘ ¥ Display

Preset: @ CTCardiac3 s

Shift:

Crop: V| Enable £ Display ROI {£-Fit to Volume
endering: | VTK CPU Ray Casting v

Selbemcﬂ;n;;the Rendering VTK CPU RayICasting, “
on the eye icon in the Volume tab to display the
Volume rendered volume in the 3D viewer.

Note: VTK CPU Ray Casting is the default rendering in
___ 3D Silicer. If your computer has a good graphics card, we
recommend the VTK GPU Ray Casting Slide 41




®

Volume Rendering

Q 3D Slicer 4.3.1-2014-06-22

File Edit View Help

= | @
Modules: ;‘.VolumeRendenng 3‘ - Q ‘) w o % E
E 3DSlicer

w

‘ > Help & Acknowledgement

& Volume:

6: CT_Thorax_Abdomen

‘ » Inputs

‘ ¥ Display

Preset: | @ CT-Cardiac3
Shift:
Crop:

V| Enable £ Display ROT | rFittovolume

Rendering: | VTK CPU Ray Casting

‘ » Advanced...

Slicer displays the 3D rendered
volume of the

CT_Thorax_Abdomen dataset
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Volume Rendering

~—

/5 3D Slicer 4.3.1-2014-06-22

File Edit View Help
@ & Modules: “.VolumeRendering C‘ - Q ‘) a 0 G S 7 t v E e 5o g v - ﬁ

@ 3DSlicer
v

‘ » Help & Acknowledgement

8 Volume: |6: CT_Thorax_Abdomen s

‘ » Inputs

‘ ¥ Display

Preset: @ CT-Cardiac3 .d

fEH-Fit to Volume

Crop: | Enable 4. Display ROI

Rendering: ‘ VTK CPU Ray Casting

Move the Shift slider toward the
right, to shift the transfer function

and display the aorta

L
F
B
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Volume Rendering

File Edit View Help
ga £a [Modules: @ Volume Rendering

(=00 9O & i s EHIt-IB m A+~

| » Help & Acknowledgement

# Volume:  6: CT_Thorax_Abdomen

[ » Inputs

| + Display

Preset: @ CT-Cardiac3

Shift:

Crop: Enable <+ Display ROI &+ Fit to Volume
Rendering: VTK CPU Ray Casting
| » Advanced...

The volume rendered image of

the aorta and rib cage appears
in the 3D viewer

| ~ Data Probe
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®

Volume Rendering

File Edit View Help

ga & & |Modules: ® Volume Rendering

-8 X
=00 9O e /@tva.u.a. +~1@e

‘?& ~ Click on the eye icon in the red
-« yviewer to turn off the visibility of the

\Dpl

= anatomlcal slices in the 3D viewer

Crop:

Rendering: | VTK CPU Ray Casting
| » Advanced...

| ~ Data Probe

-
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Volume Rendering

File Edit View Help
@ @ Modules: @ Volume Rendering

=

=0 00O & & < |HI t-I8 ™ A+

a® Ml
@ 3DSlicer

[ » Help & Acknowledgement

# Volume: |6: CT_Thorax_Abdomen
[ » Inputs

| ~ Display

Preset: @ CT-Cardiac3
Shift:

Crop: Enable ++ Display ROI it to Volume
Rendering: | VTK CPU Ray Casting

| » Advanced...

Use the mouse in the 3D window to
rotate the volume rendered image

| + Data Probe

L
F
8
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Volume Rendering

File Edit View Help

ga & 23 |Modules: @ Volume Rendering 2= Q' QP O & < |EH| ¢t~

@ 30Slicer

| » Help & Acknowledgement

Volume: |6: CT_Thorax_Abdomen
» Inputs

| ~ Display

Preset: @ CT-Cardiac3 2|
Shift:
Crop: Enable ++ Display ROI EH-Fit to Volume J
Rendering:| VTK CPU Ray Casting ]

| » Advanced...

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

| + Data Probe

L
F
B

©2012-2014 Surgical Planning Laboratory ARR Slide 47



Volume Rendering

File Edit View Help

ga £a [Modules: ® Volume Rendering = QO IO @ & < |EHIt-
@® Bl

B w4+ @®

| » Help & Acknowledgement
“+ Volume: | 6: CT_Thorax_Abdomen
| » Inputs

| ~ Display
Preset: @ CT-Cardiac3 2]
Shift:

Crop:l ¥ Enable ++ Display ROI ' 4-Fit to Volume J
Rendering. Y O

| » Advanced...

Click on Display ROI to display a region of
interest that we will use for cropping the
dataset, and check the option Enabled

| ~ Data Probe
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Volume Rendering

File Edit View Help

ga & & |Modules: . |® Volume Rendering = QO IO @ i <« Bt~

Q 30Slicer

[ » Help & A

B W Rl +-@®

+ Volume: |6: CT_Thorax_Abdomen o
npul
» Inputs

[~ Display
Preset: | @ CT-Cardiac3 |
Shift:
Crop: ¥ Enable # Display ROI +-Fit to Volume

| VTK CPU Ray Casting D)
| » Advanced...

| ~ Data Probe

]
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Volume Rendering

W lelp
ga 2 & Modules: ® Volume Rendering ™00 19O @ Z Bl ¢t~ @ M fa -a8e
@® 1

Preset: @ CT-Cardiac3

« Enable # Display ROI E+Fit to Volume
Rendering: VTK CPU Ray Casting

» Advanced...

Turn on the visibility of the grayscale
images in to the 3D Viewer, and position
the ROI around the left and right kidneys
using the ROI controls in the 2D
anatomical views and in the 3D viewer

|
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Volume Rendering

File Edit View Help
ga &a |Modules: . [® Volume Rendering =" Q019 O @ 2 | ER
o

| » Help & Acknowledgement

-+ Volume: |6: CT_Thorax_Abdomen

| » Inputs

| ¥ Display

Preset: @ CT-Cardiac3
Shift:
Crop: ¥ Enable  Display ROI }Fit to Volume
Rendering: | VTK CPU Ray Casting

| » Advanced...

Click on the eye
icon to display the
volume rendered
image of the kidney

| ~ Data Probe

-
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Volume Rendering

ZIE It B W Al +-@@

File Edit View Help
ga £a |Modules: ® Volume Rendering (™00 PO @

» Help & Acknowledgement

# Volume: |6: CT_Thorax_Abdomen

» Inputs

~ Display

Preset: @ CT-Cardiac3

Shift:

Crop: ¥ Enable # Display ROI +Fit to Volume

Rendering: | VTK CPU Ray Casting

» Advanced...

Slicer displays the
volume rendered image

of the left kidney

~ Data Probe

-
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Volume Rendering

File Edit View Help
ga 2 &3 |Modules: . |® Volume Rendering =00 9O @ 1Bt~ @ A Fa |4~ e
B® 1

Q s0Sticer

| » Help & Acknowledgement

# Volume: | 6: CT_Thorax_Abdomen
| » Inputs

| ~ Display

Preset: @ CT-Cardiac3

Shift:
# Display ROI #Fit to Volume

Crop: < Enable
Rendering:| VTK CPU Ray Casting

| » Advanced...

Extend the ROI to
the right kidney and
then click the eye
icon to remove the
2D slice views
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Volume Rendering

X
File Edit View Help
ga £a [Modules: ® Volume Rendering 1m0 0 PO @ Z Bt~ 8 w4+~ @®

8®

| » Help & Acknowledgement

# Volume: |6: CT_Thorax_Abdomen
|~ Inputs
Display: | VolumeRendering
ROI: AnnotationROI
Property: | CT-Cardiac3
View: All
| ~ Display
Preset: @ CT-Cardiac3
Shift:
Crop: ¥ Enable # Display ROI &+-Fit to Volume
Rendering: | VTK CPU Ray Casting

| » Advanced...

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

L
F
B
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Volume Rendering

File Edit View Help
|ta Add Data Ctr+0  Jume Rendering I QOO @ & < |H
|28 p1com o®
| H Download Sample Data
|2 Save Ctri+S

»

Display: | VolumeRendering
ROI: AnnotationROI
Property: | CT-Cardiac3
View: All

| ~ Display

Preset: @ CT-Cardiac3

Shift:

Crop: ¥ Enable # Display ROI ZEHFit to Volume

Rendering: | VTK CPU Ray Casting
| » Advanced...

Click on File and then Close Scene
Then click on Exit to quit Slicer

| ~ Data Probe
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Volume Rendering

File Edit View Help
£a |Modules: . |® Volume Rendering 2] 00 9O @

@ 3DSlicer
4

[ » Help & Acknowledgement

~ Volume: |Select a Volume o

Inputs

Display: 2

ROI: 2

Property: 5

View: All >

| ~ Display

Preset: | @ CT-Cardiac3 D

Shift:

Crop: Enable # Display ROI &-Fit to Volume £ SlicerApp-real

Rendering: 3 Are you sure you want to exit?
Ndvancedm Don't show this message again

Click OK

| ~ Data Probe

-

)
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3D visualization of surface
models of the brain
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ﬁ' 3D Data Loading and Visualization

» This tutorial is a short introduction to the
advanced 3D visualization capabilities

Slicer

» The Slicer4 Minute dataset is composed of an
MR scan of the brain and 3D surface

reconstructions of anatomical structures.

* The data are part of the SPL Multi-modality MRI-
based atlas of the brain by Halle et al. The atlas is
available at:

http://lwww.spl.harvard.edu/publications/item/view/2037
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s 3D Slicer £3.1-2014°06= =  GIEN
File Edit View Help
@ @] %;\] Modules: &) Welcome to Slicer $| - ¥V © % 7 E t v B e - G 2
) ® B
D Slicer . N : 4
sicsw) Load DICOM Data smi Load Data
#: Customize Slicer & Download Sample Data
» Feedback
» About
» The Main Window Open U p 3 D SI |Cer
Omm| - Y @ R: 0.000mm I G B A: 0.000mm

» Loading and Saving
» Display

» Mouse & Keyboard

A Ncimmacdndine O Tidaciala

¥ Data Probe

-
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®

Open the directory dataset2_Head located in

Slicer4 Minute Tutorial: Viewing the Scene

i %

« D. » dataset...

Organize v & Open v »
{ Favorites S
Ml Desktop || .DS_Store
& Downloads £| Head_Scene
% OneDrive

| Recent Places

%3 Dropbox

. Libraries
| Documents
J Music
= Pictures

B videos
+& Homegroup

18 Computer
&, Local Disk (C:)

€ Network

File Edit View Help

[ @ Modules: £\ Welcome to Slicer =0 ¥ O » - » - B
{ @® 1
@ 3DSlicer

Welcome

| @5 Load DICOM Data

[1"%7 Load Data

[ #: Customize Slicer @ Download Sample Data

| Feedback

~ Y @& |~ R:0.000mm [® G MY B A 0.000mm

_ Sharaour stories with us and let us know about how
3D Slicer has enabled your research.

We are always interested in improving 3D Slicer, and every
submission will be carefully read.

Caa mnara ot httn://ann Al/ARVAHM b/

v Data Probe

C:/3DSlicerData_RSNA2014/3DVisualizationDICOM_Tuesday_Dec3 _-_

Drag and drop the file Head_Scene.mrb into Slicer
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Slicer4 Minute Tutorial: Viewing the Scene

|
@VQ" <« 3DVi.. » dataset...

Organize v & Open v »

®

T
[S[@] % & 20 Slicer 43.1-2014-06-22 & &

File Edit View Help
&2 |Modules: &\ Welcome to Slicer =0 Q09 O » 4~ SR =

Name : ®

{ Favorites

Bl Deskto .DS_St (
P L D5otore %] Add data into the scene
& Downloads || Head_Scene —

% OneDrive Choose Directory to Add| Choose File(s) to Add|

=] Recent Places i -
23 Dropbox v File Description

¥ ...Visualization_DICOM_images_part1/dataset2_Head/Head_Scene.mrb \ MRB Slicer Data Bundle % \

Show Options

4 Libraries
5] Documents
&' Music
[e=| Pictures
B videos

+& Homegroup =
Y &% | —— R:0.000mm
- Computer

&, Local Disk (C))

Click on OK to load the file MRHead_Scene.mrb into Slicer

~ Heaa_scene
‘ D‘ Slicer supported file l

@
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Slicer4 Minute Tutorial: Viewing the Scene

& 3D Slicer 4.3.1-2014-06-22
File Edit View Help

Ba Modules: . |2\ Welcome to Slicer = Q0 PO @ i

@ 3DSlicer
v

Welcome

®

When the scene is finished
loading, Slicer displays:

°a 3D model of the head in
the 3D Viewer, and ’
*anatomical MR slices of
the brain in the 2D Slice
Viewers.

‘E_‘AHQ\ Lo

B

8
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Slicer4 Minute Tutorial: Exploring Slicer’ s functionality

730 Sicer
File Edit View Help

&a Modules:

@ 3DSlicer
Welcorn

( Load DICON

4 Customize S
| » Feedback
[ » About

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

[ » Mouse & Keyboard

. | Y Welcome to Slicer

All Modules

[ Annotations
4 Data
& DataStore
& DICOM
< Editor
Markups
ode
Fa Scene Views
= Subject Hierarchy
% Transforms
[ View Controllers
@ Volume Rendering
@ Volumes
£\ Welcome to Slicer
Wizards
Informatics
Registration

\ » Documentation & Tutorials

[ » Acknowledgment

Quantification
Diffusion

1GT

Filtering
Surface Models
Converters
Endoscopy
Utilities
Developer Tools
Legacy

Testing
MultiVolume Support

-.08.9 t-8 ™ A+ @@

2’ Load Data

d Sample Data

@®

[~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml

-

1

To access the Models
module click on
Welcome to Slicer.
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Slicer4 Minute Tutorial: Switching to the Models Module

E Edit View Help
ga 2a |Modules: . [ @ Models = Q OBt~

| » Help & Acknowledgement

Include Fibers Scroll to...

# optic_tract_R.vtk N
# right_eyeball.vtk | IS
# Skin.vtk

| » Information

| » Display

| » Clipping

Slicer displays the GUI of
the Models Module

| ~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml

L
F
8
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Slicer4 Minute Tutorial: Basic 3D Interaction

®

File Edit View Help

ga &a |Modules: . (@ Models 2= QO IIH|t~8 !

Scroll to.. ||

Position the mouse in
the 3D Viewer.

Hold down the left
mouse button and drag
to rotate the model.

| ~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml

L
F
B
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Slicer4 Minute Tutorial: Viewing Slices in the 3D Viewer

File Edit View Help

ga 28 & Modules: . @ Models = QOIIHEH|It- @ o | 4+~ A
@®

| » Help & Acknowledgement
Include Fibers Scroll to... x|

ene
# hemispheric_white_matter.vtk 1.00
* left_eveball.vtk M 1.00

Ilcon to display the Axial Slice in
the 3D Viewer

| » Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml

L ~
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Slicer4 Minute Tutorial: 3D Visualization

Slicer adds a view of
the Axial slice in the
3D View.
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Slicer4 Minute Tutorial: Viewing Slices in the 3D Viewer

File Edit View Help
&a [Modules: . | @ Models = Q. O

. Conventional Widescreen
3DSlicer
v [@ Conventional Quantitative
B Four-Up

[ » Help & Acknowledgement B Four-Up Quantitative

Include Fibers . Scroll . B Dual 30
= Scene B Triple 3D
= hemispheric_white_matter.vtk 3D only
: E;E:e»:;?:gr.r\:t\':tk [al One-Up Quantitative
= optic_nerve_L.vtk [ Red slice only
= optic_nerve_R.vtk [ Yellow slice only
# optic_tract_L.vtk .
» optic_tract_R.vtk [ Green slice only
# right_eyeball.vtk Tabbed 3D
* Skin.tk 5 Tabbed slice
| » Information y 4 B Compare »
, [ Compare Widescreen >
B4 Compare Grid >

Click on the layout menu in the ===

HH Three Over Three Quantitative
[ Four over four

toolbar, and select the

[ Side by side
B Four by three slice

Conventional layout

B8 Three by three slice

~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml
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Slicer4 Minute Tutorial: 3D Visualization

File Edit View Helo

Select the Skin.vtk
Change the opacity of the model
from 1.0 to 0.0.

optic_ _R.
= optic_tract_L.vtk
=+ optic_tract_R.vtk

=l BEE

Skin.vtk ]

e e i
| » Information |

| ~ Display |
~ Visibility
Visible:
View: All
Clip:
Slice Intersections Visible:
Slice Intersections Thickness: |1 px
» Representation

~ Color

%
Opacdity: [1.00] :I

Edge Color: W #000000
» Lighting

*» Material
| ~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml
L

F
B
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Slicer4 Minute Tutorial: 3D Visualization

File Edit View Help
ga 2 &a [Modues: . [OModels ™ Q O |IEIt-]E w fl+-@A
@2®

Coroll o |

The model of the skin become
invisible in the 3D viewer and the
model of the skull bone and

|||||||

View: All

Clip:

Slice Intersections Visible:

Slice Intersections Thickness: | 1 px

» Representation

~ Color

Color: #ffddce
Opacity: 11000 =
Edge Visibility:

Edge Color: W #000000
» Lighting

» & | [+ Axial

¥ Material
\ ~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml
L

F
B
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Slicer4 Minute Tutorial: 3D Visualization

-8 X
File Edit View Help

ga & &a |Modules: . @ Models = QO IIE!t~ I

| » Help & Acknowledgement

Include Fibers Scroll to...
# hemispheric_white_matter.vtk 1.00
eft_eyeball.vtk

Click on the Slice Visibility icon |~
in the Green Slice Viewer to dlsplay
the Coronal Slice in the 3D Viewer.

Color: #ffddce
Opacity: :10.00 [+
Edge Visibility:

Edge Color: W #000000
» Lighting

» Material

| ~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml

L
F
B
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®

Slicer4 Minute Tutorial: 3D Visualization

Trammm Select the 3D model skull_bone.vtk

Z‘ﬁ in the Model Hierarchy and turn on

(s w.dgnmthe Clipping optlon

Include Fiber:
= 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

- rlgh!_eyeball.vtk W 1.00
-_skull_bone.vtk ! 1.00 I

| » Information |

| ~ Display |
~ Visibility
Visible: .
View: All

Slice Intersections Thickness: | 1 px

» Representation

~ Color

Color: Eaiiiid
Opadity: 1.00 -

Edge Visibility:
Edge Color: W #000000

» Lighting

[F1G
» &  # | Coronal *|grayscale
*» Material

| ~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml
L

F
B
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Slicer4 Minute Tutorial: 3D Visualization

®

File Edit View Help

ga &8 |Modules: . | @ Models = Q QIIE ¢t~ Ao Ra | 4~

| » Help & Acknowledgement

Indude Fibers Scroll to... [ |
Browse through the coronal

slices to expose the 3D model
of the white matter, and the

left and right optic nerves.

Slice Intersecuons Visible:
Slice Intersections Thickness: | 1 px

*» Representation

~ Color

Color: #ffffff

Opacity: 1.00 -
Edge Visibility:

Edge Color: W #000000

* Lighting

» Material
| ~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml
L

F
B

©2012-2014 Surgical Planning Laboratory, ARR Slide 73



Slicer4 Minute Tutorial: 3D Visualization

®

B — o
File Edit View Help
ga £a [Modules: © Models = QOIE|It- 8 w Al +-/Be

‘,ﬁ;‘f;ijow make the skull invisible

Include Fibers SUOI ...

| -
= left_eyeball.vtk W 100 -
* 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 B 100
= Skin.vtk 0.00
*_skull_bone.vtk B 1.00
| » Information |
[~ Display |
View: Al =
Clip: 4
Slice Intersections Visible:
Slice Intersections Thickness: | 1 px =
* Representation
~ Color
Color: Eaiiiiid
Opacity: 1.00 -
Edge Visibility:
Edge Color: W #000000
» Lighting
*» Material

| ~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml

-
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Slicer4 Minute Tutorial: 3D Visualization

®

File Edit View Help

ga &a [Modules: . | @ Models = QO IEIt- 8 M |+ -3

®®

Scroll the Coronal Slices to
display the hemispheric white
matter model in the context of
the image data in the 3D.

¥ Visibility

Visible:

View: All
Clip:

Slice Intersections Visible:

Slice Intersections Thickness: 1 px

» Representation

~ Color

Color: #fffff

Opacdity: 1.00 |
Edge Visibility:

Edge Color: W #000000

» Lighting

» Material
| ~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml
L

F
B
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Slicer4 Minute Tutorial: 3D Visualization

®

File Edit View Help

ga 2 & |Modules: © Models = QO IHEIt- 8 M fal 4~
o®

Include Fibers Scroll to... x| ‘

rve_R.vtk K
= optic_tract_L.vtk 1.00
= optic_tract_R.vtk 1.00
# right_eyeball.vtk H 100
# Skin.vtk 0.00 [~

| » Information |

Visible:

View: All
Clip:

Slice Intersections Visible:

Slice Intersections Thickness: 1 px

» Representation

~ Color
Color: Eaiiiiid
Opacity: 1.00 |+

Select the hemispheric white matter
model called

hemispheric_white _matter.vtk

Turn off its visibility.
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Slicer4d Minute Tutorial: 3D Visualization

|

Slicer displays the optic nerve,
optic chiasm and optic tracts
overlaid on the MR images of
the brain.

®
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Slicer4d Minute Tutorial: 3D Visualization: Zoom the view

®

ile i lew elp
ga & &a |Modules: . @ Models = Q. t - A Re, M = K
X

Windowleinux users: Position the
mouse in the 3D Viewer, hold down
the right mouse button and move

lllllll

Mac users: Position the mouse in |
the 3D Viewer, hold down the apple |
button and the mouse button and |
move the mouse down to zoom in
(or use two fingers on the touch
pad).
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®

Close the existing scene and all its data

[ 3D Slicer 4.3.1-2014%

G Edit View Help
a Add Data Crl+0  dels = O O Bt~ Y -@ge
& DICOM I

Soomessmieon | — Select File->Close Scene

T - i
! = This removes any dataset

1. Scroll to... Lr
= Scene E
= left_eyeball.vtk B 100 -
# 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 B 100
» Skin.vtk 0.00 |~ . - . .
- Click on EXxit to exit Slicer
~ Display | B o
~ Visibility = ',“ 3
Visible: ’ w
View: All =
Clip:

Slice Intersections Visible:

Slice Intersections Thickness: |1 px

» Representation

~ Color

Color: Ealili

Opacity: 7[1.00 2
Edage Visibility:

Edge Color: W #000000

» Lighting

» Material

~ Data Probe: C:/Users/F/AppData/Local...ene/MRHead_Scene.mrml

L
F
B
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N Overview

Part lll: 3D interactive exploration of the anatomy
- Exploration of the Segments of the liver

- Exploration of the Segments of the lung
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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
i ' Segmentll

®

Segment VI

Segment VI Segment Il

S

Segment V ~ Segment Vb .
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'ﬁ' 3D segments of the liver
Z Wil

Segment | Segment VI

Segment ||

Segment Il

Segment IVb | IVC |

’-‘_'_’,4—'-”!

e Ségment VI
Segment V
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Liver vasculature

I\/Iic_ldle | Left portal -
hepatic eln vein = Left hepatic
I R vein

Right portal Ffy s =500 o — s
vein 5y W P Caudate vein | S

Main portal
vein

Right hepatic § .
vein | _
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Loading the Liver Scene

=)

<« 3D Visualization Dicom » 3DVisualization_DICOM_images_part2 » dataset3_Liver v | ¢3 )| Search dataset3 Li.. P File Edit View Help

nize BOpen v  Sharewith v  Bum  Newfolder = A @ &a Modules: . | EWelcome to Slicer o - OQ PO @& & « @ 4t~ Ao fa | 4~ »|
== ° Date modified Type Size
B Desktop L] .DS_Store 6/27/20141:03PM  DS_STORE File 7KB N
8 Downloads || LiverSegments_Scene 6/21/20141:03PM__ Slicer supportedfile 37,907 KB Q 3DSlicer
% OneDrive
Recent Pla
: Welcome

3 Libraries
%) Document e Load DICOM Data [as Load Data ]
J‘ s [ & Customize Slicer © Sample Data |
& Pictur
B videos

~ Feedback

& Homegroup
_ Share your stories with us and let us know about how
3D Slicer has enabled your research.

1% Computer

& Local Disk (C)
We are always interested in improving 3D Slicer, and every
submission will be carefully read.

See more at http://goo.gl/6BvcHm.

€ Network

~» About

_» The Main Window

» Display

» Mouse & Keyboard

|
\
» Loading and Saving |
\
)
|

* D ion & Tutorials

Browse to the directory
C:\3DSlicerData_ RSNA2014\3DVisualizationDICOM_Monday_Dec1

Select the directory dataset3 Liver
Drag and drop the file LiverSegments_Scene.mrb into Slicer
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Loading the Liver Scene

il 3
ga & |Modules: . | ® Models =0 0 %k & @

@ 3DSlicer

3D Shicer 43.

Include Fibers «. Scroll to... $x ||
Scene
0o Add data into the scene
Choose Directory to Add Hchoose File(s) to Add‘ Show Options
| » Information > [ File Description
—A v ...ation_Tuesday_Dec3_2013/dataset3_CT-Liver/LiverSegments_Scene.mrml \MRML Scene *
\ ~ Display
Visible:
Clip:

Slice Intersections Visible:

Slice Intersections Thickness:

Color: Hfff B
= | % Reset
Opacity:
Edge Visibility:
Edge Color: W #000000

-
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Liver Segments Scene

The elements of the scene appear in the Viewer.

( Load DICOM Data || =asy Load Data
[ Load Volume Data || € Download ple Data
» About

» The Main Window

» Loading and Saving

» Mouse & Keyboard

» Documentation & Tutorials

J
\
J
» Display )
\
J
\

» Acknowledgment

~ Data Probe
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oi? 3D models of the liver
Segment VI e Segm_ent I\Va
—— ~ Segmentl

Segment VI

Segment VI Segment Il

S

Segment V ~ Segment Vb .
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;ﬁb 39 models of the Ilver/

Segment |

\
Segment VII

Segment ||

Segment Il
Segment IVb | IVC

e \

e Ségment VI
Segment V
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3D models of the liver

Middle Left portal S
hepatic vein vein @ Left hepatic
e e i ‘.;'i::' Vein

vein RS W oy P Caudate vein |

Main portaAI

Right hepatic gai
vein ;
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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

30 Slicer 4312
File Edit View Help

ER-RENCS SrT— SO N ZIE t-I8 w4+ @®

@ 3DSlicer

*» Help & Acknowledgement

Include Fibers Scroll to... e

= Scene
= Liver Structures Models
= Vessels
= IVC
* MainPortalVein
# LeftHepaticVein_and_Branches
# MiddleHepaticVein_and_Branches
* RightHepaticVein_and_Branches
= LeftPortalVein_and_Branches
* RightPortalVein_and_Branches
* CaudateVeins
= Segments

= LiverSegment_II
= LiverSegment_III
* LiverSegment_IVa
=+ LiverSegment_IVb
* LiverSegment_I
= LiverSegment_VIII
* LiverSegmentV
* LiverSegmentVI
* LiverSegmentVII

*» Information
» Display

» Clipping

Select the module

Click on the Liver Structures Models Hierarchy » ;

o= i

EEETEE
-
=
8

)
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3D Exploration of Liver Segments

®

o -8 x
File Edit View Help
ga 2 & |Modules: . [® Models " QO PO @ 2 HIt-E Wl +-@®
P® 1
Q 3DSlicer
| » Help & Acknowledgement 2
Include Fibers Scroll to... o [»|
= Scene
= Liver Structures Models
= Vessels
= IvVC W 100
= MainPortalVein 1.00
#* LeftHepaticVein_and_Branches W 100
# MiddleHepaticVein_and_Branches B 100
* RightHepaticVein_and_Branches 1.00
= LeftPortalVein_and_Branches 1.00
# RightPortalVein_and_Branches 1.00
= CaudateVeins 1.00

* LiverSegment_IVa
* LiverSegment_IVb
= LiverSegment_I

= LiverSegment_VIII
= LiverSegmentV

* LiverSegmentVI

* LiverSegmentVII

EEERTEE g
i=]
8

| » Information |

| ~ Display H
| |
View: Al M 4 .
Clip: ~ ﬁ, )
Slice Intersections Visible: N 2 4
Slice Intersections Thickness: | 1 px =

» Representation

Select the model Liver_Ségment Il
Turn on/off its visibility to locate it in the 3D
viewer.

| ~ Data Probe: C:/Users/F/AppData/Local...erSegments_Scene.mrml

-

Q)
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3D Exploration of Liver Segments

File Edit View Help
2o 2R 2o IMaduloc @M 2l em O O @ 6 7 JTE | 4 v 6@ Ga O M = K

®

Click the eye icon on the Red Slicer

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

- Livi erSegme nt_IIT 1.00
= LiverSegment_IV:
= LiverSegment_IVb
* LiverSegment_I
* LiverSegment_VIII
* LiverSegmentV
# LiverSegmentVI
* LiverSegmentVII
» Information
~ Display
~ Visibility
Visible:
View: All
Clip:

Slice Intersections Visible:
Slice Intersections Thickness: |1 px

» Representation
~ Data Probe: C:/Users/F/AppData/Local...erSegments_Scene.
L

E
B
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3D Exploration of Liver Segments

File Edit View Help

ga £a [Modules: . | @ Model
@ Slicer

*» Help & Acknowledgement

Include Fibers Scroll to... x|
= Scene
= Liver Structures Models
= Vessels

= 1IvVC H 100
* MainPortalVein 1.00
* LeftHepaticVein_and_Branches 1.00
= MiddleHepaticVein_and_Branches 1.00
# RightHepaticVein_and_Branches 1.00
# LeftPortalVein_and_Branches 1.00
# RightPortalVein_and_Branches 1.00

N

CaudateVeins

= Segments
dm_. somentail " 1.00 |

= LiverSegment_III
LiverSegment_IVa
LiverSegment_IVb
LiverSegment_I
LiverSegment_VIII
LiverSegmentV
LiverSegmentVI
LiverSegmentVII

IEERRENN]

» Information

~ Display

~ Visibility

Visible: v
View: All
Clip:

Slice Intersections Visible:
Slice Intersections Thickness: | 1 px

» Representation

~ Data Probe: C:/Users/F/AppData/Local

Is (=00 PO a

ocoooooe
833333353

TR
» @ | # [+ Axial

< |IM-0001-0015

Question 1:

...erSegments_Scene.mrml

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

3D Exploration of Liver Segments

What organ abuts the left-
most margin of segment Il in
this patient?

Answer 1: Stomach

~ Visibility
Visible:
View: All
Cip:
Slice Intersections Visible:
lice In hickne: [
Data Probe: C:/Users/F/AppData/Local...erSegments_¢ mrml
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3D Exploration of Liver Segments

File Edit View Help
) £a [Modules: © Models (=0 9O

Question 2:

Which segment would most likely
be affected by an aggressive

tumor invading locally from the
right adrenal gland?

~ Visibility

Visible:

View: All
Clip:

Slice Intersections Visible:

Slice Intersections Thickness: |1 px

» Representation
~ Data Probe: C:/Users/F/AppData/Local...erSegments_Scene.mrml|
L

F
B
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3D Exploration of Liver Segments

File Edit View Help
ga £a |Modules: . | @ Models 00 9O @
5 ®

» Help & Acknowledgement

Question 2:

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

Answer 2: Segment VI

~ Data Probe: C:/Users/F/AppData/Local...erSegments_Scene.mrml

L
F
B
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ﬁ' 3D Exploration of Liver Segments

—  Question 3:

A3 \\Which vessel separates
Segment Vb and
Segment V?
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Middle Hepatic Vein

%2 # [Modules: . | @ Models

@ 30Slicer
-

[» Help & Acknowledgement E

COIm® @« 4 9H
1

Middle
hepatic vein

= Scene e o . . 3 —
= Liver Structures Models i e . il
= Vessels 4 z
< IVC H 1.00
< MainPortalVein
< LeftHepaticVein_and_Branches
= MiddleHepaticVein_and_Bran...
< RightHepaticVein_and_Branc...
< LeftPortalVein_and_Branches = - 3 S
< RightPortalVein_and_Branches - - g - - -

‘ Segment V
St r

< LiverSegment_lI
< LiverSegment_lII
< LiverSegment_IVa
= LiverSegment_IVb
< LiverSegment_|
< LiverSegment_VIII
- LiverSegmentV

< LiverSegmentVI
< LiverSegmentVIl

EEgE B

= Segments
-

| » Information

| ~ Display
Visible: v
Selected:

Question 3:

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

73D Siicer 43.12 e —

8 Edit View Help

ta Add Data Crl+0  Jdels -0 O

£ DICOM

B Download Sample Data

fa Save Ctrl+s
Recently Loaded »

9@ Close Scene Ctrl+w

L Scroll to... < || |

= Scene
= Liver Structures
= Vessels
= IvC

# LeftPortalVein_\nd_Branches
i d_Branches

v
> 2
a
-
o
T
o
S
g
e
5
[
'y
3
&
|4
g
S
2
3
H
&

ORI

# CaudateVeins
= Segments

* LiverSegment_II

# LiverSegment_III

= LiverSegment_IVa

# LiverSegment_IVb

* LiverSegment_I

Select Exit and then click o
Exit (discard modifications)

88888 8838838888

Visible:

View: All =
Clip:

Slice Intersections Visible:

Slice Intersections Thickness: | 1 px 5

» Representation

~ Data Probe: C:/Users/F/AppData/Local...erSegments_Scene.mrml
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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 U01 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
- RULAnNterior Segment
- RULApical 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
- RLLAnNterior Basal Segment
- RLL Medial Basal Segment
- RLL Lateral Basal Segment
©2012-2014 Surgical Planning Laboratory, ARR - RLL Posterior Basal Segment




Loading the Chest Data Scene

=l =S| 30 Siicer 2.2.1-2014-06-22 = [ @R

@\‘/v‘ <« 3DVi.. » dataset... v ‘ L3 ‘ [ searchdat. | File Edit View He|p
. & £ . — P
Organize v B Open v » =- 1 @ | &a |Modules: £\ Welcome to Slicer 1= 0.0 19 O » 4~ » 18-
¢ Favorites plame { @® 1
P Desktop [ .DS_Store {‘B )
& Downloads | ¢ LungSegments_Scene ‘ Epslicer
#& OneDrive
| Recent Places W | -
3% broptox elicome
[
4 Libraries
— E &
5 Documents [ [Eicony Load DICOM Data sy Load Data
@' Musi = =
J s .[ #: Customize Slicer @ Download Sample Data
=/ Pictures
B videos {' .
b,‘ |~ Feedback

+& Homegroup

_ Share your stories with us and let us know about how
1% Computer 3D Slicer has enabled your research.
&, Local Disk (C:)

We are always interested in improving 3D Slicer, and every
€M Network submission will be carefully read.

Caa mara at httn://ann Al/ARVAHM b

Open the directory c:\3DSlicerData_RSNA2014\3DVisualizationDICOM_Monday_Dec1

Select the subdirectory dataset4 Chest
Drag and drop the file LungSegments_Scene.mrb into Slicer



Loading the Lung Scene

- = T
(=2 8] % [Basierazizouoe2z L T T E
@U' J « 3DVi... » dataset... v“y“ Search dat| | File Edit View Help
_ & £ N g
T m— &= A @ &a |Modules: £\ Welcome to Slicer =0 Q ¥ O » @ ¢~ SIS =
- = Name | @®
- Favorites
Bl Deskt .DS_St« (
esktop L D5 otore .| Add data into the scene
& Downloads £ LungS _Scene —
#& OneDrive

[Choose Directory to Add] Choose File(s) to Add

v File Description
¥ ...n_DICOM_images_part2/dataset4_Chest/LungSegments_Scene.mrb \MRB Slicer Data Bundle # |

Show Options

=, Recent Places

23 Dropbox

4 Libraries
5| Documents
,J‘r Music
=/ Pictures
£ videos

+& Homegroup o
Y # |~ R:0.000mm
1% Computer

&, Local Disk (C:)

Qi Network

‘ L Reset ‘

T
Click on OK to load the file into Slicer

Lunygseyiieno_stene
e‘ L b=

Slicer supported file
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Loading the Lung Scene

3D Slicer 4.3.1-2014-06-22 E=nfo x|

File Edit View Help
&a && |Modules: . | Welcome to Slicer = QOO @ & <2 | EH| L~ EON S SR =

@ 3DSlicer

Welcome
Click on the# icon to

center the 3D view

[» Feedback
[

| » About
[
[ » The Main Window

[
[» Loading and Saving
[

[ » Display
[' Data Probe: C:/Users/F/AppData/LocaI...ngSegments_Scene.mrmI]

L
F
B
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Loading the Lung Scene

All Modules
File Edit View Help

@ @ Modules:

@ 30Slicer

Welcorams

7 Scene Views

m& Subject Hierarchy
| % Transforms
# C e Slice 8 View C
@ Volume
'@ Volumes
"_ Share your stories & Welcome to Slicer
enabled your reseat

@ Annotations
* |4 Data

& DataStore

& DICOM

< Editor

|+ Feedback

Wizards
We are always interested in| ~Informatics
carefully read. Registration
See mc Segmentation
1 Quantification
> About
‘ u Diffusion
| » The Main Window IGT
Filtering
| » Loading and Saving Surface Models
[ Display Converters
] Endoscopy
| » Mouse & Keyboard Utilities
... Developer Tools
\ » Documentation & Tutorials | Legay
| » Acknowledgment Testing
MultiVolume Support

| ~ Data Probe: C:/Users/F/App|

-

00 9O ZIEt~1 8 = A+ @ @

@
1

ut how 3D Slicer has

submission will be

Select the module Models
from the modules Menu.
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Lung Segments

> - x
File Edit View Help
ga & & |Modules: . | @ Models G QOQIPO @ 2 HIt-B wal+-@@

1

@ 30Slicer

| » Help & Acknowledgement

Include Fibers Scroll to.. W
P——
= Scene

# chestCT_lungs

# RightUpperLobe_PulmonaryVein

# RightUpperLobe_PosteriorSegment

# RightUpperlLobe_ApicalSegment

# RightUpperLobe_AnteriorSegment

# RightMiddleLobe_PulmonaryVein

# RightMiddleLobe_LateralSegment

# RightMiddleLobeMedialSegment

# RightMiddeLobe_PulmonaryVein2

# RightLowerLobe_SuperiorSegment

# RightLowerLobe_PulmonaryVein3

# RightLowerLobe_PulmonaryVein2

# RightLowerLobe_PulmonaryVein1

# RightLowerlLobe_PosteriorBasalSegment

# RightLowerlobeMedialBasalSegmen

# RightLowerLobeAnteriorBasalSegment

# RightLowerlLobe_LateralBasalSegment

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

ENEEEEENENENEEEEN
MR M RR RO
8888888585888588558%

* RightLowerLobe_PulmonaryVein4 X r]\ s A . b

| » Display

| » Clipping

\ ~ Data Probe: C:/Users/F/AppData/Local...ngSegments_Scene.mrml
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Lung Segments — Question 1

" X

File Edit View Help

Ba 0 B vwe o [(Ouees 2] ™ QO

@ 3DSlicer

| > Help & Adnowledgement ]

9O e t- B R+ @

Indude Fibers . Sarol to... H ||

# RightUpperLobe_AnteriorSegment 100 [

# RightiddieLobe_PuimonaryVein .00

# RightMiddleLobe_LateralSegment 1.00

# RightMiddleLobeMedialSegment 1.00

# RightMiddeLobe_PuimonaryVein2 1.00

# RightLowerLobe_SuperiorSegment .00

# RightLowerLobe_PulmonaryVein3 .00

# RightLowerLobe_PuimonaryVein2 .00

# RightLowerLobe_PulmonaryVein1 1.00

# RightLowerlLobe_PosteriorBasalSegment 1.00

- Ri gmen 1.00

“* RightLowerLobeAnteriorBasalSegment 1.00

# RightlowerLobe_LateralBasalSegment .00

# RightowerLobe_PuimonaryVeind 100 |4
[ Information ]
| » Display J
[» cipping ]

Q1: Why is there
a gap in the
vessels at the
arrows?
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N 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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3DSlicer website
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