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3DSHcer

- An end-user application for image
analysis and visualization

* An open-source environment for
software development

* A software platform that is both easy
to use for clinical researchers and
easy to extend for programmers
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www.slicer.org

3DSlicer .

!E: . A multi-platform, free and open source software package for
0 3DSlicer visualization and medical image computing

Download Tutorials Reference  Feedback

3D Slicer version 3 is
a multi-platform ot

» Introduction

software running on e

Windows, Linux, and g
Mac OSX. i

*NCIA
»Publication DB
»Image Gallery

» Slicer Community
» Scurce Code
»Licensing

» Mailing Lists
»Web Archive

Slicer version 3.6 has been released. Find out more.

tact webmaster@bwh harvard.edu for questions about the use of t

Disclaimer ’ moglerts

It is the responsibility of the user of 3DSlicer to comply with both the
terms of the license and with the applicable laws, regulations and
rules. Slicer is a tool for research, and is not FDA approved.
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www.slicer.org

'V
3DSlicer y Search

!5 " A multi-platform, free and open source software
0 3DSI 'Cer visualization and medical xmage Computmg

«  This workshop uses the newest Shoer W
About Slicer

release of 3D Slicer (version v
362) » Contact

»For Users
» For Developers

- Visit the Slicer download page s Commuc o

»Publication DB

for Slicer 3.6 stable release, or for ey

» Source Code

Slicer nightly builds. oo

»Mailing Lists
»Web Archive

. e is Cooyriaht
onte s site is Copyright 2
Contact webmaster@bwh ha
See here for m:
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Tutorial Overview

3DSlicer

« Getting Started: Slicer3 Minute Tutorial

+ Quantitative Measurement of Volumetric Change:
ChangeTracker Tutorial

+ Quantitative Measurements for Functional Imaging:
PETCTFusion Tutorial

All Tutorial Datasets are located in C:\slicer_data

CTSA at RSNA 2010



Tuning up...

3DSlicer

Setting Font Size

In Slicer’s main menu, select
View->Application Settings

CTSA at RSNA 2010

e 0o N 3D Slicer Version 3.6.2
File Edit View| Window Help Feedback

Extension Manager slash

“ Welcome & About

3bslicer Welcome

3D Slicer is a free open source softuare platforn for medical inage processing and 3D visualization of
inage data, This module contains some basic infornation and useful links to get you started using Slicer,

Please see our website http://www,slicer,org and the documentation on our wiki for more information:
http://uuw,slicer, ora/slicerlliki/index,php/]

[B] B cache & Renote 1/0 Hanaser AmE sarch nod
~ feplication Settings 2 |
Y ’:\ Slicer |

tuare

3D Slicer is distributed under a BSD-style license; for details about the contribution and
license agreenent, please see httpi//ww,slicer,ora/cqi-bin/License/SlicerLicenseForm,pl. The
d o arch purposes only and has not been revieued or ap

tion, or by any other y.

tuare has
ed by the Food and Drug

Sagittal Coronal
Nore Nore
-] -]

Adnini

Hint: to open any infornation panel below, click on its grey title bar.
Don't shou this module on startup.
~ Overview

“ Manipulate Slice Vieus

EONBEEEE

“ Hanipulate 3D View

Application Settings




Tuning up...

3DSlicer

Setting Font Size

Drag & Drop Settings
Toolbar Settings
Print Settings

Remote Data Handling Settings
I1A-FEMesh Settings

v a

- Interface Settings
[IConfirm on exit
["IConfirm send error log on exit
[1Save user interface size and position on exit
[/ Show splash screen
["1 Show balloon help

Position of view panels| |

Close
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Tuning up...

e Interface Settings JrFont Settings
Drag & Drop Settings -
Toolbar Settings Font familys
] i Print Settings & frial
Sett’ ng F On t Slze Slicer Settings I Helvetica

Font Settings
Module Settings .
Remote Data Handling Settings Font size:
IA-FEMesh Settings [ Use small font

[ Verdana

"1 Use medium font
["1Use large font
["1Use largest font

{for best results, restart Slicer)

CTSA at RSNA 2010



Slicer3 Minute Tutorial

4

3DSlicer

Part I: Slicer3 Minute Tutorial

Sonia Pujol, PhD
Wendy Plesniak, PhD

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

capabilities of the Slicer3 software
for medical image analysis.

It is designed to quickly build a

basic level of comfort with the
Slicer software.
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i) Slicer3 Minute Tutorial

3DSlicer

The Slicer3Minute dataset is composed of
An MR scan of the brain and 3D surface
Reconstructions of anatomical structures.

The data are part of the SPL-PNL Brain Atlas
Developed by Talos et al. The atlas is available at:

http:/www.spl.harvard.edu/publications/item/view/1265
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Slicer3 Minute Tutorial: Launch the Application

\ 3D Slicer Version 3.6.2

3DSlicer

B & wom: [ e LHE @k BEEdEbEYEE G 8 & §-O
@ Slicer I

uakzation of Image data
U our webshe

Windows users:

EIEI-].-BEE@ @@ @
Double-Click the Shortcutto "

. [ 8 (8] =
Slicer3.exe on the Desktop : ggez-= SN

or Select

Start ->All Programs ->Slicer3 3.6.2010-10-22->Slicer

CTSA at RSNA 2010



~ Slicer3 Minute Tutorial;

Navigating the Application GUI

3DSHcer

The Graphical User
Interface (GUI) of Slicer3
integrates five
components:

* the Menu Toolbar

* the Module GUI Panel
* the 3D Viewer

* the Slice Viewer

* the Slice and 3D View
Controller

O

3D Viewer
B == None —Sg Sagittal  — = None — S| coronal == = =
None i |= e 0@ Nove | — = [T None i | = Non =S
S EEIE T O = [P REECT O
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3DSlicer

The SlicerWelcome
module is the module
displayed by default.

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

Slicer3 Minute Tutorial: Welcome Module

A NO \ 3D Slicer Version 3.6.2

File Eat View Window Help Feedback

B )] we [ [ B =) - BhReREORNEN ECE & -
=4
N e & Avout

@ bSlicer Welcome

30 Slicer s a Fee 0pen 30UICE 3¢
This madule ¢

Hint % open any nformaton panel below, dick on its grey Sthe bar

CTSA at RSNA 2010
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¥ Maripulate 30 View




[% Slicer3 Minute Tutorial: GUI Basics

-
aNO \ 3D Slicer Version 3.6.2
3DS|icer File Ean View Window Melp Feedback
R ()| wee [ OB @ SR ARG OCEEN ] & & §- &

|

Expand or shrink the
GUI panel with the
arrows at the frame top,
or by clicking and
dragging the vertical
separator

RS
:
&[S
GBS
s}

e

(<]

Expand or collapse | —~
any sub-panel by DR EEEE
clicking on its grey tit
bar.

& ) (2] - =




Slicer3 Minute Tutorial: Load A Scene

AanNnnN '\ 3D Slicer Version 3.6.2
3DS I G Load Scene Cirl-O = -
ImpnrtScen;“ .-WE@E]@@@DE@ &1 -
Select File-> Load Scene B cowioassamprenae |
. Add Data... Cirl-A
from the File menu 7 add Volume.. .
wint Add Transform... e
" save ctrl-5
® Close Scene Ctrl-w
| - ::. Exit
Browse to the location of the [~ ||| — o
. . Saving Scenes & Data ~ (XliSelectiFile
Slicer_data dlrectory. prntng cumoupiey g 2 NN ) Nfame  \[Sze | Modified tin
(Configuring Viewers, ) PETCT S () ChangeTracker2009 Mon Sep 13 12:48:40 201
L ‘ ) PETCT Yapl () PETCTFusion-TutorialData Thu Aug 19 12:40:34 201
. in — J ) PETCT _Yap2 ) Slicer3Minute Wed Dec 16 18:31:58 200
Select that directory and select yg@foenm D P Merrat Subocts
- 4 L) ProfilingTest
the Add To Favorites o] s
. .' . -] E% ) RECIST-TutorialData
IcCon :"? Ca e ﬁﬁ?ﬁmm
oow . kmoos
This will make the directory = Stconant )l
easier to find later... S -
File name: | Open
Files of type: IS:cnes(vmrml xml xcat) ] Cancel 4

CTSA at RSNA 2010 -



Slicer3 Minute Tutorial: Load A Scene

File Ean View Window HMelp Feedback

By i Sl BERERENEDEEEE E & |-

Import Scene...

3DSlicer

Download Sample Data e

Add Data... Ctrl-A
7ot Add Volume... ¥ ang
wine Add Transform... e
" save ctrl-5

% Close Scene Ctrlw |

~ pas Exit

7 Loadng Scenes & Data
.' Saving Scenes & Data

me.m : p Modified time

Browse to the location of the |........... e -

H A — () PETCT _Yap1
Slicer3MinuteDataset 2 peTT Yap2
directory.

) FienaarGrant

) PNL-Normal-Subjects
) ProfilingTest
Masipulate 30 View ) Prostate

D) ptest

¢ ] E & @l (2] ) RECIST-TutorialData
| ) el B )

oA ] (@ e
rm -

& Slicer3Minute

Select the scene file
slicer3minute.mrml

) TutorialData

Click on Open to load the
scene

CTSA at RSNA 2010 -
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Slicer3 Minute Tutorial:

3DSlicer

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.

[ B =] @)

E][!JLIDE]EE]@@[E] @

F’Fﬂﬂlﬁ &

Lth -

Viewing the Scene

N\ 3D Slicer Version 3.6.2

HpAePRbERN=Em S &

3D Viewer

o~ -~
s [R] s + 0 - Corma L] Sne
- same =] oy we - e :‘m Furiae

S T TseD Slice Viewersior-
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aNn \ 3D Slicer Version 3.6.2
3DSlicer Fle Ean View Wnow Belp Feedbac
B (G| e [ oo IHMBHM' BRSO & & § -
B ... |

Note:

We have pre-adjusted the window and level
settings for these volumes so that they are
appropriate for display on most laptops.

If display is not satisfactory on your machine
or projector, the Volumes Module may be
used to refine these settings.

=) [ 9 ) 1 () () (@ [w)] @)

S Masipulate 30 View

1] I ) - o=

| & (D[] [B) )
A i[’l IUI I.dl
ot e NAS (1803, 185 969, B UK ( 1 |~ Frame A
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Left click and hold the |
Modules menubutton.

Select All Modules to

Feedback

eedbac
) | All Modules

30 Slicer s afe

display the many modules
available for image

processing, analysis and 3D
visualization.

CTSA at RSNA 2010

“ Manipulate 30 View

6] B el (2] - o

prayacaie N

165

g

Bg LUK (

381

Color
Data
Editor

Fiducials

* Measurements

Models

‘
ROI

SlicerWelcome

¥ A Slices

Transforms
VolumeRendering

Volumes

Wizards
Informatics
Registration
Segmentation
Quantification
Diffusion

IGT

Filtering
Surface Models
Converters
Endoscopy
Developer Tools

4D
Diffusion Weighted

Slicer3 Minute Tutorial: Exploring Slicer’ s functionality

\ 3D Slicer Version 3.6.2

MMWHAERPEOENEE EEE & 1S




Slicer3 Minute Tutorial: Exploring Slicer’ s functionality

AannN

I

View Window HMelp Feedback

, 7™ 40 Image

To access the Models

7~ ACPC Transform

/S Add Images

/\ BRAINSDemonWarp

7~ BRAINSFit

/\ BRAINSROIAuto - Foreground masking tool
~ BRAINSResample

30 Slicer s aee open source sofware 7 BRAINSVectorDemonWarping

Inage processing an
module CONMAINS SoMme Basic infonmation
using Slicer. Please see ou'w
q and the &

you sl
WD Neww slice

i Slacer

module, browse
through the list of

modules...

...or click on the

models icon
in the toolbar

©

O vsualization of | ~ Binarize Map
-

7~ Cameras
smantang ~ Castimage

A\ ChengeTracker

“* CheckerBoard Filter

bito e alkec orafcai-bindicanaans| © ClioModel

“* CollectFiducials
” Color

A

rmaton panel beloy Convert Fiducials to Labelmap

7~ Create Single RO file

7 Create a DICOM Series

” CropVolume

“ Curvature Anisotropic Diffusion

“* Data

* Dicom to Nrrd Converter

/> Diffusion Tensor Estimation

/" Diffusion Tensor Scalar Measurements
ffusionWelcome

Command-line

7~ EMSegmel
Editor

>

A

\ 3D Slicer Version 3.6.2

Fetchii
FiberBundles
Fiducial Registration

FiducialSeeding

“* Fiducials

Gaussian Blur
Gradient Anisotropic Diffusion

GradientAnisotropicFilter

“* Grayscale Fill Hole

Grayscale Grind Peak
Grayscale Model Maker
Histogram Matching

1A_FEMesh

IGTToolSelector

Image Label Combine

Joint Rician LMMSE Image Filter

“\ Label Map Smoothing

LabelStatistics

Labelmap Seeding
Linear registration

MRI Bias Field Correction
Mask Image
Measurements

Median Filter

Merge Models

Mesh Contour Segmentation
Model Maker

Model Transform

ModelintoLabelVolume

7 Python Convert Volume to NUMPY File

7 Python Load Volume from NUMPY File
Python Numpy Script

Python Script

Python Stochastic Tractography Generator

A
“* Python Stochastic Tractography Generator (Labels)

QueryAtlas

> ROI

“* ROISelect

“* Recenter Scalar to DWI Volume

“* RegistrationWelcome

“\ Resample DTI Volume

Resample Scalar Volume

7> Resample ScalarVectorlDWI Volume
“* Rician LMMSE Image Filter

Robust Multiresolution Affine Registration
Robust Statistics Segmentation

7 SUvComputation

“* ScriptedModuleExample

>

SegmentationWelcome
7\ Shift DWI Values

/* Simple region growing
7 SlicerWelcome

> Slices

/\ Stochastic Tractography
Subtract Images

7 Surface Connectivity

7\ Surface Reqgistration

“ Surface Toolbox

hreshold Image

Unbiased Non Local Means filter for DWI

VolumeRendering

“ Voting Binary Hole Filling

Endoscopy e
Execution Model Tour # Models “Hransforms
Expert Automated Registration
E [ ] ‘." ” Explode Volume Transform 7% N4ITK MRI Bias correction <
P /* Extract Baseline DWI Volume 7~ NeuroNav “ Volumes
p C o P Extract Skeleton 7% OpenlGTLink IF
= 7 Fast Affine registration 7~ Orient Images

> Fast Nonrigid BSpline registration

CTSA at RSNA 2010
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/\ Fast Rigid registration
1651 B9 UK (4 A EastvarchingSegmentation

>

>

>

>

Otsu Threshold

Otsu Threshold Segmentation
PETCTFusion

ProstateNay




Slicer3 Minute Tutorial: Switching to the Models Module

\ aNn \ 3D Slicer Version 3.6.2
3DS|iceI’ File Ean View Window Help Feedback

B] &) wa St ] F1 (=) [ [+ B (] () [ (@) R (7] (] [7] S ()| [S] (2] ] - 3 - [
B e - Slicer displays the GUI of the Models
v module.

-

Help & Acknowledgement

* Load
p'] Add 30 model o & model drectory

"
- [Op—

“ Hietar thy & Doplay
Mode! Merarchy x
B Scone A
hemisphenic wiwle matter.vik
RAt_eyeball vik

oplic_chiasm, vik
oplic_merve Lvik
optic_marve_R.vik
oplic_tract_Lvik
optic_tract_R.vik

“ Matipulate Shee Views

EEDOEEEERE @)

. ﬁ@EWIi
T gEsg e

grayscaie NAS

4.8, 24 8) 8g Sce notshoan
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Slicer3 Minute Tutorial: Basic 3D Interaction

g N\
/ anon \| 3D Slicer Version 3.6.2
3DSlicer File Eat View Window Melp Feedback
B [E]) v | e MEEE-— BpEERENENESE EC 8 4 &
@ o Left-click & drag
Position the mouse in [«
the 3D Viewer. >
Hold down the left
mouse button and .
drag to rotate the
model. ‘
IEEE R

“ Masipulate 30 View
16 [ kel (9] - o=

CTSA at RSNA 2010 -



Slicer3 Minute Tutorial: Viewing Slices in the 3D Viewer
v .

3DSlicer File Eat View Window MHelp Feedback

\ 3D Slicer Version 3.6.2

D) ()] wo | MEIE@E--— BRNERECEISE D & & -

>
x

“ Masipulate 30 View
16 [ kel (9] - o=

Y-l

CTSA at RSNA 2010 -



(8 Slicer3 Minute Tutorial: 3D Visualization
‘%i

3DSlicer ‘ ] T
J

Slicer adds a view o? the
Axial slice in the 3D View.




Slicer3 Minute Tutorial: 3D Visualization
4 —

\ 3D Slicer Version 3.6.2
. Fle Eot View Window Hep ee
3DSlicer

BE [ = @ BpEeeN0ErESE a0 E s i -C

F—hessesphonc _wivls _matber viK
it _eyehadl vix
r—oplic_chessm, vik
—optic_nerve Lk
Foplic_nerve H.vik
Foplic_tract Lvik

r—oplic_tract Rk

Select the Skin model.

Change the opacity of the |- ...~
model from 1.0to | ™
0.0. )

\ Opacey
\

* Manigulate Sice Views

EEDlElEER@

* Manipulate 30 View

EEEE
- Mr:?‘]m@
oA [BllE -

p.:
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@ Slicer3 Minute Tutorial: 3D Visualization
-

- Yala

3DS||cer ;r EOl Viem Winoow Hep Feemack
B & = - HEHEE

e

—hewesphonc_wivts_matter. vik
Tt _eywball vix
r—oplic_chessm, vik
F—oplic_nerve Lvek
F—oplic_nerve H.vik
F—oplic_tract Lvik

The model of the skull bone and
eyeballs become visible through the
model of the skin in the 3D viewer:

(skin model opacity = 0.5)

* Manipulate Sice Views
EEpDODENEER M
* Manipulate 20 View

-
%

e
FlEE

fo!

EEE
(o))

\ 3D Slicer Version 3.6.2

BRA@EPRbERA=Em Dc 8 & §-

re[st
%
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@ Slicer3 Minute Tutorial: 3D Visualization
-

P Yale

Fle Eot E Window  Hep Feemack
BE) - - AEE®

D

—hewsesphenc_wivls_matier vik
Tt _eywball vix
r—oplic_chessm, vik
F—oplic_nerve Lvek

3DSlicer

—oplic_nerve Hvik
F—oplic_tract Lvik

The model of the skin becomes

invisible in the 3D viewer.

(skin model opacity = 0.0)

\ 3D Slicer Version 3.6.2

-~ BRAFRRCOFRISE B0 8 & -

(skull model opacity = 1.0)

g ]

* Manipulate Sice Views

EEDDREEERE

“ Manipulate 30 View

(] (] k@ (5] o
‘R i (8]
“mﬁku B
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Slicer3 Minute Tutorial: 3D Visualization

3 L=
§ - / ann \ 3D Slicer Version 3.6.2

Fle Eot Wiew Wintow Hep Feemack

3DSlicer @l w = EUEE-— BEEINOUrEEEEE & O

Click on the
Slice Visibility
icon in the |~
Green Slice
iewer

— heresphonc_wivls_matber.vik
=Tt _eyeball vik

F—ophic_chessem, vik

—oplic_nerve Lvek

F—oplic_nerve H.vik

r—oplic_tract_Lvik

—oplc_tract Ravik

—rght_eyutall vix |
= Skin.vik V]

Nodel Daglay x

Seloct Madel or Heraschy Shin vih

to display the
———Coronal Slice in
“" the 3D Viewer.

* Manigulate Sice Views

EEDODEREER @

L’JQE@J L
jr]]m[g} -
oA mo .u
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Slicer3 Minute Tutorial: 3D Visualization

Yale \ 3D Sicer Version 3.6.2

Bl &)| | LoEEN-—— B EERRO IS m S C 8 & -

Select the 3D
model
skull_bone.vtk
in the Model
Hierarchy and
'bv, turn on the

Tyt vex

F—oplic_cheem, vik

r—oplic_nerve_Lvek

r—oplic_nerve H.vik

—optic_tract_Lvik

r—oplic_tract_ Rvik

r—rght_syubll vik

+—Skn.vik

L shaall_bomw vk ¥

-option.

Heraschy shll_bane vih
3 Mty “ . ‘ CI - -
s
> ipping
alar Color Map Select h H
. ; - — - §
. ~lo ove . o= -0 = - o (7] oo
P ” i L] »
e

* Manigulate Sice Views
EEDDENEER @
* Manipulate 20 View

UQE

~
™ -
-

E@E

ut

Feedba
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Slicer3 Minute Tutorial: 3D Visualization

Yale \ 3D Sicer Version 3.6.2

Bl &) w Co MEEE - BRAPRREORIEE B @ & 1O
: Browse through the

B o5
‘ -
A coronal slices to

F—oplic_cheem, vik

r—oplic_nerve_Lvek
r—oplic_nerve H.vik
—optic_tract_Lvik

r—oplic_tract_ Rvik
r—rght_syubll vik

+—Skn.vik

bl _bome ik

expose the 3D
model of the white
matter, and the left
and right optic
nerves. /

* Manigulate Sice Views
EEDDENEER @
* Manipulate 20 View

UQE

~
™ &
-

E@E

ut
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/ [\ Slicer3 Minute Tutorial: 3D Visualization
4 —

3DSlicer

\ 3D Skcer Version 3.6.2

B B e e MEOEE - BREERNIEISm B 8 & § -

Select the 3D model ot et i

F=raght_sywtadl vik

“skull_bone” in the wess “sawmn | 7
Model Hierarchy, and

turn off its Visibility ===~

* Manigulate Sice Views

EED0RNEER A

* Manipulate 30 View

EEBE - =
‘R [l (2]
[l ) |.
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Slicer3 Minute Tutorial: 3D Visualization

\ 3D Shicer Version 3.6.2

3Dslicer File Em e Winoow Hep Feeach
BIE) - - MENE®E - BpEepRbEr=Em e E & 1O
@ ® .

1L _ayehia v
—oplic_chiasm,vik
F—oplic_nerve Lvex
—optic_nerve_R.vik
—optic_tract_Lvik
—oplic_tract Rovik
+—right_uyutadl vik

Nodel Daglay

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

T T T TR T [T
E@ERE - -
Y R N-[EJ 2,
AL =
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Slicer3 Minute Tutorial: 3D Visualization

\ . /
FYale) \ 3D Skcer Version 3.6.2

3DSlicer

BI @) == LOEEN—— BN ER O ErEm B @ & § -

I~
=4
— X
£ = hemispheric_white_matter.vik J
| sededl ascaball usk
! Cl LV
|
1/
x

Select the hemispheric white |, ...
matter model called
hemispheric_white_matter.vtkfmm o

e
Turn off its visibility.| =2

CTSA at RSNA 2010 -



@ Slicer3 Minute Tutorial: 3D Visualization

3DSlicer |

Slicer displays the optic nerve,
#optic chiasm and optic tracts

overlaid on the MR images of the
. brain.

CTSA at RSNA 2010



Slicer3 Minute Tutorial: 3D Visualization: Zoom the view

ano \ 3D Shcer Version 3.6.2
3DSlicer ﬁ ESt View Wincow Hep Feecdack
B @] o | nfollsEmy TRRCloCl=ozEIOEELE ESEE
To Zoom: S .
=4
v Scene rS
| hemispheric_white_matter.vik
= left_eyeball.vik

b oplic_chsasm.vik
- oplic_nerve Lvik
e oplic_nerve R.vik
b-oplic_tract Lvik

Windows/Linux users: Position the
mouse in the 3D Viewer, hold down the|
right mouse button and move the
mouse down to zoom in.

x =

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). - y

ol
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Slicer3 Minute Tutorial: 3D Visualization

ANO \ 3D Shicer Version 3.6.2

3Dé|icer Fle Fot Vi e Hew Feemad n
B @) - - HEEE - BREER RO Em B0 8 A -

E Slicer

=

Oy Scene
}-n—.t-:mmm
‘ left_eyeball.vik

‘ oplic_chiasm. vik
f~optic_nerve_Lvtk

" oplic_nerve R.vik

‘ optic_tract_Lvik

f—optic_tract_R.vtk

> rght_eyeball.vik

“hn.vik ¥

Slicer3 displays a closer-
Vlew Of 3D anatomlcal n'-dt o Merarchy hermispharnc_atite_rate: vik
structures overlaid on 2D ... oo
MR slices’ "

s 7
x

Anmrde

* Manigulate Sice Views

EEDDEDEECe M@

* Manipulate 30 View

@
28

~
=

e[

E]DE
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Slicer3 Minute Tutorial: Summary
-

3DSlicer

This tutorial has demonstrated:

* Basic description of the Slicer3 Application Interface
* How to load a scene containing volumes and models
* How to visualize these different datasets together

Next, we will use these building blocks to perform
Image analysis and visualize quantitative results.

CTSA at RSNA 2010



@ Close the existing scene and all its data

.- v AN \ 3D Shicer Version 3.6.2
" Fie  Load Scene... Ctrl-O
3DSlicer 7 Import Scene.. 1) = BMemEEErmE s
& : & (o] &
~  Download Sample Data A S
E Add Data... Cirl-A
Add Volume...
Add Transform...

Save Ctrl-S

Clear the previous scene. |/ o
/?’Exit ‘

Select File->Close Scene

5
(L8]

[@P]5]
BEIES

This removes any datasets
previously loaded into Slicer. -




ChangeTracker: exploring small volumetric changes

3DSHcer

Part Il: Analyzing Small
Volumetric Changes using the
ChangeTracker Module

Kilian M Pohl, PhD
Ender Konukoglu, PhD
Andriy Fedorov, PhD

The module described in this tutorial was tested on Axial
SPGR T1 post Gadolinium scans (Voxel dimension: 0.94mm x
0.94mm x 1.20mm, FOV: 240mm, Matrix: 256 x 256)

CTSA at RSNA 2010



3DSlicer

CTSA at RSNA 2010

ChangeTracker: Conventional measures of tumor response

Conventional anatomic imaging using CT or MRI are often used to evaluate
tumor size and shape

Most clinical trials that evaluate new chemotherapeutic drugs use changes in
uni-dimensional or bi-dimensional measurements to assess response (e.g.
RECIST)

Slicer has several tools for applying RECIST methodologies



Quantifying tumor change: Conventional measures of tumor response

v Aann \| 3D Shicer Version 3.6.2
3DS||cer ;r EOt View Wintow Hep Feemach
& )| e e HDIEE Bl =m o E & -

™ slo) pros

Slicer

M~
3D Slicer’ s Fiducials Module
can be used to measure the|.. ...
longest diameter - = -& 20
in a tumor cross section. | tesas |

M ~E 076000 4709608

Two fiducials may be used to
mark the tumor’ s extent.

The distance measurement..
(mm) between fiducials will be| @& =~

updated in the Fiducial’ s GUI. ' *

8921 Bg LUK (383, 235 74), B¢ 33010 J V-
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v ANO . 3D Skicer Version 3.6.2
3DS|icer :;c Edt View Wingow Help Feemack
&) ()| wo | _mmorem MoEE - BRAERROEN=Em B8 & 1O
Q 51

3D Slicer’ s Measurements module,
provides interactive measurement
tools that operate in the 3D Viewer
and the Slice Viewers.

| | Comatrant Red B h4es 43 40

Display O
‘l Asnotton Celos
Standar mats
L mat
Dstance Arnolation Scale <

Interactive ruler can be used
to measure the longest
diameter and provides
numerical annotations

W01 RAS (463 418 692 Bg UK (348 283, T4
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3D Slicer’s
LabelDiameterEstimation
(extension) module will
automatically compute the
largest tumor diameter and
orthogonal dimension.

This analysis requires an
initial segmentation (VOI). LD =381mm

Baseline: June 2006 Follow-up: June 2007

CTSA at RSNA 2010



@ ChangeTracker: rationale for new approaches
4

3DSlicer

«  However, more accurate and precise methods for
understanding volume changes may be useful when:

- benign tumor change is being monitored, or

- where small changes may be clinically significant but
difficult to assess with RECIST

- ChangeTracker Module is a tool to measure
volumetric change at the voxel level.

CTSA at RSNA 2010



3DSlicer

Select File->Load Scene

This raises the Load Scene Interface
Select Slicer_data from favorites panel.

Select the ChangeTracker2010 directory

(=113

ann
—— Load Scene... Ctrl-O
— port Scene...
ample Data
Ctrl-A
Ctrl-S
Ctrl-w

And select the scene file:
ChangetrackerTutorial2009.mrml|
double click the file, or click Open

1 ] ) @ e

CTSA at RSNA 2010

A

Y0201 RAS. (-14.6. 324 3, -1 0), By 1U€ 268, 324 41

£2| 0] =)

Q
Q

ChangeTracker: Load the training dataset

\ 3D Shicer Version 3.6.2

Ronstest with 4
Slicer_data

) TutorialData

) Automatic Segmentation
) DiffusionDataset

) FreeSurferTutorialData
) LliverData

) Neurosurgical Planning Tutorial Di|

BEplepiFr=Em 0Q 8 & §-

N
hangetra,

1

™~

=

ckerTutorial2009.mrm|

Cancel




ChangeTracker: about the data...

3DSIch’er
This course is built upon two scans of a patient with meningioma:

MR Scan 1 MR Scan 2

Please note: we have pre-adjusted the window and level settings
for these volumes so that they are appropriate for display on most
laptops. If display is not satisfactory on your machine or projector, the
Volumes Module may be used to refine these settings.

CTSA at RSNA 2010



v

3DSlicer

SCAN1
Baseline:
June 2006

SCAN2
Follow-up:
June 2007

CTSA at RSNA 2010

ChangeTracker: Clinical context

Meningioma
* Usually benign slow-growing tumors

Baseline radiologist’ s clinical impression:

* large falcine lesion is identified.

* measures 3.1 cm anteroposteriorly, 3.05 cm from
side-to-side, 3.5 cm in height.

* enhances moderately on post gadolinium imaging.

Follow-up radiologist’ s clinical impression:

* left frontal lobe mass appears unchanged on all series.
* measures 3.3 x 3.2 cm in maximum dimension.

* enhances moderately on post gadolinium imaging.

How has the tumor changed?



ChangeTracker: exploring small volumetric changes

Yala)

\ 3D Skicer Version 3.6.2

3DSlicer

'.5"] Conventional layout
mam

“ »” 8 [ (A [®) (9] @ ] @) 2= W) 5] [3
Change Layout to “Four-up”: e

A H - :
O Convemlona[ widescreen layout

I L 2 @Four-up layout l |

Using the Layout Menubutton,

3D only layout
DRed slice only lay
EYellowslice only |
EGreen slice only |
Tabbed 3D layout

ﬁTaDDed slice layo

o | . i
“ Select F I t
- eleCt Four-up layout.
-
Seoww o) e - .
- g — Eg m— A mside.byside lightbox layout j preerpu— ;

Matenal Propemes x [Q-Mj Toggle GUI panel visibility
Acbiant S 123 lo Toggle GUI panel LR 1 0
—— close
Spe

* Manipulate Sice Views

EEDOEREER @

“ Manipulate 30 View

E@EE
1 R el (2] &
1 % | [ved
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ChangeTracker: exploring small volumetric changes

ANO \ 3D Skicer Version 3.6.2

Fle Eot Wiew Window Hep Feedack

3DSlicer

- P REEesNDErSE 08 A -
“ Editor
“* Fiducials

“* Measurements
oe Merarchy % Models
“ ROI

ded

“* SlicerWelcome

Using the Modules enubﬁiton,

“* Transtorms

Select the ChangeTracker Module - wurercrsn
from the Wizards category. —

Wizards | % ChangeTracker I

Reaqgistration

Segmentation

Matenal Propemes Quantification
Anbient Diffusion
Ofuse IGT

Specular Filtering

Surface Models
* Manipulate Sice Views Converters

E‘JD][:]E]EB! Endoscopy

Developer Tools
“ Manipulate 30 View
) 4D
L':_:JL‘E".‘JE[EJ o Diffusion Weighted
-t QD) e El e 5 ey~
1 o
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3DSlicer

Step Panel--
A Workflow Wizard guides
the user through a sequence
of steps and has the following
Components: User Panel--

* the Step Panel
* the User Panel
* the Navigation Panel Navigation Panel--

CTSA at RSNA 2010

ChangeTracker: a note about the Workflow Wizard

¥ Help & Acknowledgement

A Nizard

1/4. Define Scans

Selectfirst and second scan of patient

T Select Scan

1. Scan None =
h
2. Scan None =




ChangeTracker: First step: select scans

7 ann \ 3D Shcer Version 3.6.2
3DS | | cer Fle Eot Views Winoow ep Feead
B &) e | e MEEE - BRAEREEEO=E N C Q8 A § -

= e -

‘ \ ChangeTracker - x -

(3 Slicer ol - - -
=

@ ey

b; .
cl=a A |

o . [Scan 1 = 2006-spgr
Scan 2 = 2007-spgr

* Manipulate Stice Views

EED0EDEERE @]

* Manipulate 30 View

20065pgr NITd RAS (988, 1.9, 131.3), By Sice notshown

H DD
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ChangeTracker: inspect the tumor

a0n \ 3D Slicer Version 3.6.2

Fle EOt Vies Wintow Hep Fee

()] e I HEEE- BREEREORDEE D E & O

-

{i\ Slicer : : E% - - -
- SEE —

Move sliders in Slice
‘Viewer Control panels to
‘get a close-up view of
tumor in Axial, Sagittal
and Coronal slice
viewers.

3DSHcer

¥ Hels & Acknowledgenent
“* Wizaes

1/¢_Dedne Scans

Selact st and second scan of patient

Zoom in (Right mouse

* Manigulate Sice Views

EEDORENEERE

“ Manipulate 30 View
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ChangeTracker: Step 2. Define a volume of interest

ann \ 3D Shicer Version 3.6.2

30Slicer A VOI Box Widget is positioned within the image volume in the 3D
viewer, and the VOI’ s intersection with each slice is shown in blue.

0]

¥ Hels 8 Acknowteozenent 76 Bos

“ Wizaes
¢ Dedne Volume of nlerest

Chck nght mouse bution % re center VOIL use R bution to

Dedne VOI
Daplay volume rendenng and VoI label E] Reset

* ROt Wiaget Controts. RAS Space ‘

PARsge

g0

Center the VOI first: 6 et

Right click in the tumor

g
center to position the VOI 1010
displayed in blue in each Slice
. & s =
Viewer. =7 = SIS

CTSA at RSNA 2010 -



ChangeTracker: Step 2. Define a volume of interest

ann

\ 3D Skicer Version 3.6.2
Fle Eot Vs Window Hep Feemack

Bl @] woer | _ewwrmme MEE® BpoleRebEn=Em 508 & -
: = Py -

@ Slicer

3DSIicer

-

¥ Help & Acknowledgenent
* Wizars

/¢ Dedne Volume of nlerest

Chck right mouse buticn %0 re <enter VOIL use lef bution to
Dedne VOI

Daplay volume rendenng and vOi label [Z] nnnnn

* ROt Wiiget Controts. RAS Space

~ ~1
“  View the VOI box widget and
- volume rendering of tumor in
: yellow in the 3D Viewer

" 47
15 Range l [
Ooclay dizoins bea \etetactve Mede = =

Left click in any Slice Viewer
to change the VOI extent

CTSA at RSNA 2010



ChangeTracker: Step 2. Define a volume of interest

3DSlicer

“* Wizard

2/4. Define Volume of Interest
Click right mouse button to re-center VOI, use left button tc

- Define VOI

Display volume rendering and VOI label m

“ ROI Widget Controls: RAS Space

L-R Range: ,m m

=
P-A Range: !m il n lﬁ
I-S Range: !ﬂ n n lﬁ

Display clipping box Interactive Mode [

CTSA at RSNA 2010



ChangeTracker: Step 2. Define a volume of interest

ann

\ 3D Skcer Version 3.6.2

Fle Eot Wes Window Hep

B E)| - [ e EEE— BEEsROEIEN EEE & -0

E Slicer

3DSHcer

Scroll through slices .. = < w
to ensure that tumor| = o s ' 0
boundaries are included| s 5] e y

“* ROt Wiaget Controts. RAS Space

in the VOI. 5

LA Range n o

PARSge

Click Next

15 Range

* Manigulate Sice Views

B E DO EE ) —

* Manipulate 30 View

 EER
Bl

2006 5pgr niTd RAS (64.8.24 8, T8 9), L Sace notshown , Fg Shce nat shawn, By Sice not shown

of[e)

~
O-l
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@ ChangeTracker: Step 3. Segment the tumor
4

3DSlicer

Supersampled VOI from scani
selected in the background layer
...and... a PresSegmented label map
selected in the label layer.

[ - | — 2] p— -] o~ -
[0)| awesoama vor mesegrentes = 2000 SO0 MO VDI DS Mtied ) 008 500 W0 VOu Fre s egmented = E 008500 03 VOI BLDSTS Iea = )
@I+ a2 3mss |9+ 42 l847s
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3DSlicer

Modify the
segmentation by

moving threshold -~

range slider| "

z 2>

CTSA at RSNA 2010

SEE 3
FlEgE

! Oy

;| Eom

ChangeTracker: Step 3. Segment the tumor

\ 3D Skcer Version 3.6.2

- B[] A [@ @ 6 E € 2= m G2 E}SD Viewer ShOWS
% model of tumor

= e el ]

cecli

&

Slice Viewers show VOI

C— o5 .. with current

ST R ™ segmentation overlay
ez in light yellow

......

O ¢




A NO . 3D Shicer Version 3.6.2

ChangeTracker: Step 3. Segment the tumor

Bl )| = o DHEE - B EOEIEE S E &5 -

200109 19 VEX PES Sman R

O It 8 |
¥ Help & Acknowledgenent

* Wizacs

B o [

e Mermty Tumor in First Scan
Move sliger % cutine baundary of femor
ety Tumor

Theeatold (00 210

* Manigulate Sice Views

EEDDEREERE

* Manipulate 20 View
& (5] =

:FU'

=]

'8
©

3@3

Scroll through the
slices until the

‘-‘

~==.segmentation

g e W

BEE ‘appears optimal.

Press Next.’

O
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ChangeTracker: Final step: Select Metric for change detection

ANO \ 3D Shicer Version 3.6.2
. Fle EOt View Wintow Help Feemdack
3DSlicer —
B @) = | wemer Q] @ A 4-O
r.\ Slicer i T b= =
4

Press the Slice option toi..............
view the volume .\

rendered segmentation -

with the axial slice
together.

If you need to reset the
3D View, try using the|
Axis Navigator Widget. pann@nE=ew

Manizulate 30 View

‘ v ¢
ol
A

CTSA at RSNA 2010



ANO \ 3D Shicer Version 3.6.2

3DSlicer sow Hep Feeddack
(&) @) o | e MEEE - BRI = 2 & -

Metric Options: £ e = ==
w Turn off “Slice”
Detect change by option in GUI panel
analyzing intensity is off.

pattern (fast)

Measure change by
analyzing
deformation map
(slow)

S () N 0 I D e (o

Select fast and press
Analyze

L | g
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ChangeTracker: Algorithm details

Konukoglu et al. ,“Monitoring Slowly Evolving Tumors”, ISBI, 2008

3DSlicer

‘,

Register Scan1 & Scan2 (baseline and follow-up) v ‘ EI
(preserve volume) A 4

I] ) @

B ﬁmm

Normalize intensities

Using segmentation and difference image, compute
probability density function of dormant tissue

Set threshold for voxel-wise analysis ‘/\ ' I

CTSA at RSNA 2010



ChangeTracker: Results: change in pathology

\ / Ano \. 3D Slicer Version 3.6.2
3DSlicer - = e
BE ~ - - EEE— BEEER0ErEEEEE A 1 -E
Change in volume is shown i — ) —— .
ClSe o Q{

overlaying the tumor image
and in the 3D Viewer:

magenta = growth
green = shrinkage = s

Note: Analysis is
displayed in the
“Compare View” S—
layout with linked |®| ®sooEnE@Esw
control for the
compare Viewers.
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ChangeTracker: Results: change in pathology

4

3DSlicer

“Compare View” layout
displays:

*Axial slice & 3D View

*Five corresponding
consecutive slices for the VOI in
Scan1i (top row), and

*in the Scan2 (bottom row).

CTSA at RSNA 2010



ChangeTracker: Results: change in pathology
v

o Nale) \ 3D Skcer Version 3.6.2
3Ds|icer ’:‘e EOt Wiew Wintow Help Feeddack
BE [ - - EHEE— BpEPeaCErEE e E s i -E

: e =0 rr—
B s g = - —

O] @{
< 69 37472 : Y

¥ Hels & Acknowledgenent

Select visibility icon|# |to
show axial slice in the 3D
Viewer.

CTSA at RSNA 2010



ChangeTracker: Results: change in pathology

3DSlicer Crosshairs in Compare View show corresponding voxels in
Scan1 and Scan2 for voxel-wise comparison.

CTSA at RSNA 2010 -



ChangeTracker: Exploring small volumetric changes

v

3DSlicer

Click on the colored bar at
the top of any Slice Viewer to
show or hide the controls.

This allows more display
space for viewing the image
data.
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3DSHcer

Modify sensitivity of intensity

pattern analysis

¥ Help & Acknowledgement

“ Wizard

Analysis

Analysis of Tumor Growth

- Intensity Pattern Analysis

g

Sensitive [ Moderate Robust

CTSA at RSNA 2010

Shrinkage: 142.828 mm*® (116 Voxels)
Growth: 300.034 mm*® (243 Voxels)
Total Change: 157.206 mm® (127 Voxels)

- Save

lScreenshot H Analysis H Data

Results will be saved to directory:

’:I C:/Documents and Settings/wjp/Local Settings/Temp/SIiceri

ChangeTracker: Exploring small volumetric changes

sensitive

Intensity Pattern Analysis
[ Sensitive [/ Moderate ] Robust

Shrinkage: 243.458 mm* (197 Voxels)
Growth: 327.234 mm® (265 Voxels)
Total Change: 83.776 mm® (68 Voxels)

moderate

Intensity Pattern Analysis

Sensitive @ Moderate || Robust

Shrinkage: 164.717 mm* (133 Voxels)
Growth: 266.577 mm* (216 Voxels)
Total Change: 101.860 mm® (82 Voxels)

robust

Intensity Pattern Analysis

Sensitive || Moderate Robust

Shrinkage: 116.475 mm* (94 Voxels)
Growth: 186.418 mm* (151 Voxels)
Total Change: 69.943 mm*® (56 Voxels)

< (You may need to twiddle the 3D viewer to see it update)




3DSlicer

ChangeTracker: Exploring small volumetric changes

Tested on Axial 3D SPGR T1 post Gadolinium scans (Voxel dimension: 0.94mm x
0.94mm x 1.20mm, FOV: 240mm, Matrix: 256 x 256).

Tumor boundary should be clear.
Only for contrast enhanced images.
Need homogenous enhancement across timepoints.

Not tested for tumors with changing necrosis.

Correspondence between Intensity-based and deformation mapping-based
analyses should be checked.

()]
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ChangeTracker: exploring small volumetric changes

This tutorial demonstrated:

* a method to quantify small volumetric changes in pathology.
* visualization of these changes in the anatomical context

* use of Slicer’ s “Compare Viewer” to simultaneously explore
baseline and followup studies.

Next, we will demonstrate combined visualization of
PET/CT studies and SUV computation.

CTSA at RSNA 2010



( {% Clear the scene and its data.

) - 4 ANOD \ 3D Shcer Version 3.6.2

3DSlicer i Y [— T —
B &)| - HDIE = HBodeR e =m Bl & §- [

& o = et =t - = TR = ~
1. =] =] =] =i =L]
([ R K}

This removes any datasets_
previously loaded into Slicer. -




@ PET/CT Visualization and Analysis
-

3DSlicer i
i

.

iy
EE
L

L

-
- -l
1T |-745

Part lll: PET/CT Analysis

using 3D Slicer
Sagittal - :‘ =
PET1-label — : cT1 =g = PET1-lsbel 2@ cT1
O]l | [52557 @I=I= | [0176

Jeffrey Yap PhD
Ron Kikinis MD
Wendy Plesniak PhD
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PET/CT Visualization and Analysis: Load the new scene

AND \ 3D Sicer Version 3.6.2
Fle _E Loe, Moo Me e ach
oslicer = T o
- / port Scene... o
Download Sample Data P
Add Data... Ctrl-A
- 5 Add Volume...
Select File->Load Scene! | «»m-r
" Close Scene Ctrl-w
Se0 Exit
NN \ Select File
2 (00 2D N vame T S
. . o ptest S —cn Wed Dec 16 18:33:
This raises the Load Scene Interface O easT-namaona | (| 27 e Do 16 162
. - Ronstest with 4 ) PET2 Wed Dec 16 18:32:
select the file called 5 5 Sicer data s
PETCTFusion-Tutorial-Scene.mrmk 2 0 PETCTRuskn-Tutral
o
{ ) PET1
c g . | 0 PET2 J
Double click the file, or click Open| . . 5 Resuts
) Slicer3Minute
A el IO View J ) SlicerTesting
TutorialData
, [.5:] @3 E [2] o j Viusu;izat?m
ol mg n‘ ﬁ - -T)v,s?uc. /
e [l e [lj N_— 1 B I -
| File name: [pEI'CTFusion-TutoriaLScene mrml Open
2006 5pgr nird_VOi_ScperSangies RAS (83,217 31,9, Bg 8
"W Files of type: [Scenes (.mrml xml xcat) - Cancel

~l
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3DSlicer

CTSA at RSNA 2010

PET/CT Visualization and Analysis: About the data

Non small cell lung cancer patient

Two PET studies: baseline acquired before treatment, and follow-up
acquired 1 month after chemotherapy

Two non-diagnostic CT images are acquired without the use of contrast
FDG-PET scans acquired 60 minutes after intravenous injection of

approximately 20 mCi of 18FDG

Two VOlIs have been created using Slicer’ s Editor Module.




PET/CT Vlsuallzatlon and Analysis: Open the PETCTFusion Module

t‘ = 4 \. 30 Sicer Version 3.6.2

SDSNIESE & =Y - - AiModuies BoReespErseoo® &
% Gl ' ; |

Using the Modules / Zu?'

Menubutton: - — )G

Expose the menu |~ sicahelcone

Slices

and Select the ' - melon e Transforms .
module called B g
PETCTFusion under “ Duplay Wizards

Volumes

PET Cotor Groy (8] veat Informatics
agn .
th t f t B et eve Registration ]
e Quantification e — :
PET: min = — ~
t J “— _ Quantification |/ Labelstatistics ) iz (68281
Ca egory CT omin =0 Diffusion - | & PETCTFusion Y
) IGT 7Y sUvComputation

* Quanttative Measures Filtering
. Surface Models

* Manipulate Sice Views Converers

’;.][][—.Jmﬂ;,@au Endoscopy
— Developer Tools
* Maniputate 30 View

. 4D
% fi;‘j = % ': Diffusion Weighted
O Bl
- QENE -
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S \ AN Cirar Version 3.6.2

@ PET/CT Visualization and Analysis: Select baseline study
=

308licer Note: Module requires DICOM format data T FEL e
In the Data Fusion panel, Eies
select: Pl

CT volume: CT1 -

PET volume: PET1

Tumor Mask: PET1-label

When the PET volume is selected, a “wait message” will be
displayed while parameters are read from DICOM header.

CTSA at RSNA 2010



@ PET/CT Visualization and Analysis: Information displayed in

' P
3DSlicer

Note: this stacks the PET, CT and| -~
VOl in three layers:

“Layers”

\ 3D Shicer Version 3.6.2

Background = CT1
Foreground = PET1
Overlay (Label) = PET1-label - -

where they can be blended into a

H . - . L Hlf =
single visualization| -

vanitative Measures

BB
|
(&S]
s

* Manigulate Sice Views

e EEDDEDEEEE Q

Manigulate
L , &6 B | &
T St R <ty P
oA (Bl [
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@ PET/CT Visualization and Analysis: Adjust display of the baseline study
N~

3DSlicer ann \ 3D Skicer Version 3.6.2
EMt View Wintow Hep Feemdack

OHNEE & @ @ @ 9 &

@ - ,
- clea

In the Display Panel, choose a
colorization option for the PET
volume from among /

Grey, Heat, or Spectrum/

. L] Q“""”’: Mean SUVW (g Al
Adjust the window and level | ="====E=amms

for CT1 and PET1 volumes.| .. _

Adjust the Slices Fade Scale to] =t~
jointly display the datasets in| - v |
the foreground and background| . bj

layers.
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@ PET/CT Visualization and Analysis: Explore the visualization
N~

3DSlicer

Explore:

in the Slice Viewers, scroll
through the slices to ’
locate the green Tumor
label and the yellow Liver T ' o . - :
label. T - T— - . C— $

Note: (the yellow label is
used only to demonstrate
multiple-VOI functionality).
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@ PET/CT Visualization and Analysis: View tumor in all slice viewers
=

FYate)

3DSlicer

Shortcut: To view the same /|
voxel in all Slice Viewers:

-

Type —740 and hit enter in|__.
the Axial Slice Viewer’ s Slice

Number Entry!’ ,

Then, hold down SHIFT, left
click and drag inside the
green VOI in the Axial slice. |

e Views

This displays the same(mm) /" & == =

position within the reference EE
o 1=ICIEEES
frame of all image volumes. 5z

CTSA at RSNA 2010
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@ PET/CT Visualization and Analysis: Compute SUV for all VOIs in baseline

4 A \ 3D Shicer Version 3.6.2
3DSlicer — — — -
BE [ - - GHEE— BREEeeIErEE e E s -
B s o T
In the Quantitative| * cloa -

Measures panel,|....
click the Compute/| .. ™
Refresh button.| = )

- i
\ * Quan & Measures
\\  Labal | Color | bax SUVDW (ghm) | boam SUMIW (garfR
\ b 8015038 Z.a0eu3
\ o 3538306 2070964 ||
SUVmax and | _ -
M X

SUVmean for each
VOI (represented| oo
by a different color| -
in the label map) =®EHEEEESE 'P’i

will be displayedin .. cegs -
the table.| - Z&5&5 ©
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@ PET/CT Visualization and Analysis: Compute SUV for all VOIs in baseline

4 00 \ 3D Shicer Version 3.6.2
3DSlicer — — —_— ,
BE [ - - EEE— BpEseelerEE e E s i -0
, I - T - e

Note these
measurements for o wa
the tumor VOI, as| /i
y | Label | Color | Max SUMbw (gAni) | Moan 5UMw (gim{ Y
we’ll compare those ¢ S oome g
from the follow-up

study to them.

SUVmax(bw) = 8.02
SUVmean(bw) = 3.64
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@ PET/CT Visualization and Analysis: Compute SUVbw for follow-up study
=

sticer [B] )| w MEE® Byl REm e E & 1O
Look for response to B s

treatment in the follow-up |- |

study: q

In the Data Fusion panel, )

set: i oo

CT volume = CT2,

PET volume = PET2 and ot

Tumor Mask = PET2-label. | -~~~ .

anttative Measures

F Manipulate Sice

This dataset contains two ~ EscommEms s o
VOls that correspond to the |“" "~

[
D=
#lElE
HEID

BRI

segmentations the baseline
study.
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PET/CT Visualization and Analysis: Modify display of the follow-up

4

r D

\. 3D Slicer Version 3.6.2

3DSlicer
HDE=

=]F) -
® 3.5

BoAERE b= < E & -6
- 2o 3 ~

@)

Adjust the display for the_Ldf Fw_’”, v Bres St | - :

follow-up study.| | - T vsonn J

You may want to adjust
the Slices Fade Slider
and manipulate the 3D

View to refresh them.
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’ PET/CT Visualization and Analysis: Compute SUVbw for follow-up

‘ / - Yala

\ 3D Shcer Version 3.6.2
3DSlicer

B &) e | revernen MEEE BoleRpEbFErEm o @ & 1O
) :E poe -0 e a
[+
x;‘z (O
PET %'
,IJJ 215

[ Lol | Cobor | Max SUVBw (ghl) | Mivies SUVDw (gim] )
6 9351174 3033374
o J2zezz 2605969

In the “Quantitative Measures” Panel:
EEDOEEEER

“ Manigulate 20 View

select Compute/Refresh to compute

SUVbw for the green Tumor volume (and
] I8 o -
- Hﬁfﬁ yellow liver volume).

& Out of Frame O
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PET/CT Visualization and Analysis: Assess response wrt this VOI

— ,,... — w Pre-Treatment Max SUVbw 8.0 g/ml

Label | Color | Max SUVBW (gAnl) | Minee SUVDW Post-Treatment Max SUVbw = 9.4 g/ml

b 3351174 3.03X374

+16.61% (SD)
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PET/CT Visualization and Analysis: Appropriate Use
v

3DSH;er
Still validating this module against performance of commercial systems.
Appropriate only for DICOM PET studies only

Not yet compatible with Philips datasets
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@ Workshop Summary
-

3DSlicer

This workshop has demonstrated:
* Basic scene loading and visualization using 3D Slicer

* Use of Slicer’ s ChangeTracker module to assess small
changes in tumor size

* Workflow to make quantitative measurements of SUV (body
weight) in Slicer’ s PETCTFusion module
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3DSlicer

CTSA at RSNA 2010

Thank you and more information

Thank you for your attendance!

Tutorial Slides:
http://www.na-mic.org/Wiki/index.php/File:Combined-RSNA2010-CTSA.pptx

Tutorial Data:
http://wiki.na-mic.org/Wiki/images/5/51/Slicer3MinuteDataset.zip
http://wiki.na-mic.org/Wiki/images/f/f8/RSNA-ChangeTracker-Tutorial-Data.zip
http://wiki.na-mic.org/Wiki/images/7/73/PETCTFusion-Tutorial-Data.zip

Tutorial Software:
www.slicer.org/Downloads

More Information:
http://www.slicer.org
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Neuroimage Analysis Center (NAC)

=== National Center for Image-Guided Therapy (NCIGT)
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