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ﬁ' Quantitative Imaging Tutorial

Quantitative imaging is the extraction of
quantitative measurements from
medical imaging.

This tutorial is built upon two examples
of quantitative imaging:

- Morphology: small volumetric
changes in slow growing tumors

- Function: metabolic activity in
squamous cell carcinoma
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ﬁ' Quantitative Imaging: Software

‘ Powerful processing. \

Streamlined interface. \‘ Extensibleplatform.l ThiS handS'on tUtOFial Wi” QUide yOU
“ ST | step-by-step through the use of

quantitative imaging modules of the
3D Slicer software.

3D Slicer is a freely available open-

& - Sllcer source platform for medical imaging
research supported by the National
www.slicer.org Institutes of Health.
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‘ﬁ' Course Overview

Part 1: Measurement of small Volumetric
Changes in meningioma using the Change
Tracker module

Part 2. Measurement Metabolic Activity in
squamous cell carcinoma using the PET

Standard Uptake Value Computation module
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‘ﬁ' Course Datasets

The course data is located in the directory:
/Quantitativelmaging

- dataset1 MR _ Head

- dataset2_ChangeTracker

- dataset3 PETCT

Each dataset is in Slicer .mrb file format.
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‘ﬁ' Slicer mrb file format

A Slicer mrb file is an archive file that contains all
data for loading into Slicer4.

The .mrb file is a .zip file but with a different file
extension.
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Introduction to the
3D Slicer software

Sonia Pujol, PhD

Director of Training,

Neuroimage Analysis Center

Brigham and Women’s Hospital, Boston, MA
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3D Slicer

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
Institutes of Health.
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3D Slicer

| Powerful processing. \ Streamlined interface. l Extensible platform.

« 3D Slicer version 4.5 is a multi-
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,

@ S0 Slicer _‘ | 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' 3D Slicer History

« 1997: Slicer started as a
research project between the

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

Image Courtesy of the CSAIL, MIT
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N 3D Slicer History

1997: Slicer started as a
research project between

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

2015: Multi-institution effort
to share the latest advances
In Image analysis with
clinicians and scientists

Powerful processing. ‘ Streamlined interface. ‘ Extensible platform.
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NA-MIC Wiki

General

A multi-institution: NA-MIC, NAC, NCIGT

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

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

structure Read more.
. .y

A -

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 algonthms and open-source technologies, and then
oversee the training and dissemination of thasa taols 1o tha madical
research community.

10f 24 Photos

Supported by the National Institute:

Information about collaborating witt

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

nde the hur ain through in

About the NAC

Resources

Pl: Ron Kikinis, M.D.

J

(sl Predicted
B Actua

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

Jor research center supported by the National Center for Research Resources
2 2011) and the Institute of Biomedical Imaging and Bloengineering (NIBIB),

1e National Institutes of Health

o o
S,
5; % National Center for Image-Guided Therapy
10y
3 :
&"’lmac“é
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 Mulﬁn\pdali(y In!age Guided Operating (AMIGO) Sqite is an innovative

surgical and i thatis the clinical testbed of the
National Center for Inage-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
Technology Resource Center supported by the NCRR and NIBIB institutes
af the NIH The NCIGT sarves as a national resaiirea for all asnerts of

Pl. Clare Tempany, M.D.

PrySIGIals, SGIEHUSLS, aliu EGHiCal Stail [HeMnuers. UUWIIvaU a movie
(80MB) here about the NCIGT team work.
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Slicer: Behind the scenes

®

Slicer4

.. W Slicer is built every

This Is running the bleeding edge swn trunk CDash code, and is updated frequently. Yo

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

nlght on WindOWS,

Clory-win findows: 0-320ts-QT4.7.1-PythonCt ]
|we 7-VS201 T4.7.1 With-Teh-CU-
e = Mac and Linux
SnowLeopard-g++4.2.1-64bits-QT4.7-PythonQe-With-Tck-CL-
factory-mac-64bis. kitware ; o
factory-ubuntu-64bits Kitware Linux-ge+4.4.3-64bits-QT4.7-PythonQt-With-Tel-CLI-Release
. e
factory-win7 Keware Windows7-VS2008-64its-QT4.7.1-PythonQt-With-Teh-CLI-
T Release 7«

QT4.7.1-PythonQ-With-Tel-CUI-

platforms

factory-win7 kaware

Buid 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 mw,&m".?mm\‘cm-hm 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-
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o4} Slicer Training

* Hands-on training
workshops at national

and international
venues

« More than 3,000
clinicians, clinical
researchers and
scientists trained
since 2005

RSNA 2015
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Slicer Downloads

@ Slicer4d download stats

3DSlicer

Date range

& Nov 28,2011 - Nov 10, 2015

Version
4.0 (6%)
4.1 (11%)
4.2 (18%)
4.3 (32%)
4.4 (34%)
(o] 20,000

Operating system

Linux (13%)
Mac (18%)
‘Windows (68%)

0 20,000 40,000 60,000 80,000 100,000

Stability

nightly (20%)
release (80%)

(] 50,000

Downloads per day

40,000

100,000

Region

Northern America (47632)
Western Europe (25791)
Eastern Asia (20997)
Southern Europe (17110)
Eastern Europe (11154)
Northern Europe (10483)
South America (7462)
Southern Asia (5799)
Australia,New Zealand (3772)
Western Asia (3263)
South-Eastern,Asia (2934)
Central America (1487)
Northern Africa (1370)
Southern Africa (513)
unknown (403)

Caribbean (180)

Eastern Africa (148)

Central Asia (76)

Others (88)

10,000 20,000 30,000 40,000

160,662

Country

0

United States (40431)
China (11815)
‘Germany (11343)
Italy (8503)
Canada (7198)
United Kingdom (6413)
France (5658)
Spain (5635)
Japan (4694)
India (4212)
Poland (3403)
Russian Federation (3324)
Australia (3260)
Brazil (2997)
Netherlands (2805)
South Korea (2428)
Switzerland (22886)
Austria (2260)
Others (31997)
10,000 20,000 30,000 40,000

200
100
0

2012 April July

October

October 2014 April July October

July

October
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Part I: Analyzing Small
Volumetric Changes

Sonia Pujol, PhD
Kilian M Pohl, PhD
Andriy Fedorov, PhD
Ender Konukoglu, PhD
Ron Kikinis, MD
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‘ﬁ' 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

©2015 Surgical Planning Laboratory, ARR

Slide 49



Conventional measures of tumor response

®
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3D Slicer Markups
module can be used to
measure diameters in a
tumor cross section, and
to provide interactive
numerical annotations
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Clinical Case:baseline scan

Baseline radiologist’ s
clinical impression:
*|arge falcine lesion is
identified.

*measures 3.10 cm
anteroposteriorly and 3.51
cm in height.

*enhances moderately on
post gadolinium imaging.
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Clinical Case: follow-up scan

Follow-up radiologist’ s clinical
impression:

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

*enhances moderately on post
gadolinium imaging.

©2015 Surgical Planning Laboratory, ARR
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Clinical Case: follow-up scan

Follow-up radiologist’ s clinical
impression:

* |eft frontal lobe mass appears
unchanged on all series.
*measures 3.3 x 3.2cmin
maximum dimension.

*enhances moderately on post
gadolinium imaging.

- How has the tumor changed?
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‘ﬁ' ChangeTracker: rationale for new approaches

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
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Goal of the tutorial

MR Scan1 June 2006 . . : .
I — The following section will guide

you step-by-step through the
computation of small volumetric
changes in a slow growing tumor.

®

MR Scan2 June 2007
| — @l This tutorial is built upon two
scans (Axial 3D SPGR T1 post
Gadolinium) of a patient with
meningioma, and uses the
Change Tracker module of Slicer.

(Voxel dimension: 0.94mm x 0.94mm x
1.20mm, FOV: 240mm, Matrix: 256 x 256)"
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ChangeTracker: Load the dataset

% Modules: . &Welcome to Slicer mOQIEPO @ & <« | HIt- A s | -@ @
e®

@ 3DSlicer
Welcome

Load DICOM Data Load Data
@ Customize Slicer © Download Sample Data

~ Feedback

* Display

* Mouse & Keyboard

Drag and drop the file ChangeTrackerScene.mrb located in
IUsers/Desktop/Quantitativelmaging/dataset2_ChangeTracker, into the 3D Viewer.
Then press OK
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Loading the data

@ Slicer File Edit View Help

[ ] ] 3D Slicer 4.5.0-1
g |Modules: . &Welcome to Slicer (ImQOQIE9Oa@ s 2 Bt B mhl+- @@
@®
@ 3oslicer
Welcome
=& Load DICOM Data i Load Datereree
@ Customize Slicer © Download Sample Data
~ Feedback

The datasets of the
ChangeTrackerScene |
appear in the anatomical
viewers.

al/6BvcHm.

L A
* Mouse & Keyboard
* Documentation & Tutorials

*» Acknowledgment

~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|

Show Zoomed Slice
L

F
B
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ChangeTracker: exploring small volumetric changes

®

@ Slicer File Edit View Help

D) 3D Slicer 4.5.0-1

)
g |Modules: . &Welcome to Slicer (mQQOIE9O® @ & < Bt B A

@ s0slice
Welcome
=i Load DICOM Data i Load Data
@ Customize Slicer © Download Sample Data
~ Feedback

Click the Extensions
Manager button in order to
find the Change Tracker
module

_ Share your 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.

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

R:0.000n

* The Main Window

* Loading and Saving

* Display
* Mouse & Keyboard
* Documentation & Tutorials

*» Acknowledgment

~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|

Show Zoomed Slice
L

F
B
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ChangeTracker: exploring small volumetric changes

& Slicer

® ©| «: Manage Extensions (0) | # Install Extensions

Slicer Extensions

@ Extensions Manager

Categories

= Al

= Applications (1)
Cardiac (2)

AnglePlanes
= Cardiac MRI toolkit (1)
= Chest Imaging Platform (1) i C: < i c
Andrey Fedorov (SPL), . Julla Lopinto (Universit...  Jessica Forbes (Uiowa)... Jonathan Bronson (SCI .. Vinicius Boen (Univ of M.
= Converters (1) © © © )

= Developer Tools (4)

T T

This screen will appear oo
. 4. . 7

once you click on the Ll 757 oo S

Extensions Manager |

button |

= Shape Analysis (9)

©

©
FiberViewerLight GyroGuide IntensitySegmenter  LAScarSegmenter ImageMaker

= Tractography (1) rancois Budin (UNC) Ruifeng Chen, Luping F..  Francois Budin (UNC), Liangjia Zhu (SBU), Yi G..  Julien Finet (Kitware)
u Training (1) © © © ©

UHN ©cAro

MarF
Calculator
MeshToLabelMap NeedleFinder OpenCAD PET-Indi MarginCalculator
Francols Budin (UNC), ...~ Guilaume Pernelle, Na..  Vivek Narayan, Jayend...  Ethan Ulrch (University..  Kevin Wang (Princess M.
© © © © ©
[ wstan | INSTALL INSTALL INSTALL
E— = — . e e

.|+ Search...

VCkitware

orner
IAnnotation

&

CurveMaker CornerAnnotation CarreraSlice

ABC

Cardiac_MRI_Toolkit
Marcel Prastawa (Utah)  Junichi Tokuda (BWH)  Atsushi Yamada (Shiga..  Ivan Kolesov, Liangjia ... Alan Morris (CARMA),
© © © ©

FastGrowCutEffect DTiProcess CBC_3D_I2MConvers..  FinslerTractography ~ GraphCutSegment
Uangjia Zhu, han Kole...  Francois Budin (UNG)  Fotis Drakopoulos (CR...  Antonio Tristan-Vega,...  Daphne Chen (Western
© ©
@ OCAIRO-
Model To ‘@
Model 5
Distance MatlabBridge
LightWeightRobotiGT  IASEM oder ETCT
Sebastian Tauscher (LU Bradley Lowekamp Francois Budin (UNO), ...  Andras Lasso (Perklab..  Paul Mercea (Universit
© © ©

s’ I]PET- ‘;’ PET-
£y « 4 SH
L L

7]
=

P

©) ©) ©)
(oo o e o
N I g —

& Restart | X Close
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ChangeTracker: exploring small volumetric changes

& Slicer
°

° B3 Extonsions Manager
® ©| «: Manage Extensions (0) | # Install Extensions .
Slicer Extensions fC Kitware |
eeeeeeeeee .
-
= Wizards (1)

Type in changetracker in
the search box that the top
right corner.

Click on Install e
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ChangeTracker: exploring small volumetric changes

& _slicer

e e
@ ©| 4k Manage Extensions (1) = * Install Extensions

.|+ changetracker

Slicer Extensions

eeeeeeeeee

fC Kitware |

After installing, click on
restart

* Restart requested

& Restart| X Close|
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ChangeTracker: exploring small volumetric changes

@ Finder File Edit View Go Window Help

g |Modules: . &Welcome to Slicer s - EP O @ & 2 t-8 ™Rl @@
o IS
@ ~~~~~~~
Welcome
wés Load DICOM Data =% Load Data
# Customize Slicer © Download Sample Data
~ Feedback
Sh dataset2_ChangeTracker

After restarting, drag —
and drop the file Nov 17, 3013, 628 o
ChangeTrackerScene

into the 3D Viewer

" ACKrnowieagrnernt

~ Data Probe

Show Zoomed Slice

L
F
B
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ChangeTracker: exploring small volumetric changes

®

@ Slicer File Edit View Help

[ ] ] 3D Slicer 4.5.0-1
# IModules: .| Welcome to Slicer (= Q QlE Al W Rl-@A
e®
@ soslicer
Welcome
=i Load DICOM Data i Load Data
@ Customize Slicer © Download Sample Data

This is the scene that
appears after loading the
ChangeTrackerScene

3t us know about how 3D

ig 3D Slicer, and every

J/6BvcHm.

* The Main Window

* Loading and Saving

* Display
* Mouse & Keyboard
* Documentation & Tutorials

*» Acknowledgment

~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|
| Red RAS:( 9.6, -62.6, 0.0) Axial Sp:1.4

L None
F None
B2006-spgr1 (117, 194, 55)85
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ChangeTracker: exploring small volumetric changes

+ ACPC Transform

+ Add Scalar Volumes

@ Annotations

+ BRAINS Strip Rotation

+ BRAINS Transform Convert
+ BRAINSDWICleanup

+ BSpline to deformation field
® Cameras

+ Cast Scalar Volume

% Compare Volumes

+ Create a DICOM Series

# Crop Volume

+ Curvature Anisotropic Diffusion
4 Data

+ DataProbe

< DataStore

+ Demon Reaistration (BRAINS)

Go to the modules

menu and select the as
ChangeTracker module

+ DWI Rician LMMSE Filter

+ DWI to DT Estimation

+ DWI to Full Brain Tractography

+ DWI Unbiased Non Local Means Filter

+ DWIConverter

< Editor

+ EMSegment Command-line

& EMSegmenter with Atlas

& EMSegmenter without Atlas

+ Endoscopy

+ Event Broker

+ Execution Model Tour

+ Expert Automated Registration

ChangeTracker # Extension Wizard

+ Extract Skeleton
+ Fiber Bundle to Label Map
+ Fiber Tract Scalar Measurements
+ FiberBundleLabelSelect
+ Fiducial Registration
+ Foreground masking (BRAINS)
+ Gaussian Blur Image Filter
+ General Registration (BRAINS)
+ Gradient Anisotropic Diffusion
+ Grayscale Fill Hole Image Filter
+ Grayscale Grind Peak Image Filter
+ Grayscale Model Maker
+ Histogram Matching
+ Image Label Combine
+ Intensity Difference Change Detection (FAST)
+# Island Removal Filter
+ Label Map Smoothing
+ Label Statistics
+ Label Statistics (BRAINS)
+ Landmark Registration
Markups
+ Mask Scalar Volume

+ MultiVolumelmporter

+ N4ITK MRI Bias correction

3¢ OpenlGTLinkIF

+ Orient Scalar Volume

+ Otsu Threshold Image Filter

+ PET Standard Uptake Value Computation
+ Probe Volume With Model

« Reformat

+ Resample DTl Volume

+ Resample Image (BRAINS)

+# Resample Scalar Volume

+ Resample Scalar/Vector/DWI Volume
+ Resize Image (BRAINS)

+ Robust Statistics Segmenter

B Sample Data

= Scene Views

w Simple Filters

+ Simple Region Growing Segmentation
& Subject Hierarchy

+ Subtract Scalar Volumes

+ Surface Toolbox

+ Threshold Scalar Volume

+ Tractography Display

+ Tractography Interactive Seeding

+ Median Image Filter &
+ Merge Models &
# Metric Test %
+* Model Maker &
+ Model To Label Map &
© Models ]
# Multiply Scalar Volumes °
MultiVolumeExplorer L]

®

]
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®

ChangeTracker: a note about the Workflow wizard

The Workflow Wizard
guides the user through a
sequence of steps and has
the following components:

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

@ 3DSlicer
4
| » Help & Acknowledgement
Iv 1. Select input scans I
Ste p Pa n e I == I Select the baseline and follow-up scans to be compared. I
| Load test data |
U P I Baseline scan: \Select a Volume s
- | |
S e r a n e Followup scan: \ Select a Volume : I
n
1]
n
Navigation === S|
Panel--
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Step1 Select input scans

m— C|ICk to expand the tab ‘“1.Select input scans’
= 5 5 Modies s rangeTrecer -~ - Set the Baseline scan to 2006-spgr1
_{3 DSticer

- Set the Follow up scan to 2007-spgr1

—— e A e as s

Select the baseline and follow-up scans to be compared.

Load test data
Baseline scan: | 2006-spgri
Followup scan: 2007-spgri

Click on Next g

Back Xt Q
~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|
Show Zoomed Slice

L
E
B
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®

Step2: Define Region of interest

A Volume of Interest (VOI) Box Widget appears in
the anatomical viewers, and in the 3D viewer.

» Help & Acknowledgement

) e

7 ’Y. 4
~ 2. Define Region of Interest o g

Define ROI that covers the object of interest.

Select ROI: | AnnotationROI
Define VOI
L-R Range: |-10.00

10.00

P-A Range:|-10.00 10.00
0

I-S Range: |-10.00 10.00

. e—=0
= Display Clipping box ¥ Interactive Mode

[ Back \ Next

~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|
Show Zoomed Slice
L

F
B
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®

Step2: Define Region of interest

®  Slicer
3D Slicer 4.5.0-1
# IModules: | #ChangeTracker (" QO I EPO @ <2 Bt~ W Rl-@A
PR oo 19 1
. » 9« ~Axial +|2006-spgr E
@ osticer

Browse through the Axial
Sagittal and Coronal slice o e

viewers to get a close-up ]
view of the tumor :::Z
Zoom in (Right mouse " eseivevoce 0 e O
down and push/pull).
Pan (Middle mouse down [ £ | ;
and move) P ae— ) ; ‘
o oo V7o ‘ » X
E ,

©2015 Surgical Planning Laboratory, ARR Slide 62



Step2: Define Region of interest

@ Slicer File Edit View Help

[ ] ] 3D Slicer 4.5.0-1
# IModules: | #ChangeTracker (" Q O IEPO @ <2 |Ht~ Ao o, (=

o= MR s:25500mm | = ]
@ 3oslicer

* Help & Acknowledgement

~ 2. Define Region of Interest

Define ROI that covers the object of interest. = p . ,-,
Select ROI: | AnnotationROI ¥
Define VOI
L-R Range:|-13.76 e 6.24 \
& \
P-A Range: 18.64 e 38.64 (- .,/ . \
. *—= i
I-S Range: |18.64 38.64 5 ‘
- e—=0 73,
= Display Clipping box ¥ Interactive Mode
Y 45 g = o
= L]
Center the VOI first:
[ |
.. . Next Q |
Position the square in the semcescmenm iy , 5 ;
1Sp: 1.4 ). ‘ ‘

center of the tumor in the e
slice viewer. -
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N Step2: Define Region of interest

@ Slicer File Edit View Help
[ ] ] 3D Slicer 4.5.0-1
# IModules: | #ChangeTracker " Q QO EPO @ Z |EBt~ @@
o= MR s:25500mm | = ]
@ 3oslicer

* Help & Acknowledgement

~ 2. Define Region of Interest

Define ROI that covers the object of interest.

B
Select ROI: AnnotationROI :
Define VOI
L-R Range: -13.76 c 6.24 \

. i/ \
P-A Range:|18.64 38.64 ol A . \

‘ —— i
I-S Range: |18.64 : 38.64 EEx '
o——

+ |Display Clipping b ¥ Interactive Mode

Next, resize the VOI:

©

cene.mrm|

Use the colored handles i 39 ‘ 2V
to change the VOI extent
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N Step2: Define Region of interest

@ Slicer File Edit View Help
ece

The VOI box and volume - S

rendering of tumor in yellow
appear in the 3D Viewer

Select ROI: | AnnotationROI
Define VOI
L-R Range: |-21.76

-ge

14.24
P-A Range: |9 64 45.64
I-S Range: |9.64 48.64

e——

= Display Clipping box ¥ Interactive Mode

e

Back \ Next [5)
~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|
| Red RAS: ( 45.1, 10.8, 25.5) Axial Sp:1.4
L None

F 2007-spgr1( 79, 116, 86)123
B2006-spgr1( 79, 116, 74)89
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Step2: Define Region of interest

@& Slicer File
eoe

3D Slicer 4.5.0-1
& |Modules: . #ChangeTracker (mQOIEPO® @ 4 <2 HIt-8 wh|+- @A

o= MR s:25500mm | = ]
@ sosticer

* Help & Acknowledgement

~ 2. Define Region of Interest

Define ROI that covers the object of interest. = p .‘,
Select ROI: | AnnotationROI

Define VOI B

L-R Range:|-21.00 e 13.24 /

o - 1 \
P-A Range:[10.64 = 4564 2 \
‘ — N !
I-S Range: [g.64 48.64 5
= Display Clipping box ¥ Interactive Mode
Y 26 G P Y

Fine-tune the VOI using the
VOI Widget range sliders or N |

by moving the VOI Widget s
handles in 3D view

B

a

Note: VOI Widget range sliders are color-coded
to match VOI box Widget handles in 3D Viewer

©2015 Surgical Planning Laboratory, ARR Slide 66



®

Step2: Define Region of interest

& Slicer File Edit View Help

[ XoX ) 3D Slicer 4.6.0-1

# IModules: . #ChangeTracker s & < |||EBl ¢~ N -
Conventional

Conventional Widescreen

S e I e Ct th e V i eWi n g m Od e Conventional Quantitative

& Four-Up

1 o o )
Conventional Widescreen
Define ROI that covers the object of interest. =
Select ROI: | AnnotationROI :
Define VOI i One-Up Quantitative
L-R Range:|-21.00 E 13.24 B @ Red slice only
: [ Yellow slice only
P-A Range:|10.64 2 45.64 o Y  Green slice only
I-S Range: (964 : 48.64 9= Tabbed 3D
; ——u0 [ Tabbed slice
= Display Clipping box ¥ Interactive Mode i - i = Compare
— [0 Compare Widescreen
B Compare Grid
# Three over three
# Three Over Three Quantitative
TE Four over four
B Two over Two
|m Side by side
# Four by three slice
) Back ‘ Next ) ## Four by two slice

& Three by three slice

~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|

Show Zoomed Slice
L

F
B
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Step2: Define Region of interest

& Slicer File Edit View Help

e0e
g g Modules: . #«ChangeTracker (™ QOIEP O @@ &

®

* Help & Acknowledgement

~ 2. Define Region of Interest

Slicer shows a closer |

view of the volume TR
(4564 [

rendered tumor region. ——

* Interactive Mode

o
D

[=|Display Clipping box

[ Back | Next )
~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|

Show Zoomed Slice

L
F
B
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Step2: Define Region of interest

®

& Slicer File Edit View Help

3D Slicer 4.5.0-1

[ XoX )
ga # & Modules: . #ChangeTracker " QO I EPO @ o < Bt 8w Rl+-1@@

@ 30Slicer

* Help & Acknowledgement

~ 2. Define Region of Interest
Define ROI that covers the object of interest.

o
D

Select ROI: | AnnotationROI

Define VOI

L-R Range: -21.00 ‘: [13.24 ‘3 =)
P-A Range:(10.64 ‘: ) |45.64 ‘: =
s fange we o

'=|Display Clipping box ¥ Interactive Mode

Zoom in and out, and rotate the
volume rendered image to

explore the tumor region in 3D.

[ Back | Next )
~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|

Show Zoomed Slice
L

F
B
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®

Step2: Define Region of interest

& Slicer File Edit View Help

@ s0sticer -
s Select ‘Four-Up’ to
-wsreturn to the initial view

Define \ m Od e

L-R Range: -19.63 c [11.44 c|E=2

P-A Range:[11.21 S |47.03
I-S Range: (9,33 5 |44.00
e —— ———0

= Display Clipping box ¥ Interactive Mode

Next
ngeTrackerScene.mrm|

s/fan/Desktop/Q

Click on Néxt
to move to the
next step

3D Slicer 4.5.0-1

oz Bl ¢t 8 R R
@ Conventional

& Conventional Widescreen
E Conventional Quantitative

-ge

B Four-Up Quantitative
& Dual 3D
& Triple 3D
3D only
il One-Up Quantitative
[ Red slice only
= Yellow slice only
[ Green slice only
Tabbed 3D
[E Tabbed slice
B Compare

M Compare Widescreen
B Compare Grid »
# Three over three

# Three Over Three Quantitative
# Four over four
& Two over Two
M Side by side
# Four by three slice
i Four by two slice

& Three by three slice
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N Step3: Segment the tumor

]
£a IModules: | #ChangeTracker

3D Slicer 4.5,
(" QOIEP® & & 2 t-l@
e®

—Select the layout FourUp in the
layout menu to display the

volume rendered segmentation

* Help & Acknowledgement

~ 3. Segment the analyzed structure

Segment the structure in the selected ROI.

~ Basic séijjgas
d:/188

» Advanced settings

352 || .

Modify the segmentation of the

tumor by moving the threshold
range slider!

~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|
Show Zoomed Slice

L

F

B
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®

Step3: Segment the tumor

@& Slicer File Edit
eoe

3D Slicer 4.5.0-1
#a & & /Modules: - #ChangeTracker (" QO I EP O @ & <« Bt~ e Rl 4- @@
e® D B ——————————

Scroll through
the SIices until the 1zed structure
in the selected ROL. 2

segmentation ;

appears optimal. |~ e

ment

Click on the green
= | Next > g arrow to move to the

~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|

Show Zoomed Slice n eXt Ste p

1 2 (100%)

L
F
B
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Step4: Select the Analysis Method

& Slicer File Edit View Help
eo0e 3D Slicer 4.5.0-1

#a # & Modules: . «ChangeTracker

®

* Help & Acknowledgement

~ 4. ROI Analysis
Select the analysis method for the selected ROI.

~ Basic settings
i rence Change Detection (FAST) ¥
» Advanced settings

Select the ROI Analysis Method :
‘Intensity Difference Change Detection (FAST)’

[ Back \ Next 0
~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.riig CI I Ck o n th e g ree n a rrOW

Show Zoomed Slice

L . to move to the next step

B
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Step4: Select the Analysis Method

& Slicer

3D Slicer 4.5.0-1
& |Modules: . #ChangeTracker (" QOIEP® @ 4 2 BIt-8 wh|[if@A
S £3 37r
(e S, v Axial  :|E o B F @
3oslicer
e #[-1.00 . & changesVolume_l...ifferenceMetric *

0.00 >{E|None
. |@|followupROI

* Help & Acknowledgement
~ 5. ROI Analysis Results

IntensityDifferenceMetric

Growth: 1.24 mL (12019 pixels), or 0.71%
Shrinkage: 0.00 mL (0 pixels), or 0.00%
Total: 1.24 mL (12019 pixels), or 0.71%

Left click on the slice menu to display the volumes that have been
generated:

- followupROI correspond to the subvolume that has been extracted
around the tumor in the 2007-spgr_1 dataset

- changesVolume_IntensityDifferenceMetric corresponds to the
change between the 2006 and 2007 scans
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Step4: Select the Analysis Method

& Slicer File Edit View Help

g 'Modules: . #«ChangeTracker

«|®, < ~|Axial LN -
© #+/1.00 . i# changesVolume_l...ifferenceMetric *
ﬂ 0.00 /&|None
@

.= \followupROI

* Help & Acknowledgement
~ 5. ROI Analysis Results

IntensityDifferenceMetric

Growth: 1.24 mL (12019 pixels), or 0.71%
Shrinkage: 0.00 mL (0 pixels), or 0.00%
Total: 1.24 mL (12019 pixels), or 0.71%

Click on links icon in the Red Slice Viewer menu to link all three
viewers.

Click on the . icon to adjust the size of the image to the size of the
window, and browse through the slices to dlsplay the |mages

Show Zoomed Slice
L

F
B
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Final Step: Change Tracker Results

®

& Slicer File Edit View Help
e0e 3D Slicer 4.5.0-1
% |Modules: . #ChangeTracker (" QOIEP® @ 4 2 BIt-8 wh|[if@A

@®

The change in volume is shown
overlaying the tumor image and
in the 3D Viewer:

magenta = growth

green = shrinkage

€] Back Next Q
~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|
Show Zoomed Slice

L
F
B
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Visualization of the change in pathology

®

The results of the analysis are - ‘
diSpIayed in the “Compare "|]'1.00i@changesVqume_I...ifferenceMetric :

& Slicer File Edit View Help

@]« ~ Axial BEERTEX

0.00 *[E|None
. |@|followupROI

View” layout
*Six consecutive slices for the
VOI in Scan1 (top row), and

” 0.00 *[E|None

.8 baselineROI
P— L —

*Six corresponding

consecutive slices for the VOI
in Scan2 (bottom row).

<@« ~ Axial BEE X

# ~1.00 . & changesVolume_IntensityDifferenceMetric

*Azoomed view of the axial S
. . . . S— l : .|@|followupROI
slice in the red slicer viewer 3
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Visualization of the change in pathology

@& Slicer File Edit \

. =5 w1 NE Crosshairs in Compare View show corresponding
s ... Vvoxelsin Scan1 and Scan2 for voxel-wise comparison.

* Help & Acknowledgement @ ﬂ |0.00 f( None
-[@|followupROI

~ 5. ROI Analysis Results

IntensityDifferenceMetric

Growth: 1.24 mL (12019 pixels), or 0.71%
Shrinkage: 0.00 mL (0 pixels), or 0.00%
Total: 1.24 mL (12019 pixels), or 0.71%

ML -
'\ 1.00 . & ‘changesVoIume_IntensityDifferenceMetric

<o o -lAxial s o 85 @
@ | v\1.00 5 @‘changesVoIume_lntensityDifferenceMetric :
|0.00 /& | None ¢
[1.00 /@] followupRoOI

[ Back J Next ol ﬂ
~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm|

Show Zoomed Slice
L

F
B
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Change Tracker Results

& Slicer File Edit View Help

®

3D Slicer 4.5.0-1

v 2 BIt-E R ldH@e

e <@ < ~|Axial DL N
@ LA '[1.00 S @[changesVqume_I...ifferenceMetric

ﬂ 10.00 [/ None
@

g Modules: . #«ChangeTracker (" QOIEPO @

* Help & Acknowledgement

- 5. ROl Ana [1.00 /@] followupROI

ensityDifferenceMetric
Growth: 1.24 mL (12019 pixels), or 0.71%
Shrinkage: 0.00 mL (0 pixels), or 0.00%
Total: 1.24 mL (12019 pixels), or 0.71%

E@E The metrics calculated indicate the
- volume and percentage of tumor
growth between the two time points.

me_IntensityDif L cha ime_IntensityDif L: ch
B: ba B: b

el

lume_IntensityDif 1: changs ]m - IntensityDif L: chany
) B: RO

Jolume_IntensityDif. L: changesVe
MMHFT th

5

Fﬁw Axial |+ m 3 ¥ 3 &

@ | v[1.00 S &‘changesVoIume_lntensityDifferenceMetric

° Back | Mot . ﬂ [0.00 ¥ & None B
ac X o | [1.00]./@followupRoOl
~ Data Probe: /Users/fan/Desktop/Quant...angeTrackerScene.mrm| *
P ¥

Show Zoomed Slice
L

| \iu A *} \E‘» ”‘§ |
A «
. \ (e
F char ]n\ >_Intensit; LnJ ume_[ntensityDif L: l I \
B wupR

-_Inten: wrlwrl\ gesV ]m - Inr, uwlnl M lu _Intens wLm \u
1 B: follc 1 : f ipRC ollowt

hm _IntensityDil
01
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‘ﬁ' Change Tracker module

 This tutorial demonstrated the use of the change tracker module in
Slicer on axial 3D SPGR T1 post Gadolinium scans

»» Tumor boundary should be clear

» » Only for contrast enhanced images

» » Need homogenous enhancement across
timepoints.

. The Change Tracker module has not been tested for
tumors with changing necrosis.
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‘ﬂ 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.
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Clear the scene and its data

& siicer GTY Edit View Help

| 2aAddData 20 | 3D Slicer 4.5.0-1
2 DicoM | s - e = - e [
fa @& [ Download Sample Data ngeTracker .8.01E Bt B A fa “' I' ‘
2 save ®S e®
Recently Loaded > ] ywrerE——
@ O~ Ciose Scene W «[®, < ~|Axial Y XX

@& '[1.00 5 @[changesVqume_I...ifferenceMetric

* Help & Acknowledgement
~ 5. ROI Analysis Results

IntensityDifferenceMetric

rannan . nmay

Clear the previous scene. —‘ .
Select File>Close Scene e T

@ 0'\1.00 ﬂ‘changesVoIume_lntensityDifferenceMetric
o | |00

Wwaial DR EX

[1 00 . @‘changesVoIume_lntensityDifferenceMetric :

]lv *_IntensityDif' L lime. [fl 1ty Dif]
lowupROl E YUpROI

Select Slicer->Quit o
a n d resta rt S I i Ce r t...angeTrackerScene.mrm|

Show Zoomed Slice
L

F
B
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PET/CT Visualization and Analysis

Partll: PET/CT
Analysis

Sonia Pujol, PhD
Kitt Shaffer, MD, PhD
Hatsuho Mamata, MD, PhD

Ron Kikinis, MD
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‘ﬁ' Goal of the tutorial

The goal of this tutorial is to
guide you step-by-step
through the SUV
computation of PETCT data
of a squamous cell

carcinoma case pre- and
post-treatment
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‘ﬁ' FDG-PET SUV

Standardized Uptake Value (SUV) is a semi-quantitative measure
derived from the determination of tissue activity obtained from a
clinical PET study

SUV = Tissue Concentration of Radioactive Tracer x
Patient Weight / Injected Dose

Under certain circumstances, 18-F Fluorodeoxyglucose (FDG)
SUV correlates with metabolic rate of glucose and/or the number of
viable tumor cells
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‘ﬁ' Tutorial Case

« Pathology: poorly differentiated
squamous cell carcinoma

* Treatment: radiotherapy and
chemotherapy (weekly cis-platin)

 Two 18F-FDG PET and CT scans
acquired within a 5-month interval.

©2015 Surgical Planning Laboratory, ARR Slide 88



ﬁ' PETCT tutorial: Clinical Case and Data

The datasets are located Iin

Quantitativelmaging/dataset3 PETCT

- PETCT1 dataset is located in the pre-treatment directory
corresponds to the baseline

- PETCT2 dataset is located in the post-treatment directory
corresponds to the follow-up scan.
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Loading the PETCT scene

Drag and drop the file PETCT _pre-treatment.mrb located in
/Users/Desktop/Quantitativelmaging\dataset3 PETCT

=i Load DICOM Data i Load Data
@ Customize Slicer © Download Sample Data
~ Feedback
Sh dataset3_PETC
- = TR 83
sli = ‘ \
dataset1_MR-Head PET_CT_post-treatment.mrb
. [ dataset2_ChangeTracker DG p—
We are & s o ‘o
submissia
PET_CT _pre-
* About treatment.mrb
» The Mail
) Nov
* Loading
* Display
Mouse & Keyboard

Click OK to load
the .mrb file into Slicer

Show Zoomed Slice
L
F
B

op/Quant...angeTrackerScene.mrm|
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Loading the PETCT scene

@ Slicer File Edit View Help
) L] 3D Slicer 4.5.0-1
PS

& |Modules: . &Welcome to Slicer (= QO PO @ 2 Bt B

-ge

@ sSlicer
Welcome
=i Load DICOM Data i Load Data
@ Customize Slicer © Download Sample Data
~ Feedback

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

The CT dataset appears
in the anatomical viewer

* The Main Window

- - R:-3.516mm - A412mm

* Loading and Saving

* Display

* Mouse & Keyboard

* Documentation & Tutorials

*» Acknowledgment

~ Data Probe: /Users/fan/Desktop/Quant...CT_pre-treatment.mrml
| Yellow RAS:( -3.5, 268.0, 26.1) Sagittal Sp: 2.3

L PET1-label ( 65, -34, 123) Out of Frame
FCT1 (262, -148, 320)Out of Frame
BPET1 ( 65, -34, 123) Out of Frame
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Loadlng a PETCT dataset

Slicer
ga & & |Modules: - |™Welcome to Slic :-_Q‘EWQ@*L/,Etvm&_ -ge
® 'S:-171.781mm

JEo F 5 &
Q.= F‘ET1 -label

Welcome ’ H 1.4 JmloT1

-|B|PET1
=i Load DICOM Data i Load Data

@ Cuctamiza Q @ Nownlaad ¢

Left click on the pin icon in tr the top left corner to dlsplay the red slice viewer
menu.

The CT1 volume is displayed in the Foreground viewer
The PET1 volume is displayed in the Background viewer
The PET1-Label is displayed in the Labelmap viewer

Use the slider to fade between the Bg viewer and the Fg viewer to display
— the PET volume overlaid on the CT volume
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Visualization of PETCT data

@ Slicer File Edit View Help

®

3D Slicer 4.5.0-1

& |Modules: . &Welcome to Slicer (mQOIEPO® @ 4 <2 HIt-8 wh|+- @A

« @] = | Axial

LN -
B osiicer
RS »+1.00 ;|| PET1-label
Welcome e/ | 20 -/8Nore
@ .|B|PET1
=i Load DICOM Data i Load Data
@ Customize Slicer © Download Sample Data
~ Feedback

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

appears in the anatomical
viewers

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

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

* About

* The Main Window

* Loading and Saving
* Display
* Mouse & Keyboard

* Documentation & Tutorials

Select the outline mode for
the PET1-label segmentation:=s2-
in the labelmap viewer
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Visualization of PETCT data

@ Slicer File Edit View Help

®

3D Slicer 4.5.0-1
# IModules: .| Welcome to Slicer (" QO I EP O @ & <« Bt~ W Rl-@A

sz 1 8

B < @)= - Axial BLRAE
& = ~1.00 .[&|PET1-label

Welcome i J 0.50 -|@|CT1 : /i

s | - |@|PET1

=% Load DICOM Data ko Load Data <
@ Customize Slicer © Download Sample Data )
L \ !
~ Feedback v

-9
-

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

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

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

* About

* The Main Window

* Loading and Saving
* Display
* Mouse & Keyboard

£t

* Documentatior

e oN@nNge the opacity of the CT1 volume to 0. 50 to
e diSPlay the CT images overlald on the PET |mages

Show Zoomed oiice
L

F
B
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Visualization of PETCT data

@ Slicer File Edit View Help

®

3D Slicer 4.5.0-1

© L]
g |Modules: . &Welcome to Slicer = Q. EPO @4 2 BIt-8wa+ B

@ bSticer

Welcome

Check on the slice visibility icon [] in the red
and yellow viewers to display the axial and
sagittal slices in the 3D viewer

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

* About

* The Main Window

* Loading and Saving

* Display

* Mouse & Keyboard

* Documentation & Tutorials

*» Acknowledgment

~ Data Probe: /Users/fan/Desktop/Quant...CT_pre-treatment.mml
| Red RAS:(100.3, 144.7,-171.8) Axial Sp:3.3

L PET1-label ( 21, 19, 62) 0 (0)
FCT1 ( 85, 62, 162)-3024
BPET1 (21, 19, 62) 13.752552
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PET uptake findings

Note an intense uptake in
1) left oropharyngeal mass
involving the base of tongue
and left glossotonsillar
fossa and,

2) in left level [IA/III lymph
nodes as well as a small
adjacent left level Ill node.
3) a possible small
metastasis in the left
retropharyngeal region at
level of C1
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PET SUV Computation

ER

For the purpose of this
tutorial, we have pre-
segmented the lymph nodes
uptake region. In the next
section, we will compute the
SUV for this area.

Select the module PET
Standard Uptake Value
Computation in the
category Quantification in
the modules’ menu
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PET SUV Computation

@ Slicer File Edit View Help
ece

3D Slicer 4.5.0-1
#a 'Modules: . #PET Standard Uptake Value Computation ¢+ = O © [E @ @ & & <« Wt~ N -

EE)

{3 osticer

* Help & Acknowledgement

Step1: Input volumes selection
Select Input PET Volume ‘PET?’

Select Input VOI Volume ‘PET1-label’

~ PET Standard Uptake Value Computation
Parameter set: PET Standard Uptake Value Computation :
~ Image and Information

PET DICOM volume path #/Applications
Input PET Volume[ PET1 s

Input VOI Volume PET1-label s

~ Output

Output (csv) file vl ..
Output Label
Output Label Value

- * R:-20516mm -~ AsI2mm
SUV Max
SUV Mean
SUV Minimum

Status: Idle
Restore Defaults| AutoRun ~ Cancel | Apply
~ Data Probe: /Users/fan/Desktop/Quant...CT_pre-treatment.mrml
Show Zoomed Slice
L

E
B
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PET SUV Computation

@ Slicer File Edit View Help

£a IModules: | #PET Standard Uptake Value Computation : =™ Q. © |E @ @ @ - ~

@ 0slicer

* Help & Acknowledgement

~ PET Standard Uptake Value Computation
Parameter set: PET Standard Uptake Value Computation

~ Image and Information SRS -

PET DICOM vol th| 0.0 £ Select PETDICOMPath .

volume pathl_1, ~oxin: /Users/fan/Desktop/Quantitativelmaging/dataset3_PETCT {1000 ®RBE /
Input PET Volume PETI fan A -
Input VOI Volume PET: lame Size Kind Date Mo

7 22 Volurr
~ Output | x

Output (csv) file

Output Label
Output Label Value . .
SUV Max _ Directory:  PET1

Step2: Path to the DICOM PET header
Click on [Applications in the PET DICOM volume path, and select the PET1
subdirectory located under Quantitativelmaging/dataset3 PETCT/PET1
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PET SUV Computation

@ Slicer File Edit View Help

[ ] ] 3D Slicer 4.5.0-1

g |Modules: . «PET Standard Uptake Value Computation : =™ @ © |[E @ @ & & <« Bt~ @ @ A |+~ /@A
E ssicer

* Help & Acknowledgement

~ PET Standard Uptake Value Computation
Parameter set: PET Standard Uptake Value Computation
~ Image and Information

Step3: SUV Computation

Click on Apply to compute
the SUV in the segmented
region

SUV Minimum 3.39U15

Status: Completed
100%
Restore Defaults| AutoRun - Cance
~ Data Probe: /Users/fan/Desktop/Quant...CT_pre-treatmentmmmn
Show Zoomed Slice

L

E
B
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PET SUV Computation

@ Slicer File Edit View Help
ece

£a IModules: . |#PET Standard Uptake Value Computation : = &, ©
e

3D Slicer 4.5.0-1

e

EPO & o <« Blt-lEwal+-@

‘b| 3DSlicer

* Help & Acknowledgement

~ PET Standard Uptake Value Computation

Parameter set: PET Standard Uptake Value Computation S UV C t t' R It -
~ Image and Information o m p u a I o n es u s n

PET DICOM volume path #/Users/fan/Desktop/Quantitativelmaging

et pETs SUVmax = 7.53385 mg/ml

Output (csv) file L —

Output Label 1 & Suvmln - 5.01805 mg/ml
Output Label Value 4
SUV Max 7.53385
SUV Mean 5.01805
SUV Minimum 3.39015

Status: Completed

PI77777 7777777777777 77777 77777777777, 1 >: %
Restore Defaults| AutoRun ~ Cancel | Apply
~ Data Probe: /Users/fan/Desktop/Quant...CT_pre-treatment.mrml

Show Zoomed Slice

L
F
B
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PET SUV Computation

@ Slicer lﬁu Edit View Help

) L] 2a Add Data #¥0 3D Slicer 4.5.0-1
a & agﬁmw sampepaa  Standard Uptake Value Computation :| = © © [E @ @ & & < [H | t-18 ™ & | +-/@ A
£a save ﬁﬁs @

CE
Recently Loaded

D SSSI " CloseScene %W |

* Help & Acknowledgement

~ PET Standard ' 'n#nlen Valun Camnidatinn

=i Select File—>—> Close Scene in the main menu

PET DICOM voluriie paur = 1/Users/ 1an v/ UESKLOP/ WU ILLAUVE TIagITNIL
Input PET Volume PET1
Input VOI Volume PET1-label
~ Output
Output (csv) file
Output Label 1
Output Label Value 1
SUV Max 7.53385 ——
SUV Mean 5.01805

SUV Minimum 3.39015

Status: Completed
PI77777 7777777777777 77777 77777777777, 1 >: %
Restore Defaults| AutoRun ~ Cancel | Apply
~ Data Probe: /Users/fan/Desktop/Quant...CT_pre-treatment.mrml

Show Zoomed Slice
L

F
B
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Loading the PETCT scene

Drag and drop the file PETCT_post-treatment.mrb located in

Quantitativelmaging\dataset3 PETCT

# Customize Slicer © Download Sample Data o » T — I—
~ Feedback
Sh dataset3_PETC
- 8 = TEDEY
a0 o] )
dataset1_MR-Head [ ( L-tre nt.
We are a ::zz:zi (p)g;réqyeﬁacxev ; :g, CCCCC -treatment.mrb
submissia
* About
> The Mail
* Loading

Click OK to load
the .mrb file into Slicer

Show Zoomed Slice

L
F
B
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PET uptake findings

3D Slicer 4.5.0-1
# |Modules: . ®Volumes (" QO I EPO @ <2 Bt~ B Fa,

e® 2
« @, = | Axial LN -
B sosiicer

1~ - - None
2o | |os0:mE[cT2
9] | .[@lPeET2

* Help & Acknowledgement

Active Volume CT2
* Volume Information

~ Display
Lookup Table: IF Grey

Interpolate:
Window Level editor presets:

Bl & @E e

W: 4982 7 Manual W/L +L:1369 | | |88

Set the opaC|ty of the CT2 i |mages to -
0.5 in the anatomical viewers, and

use the sliders to adjust the Window
and Level of the images.

UL 1 1URUL 1 UOUE O T 1 US| DUOL G UG IO

Show Zoomed Slice
L

F F: CT2 (49%)
B B: PET2
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PET uptake flndlngs

- Slicer File Edit View Help

[ ] ]

ga & & Modules: - @Volumes 2™ Q. 0O
B®

@ oSlicer

* Help & Acknowledgement

Active Volume CT2
* Volume Information

~ Display
Lookup Table: IF Grey
Interpolate: ¥

Observe a mild uptake in 3§ =&
larynx and pharynx that e
are likely due to radiation
effect.

3680 .

~ Data Probe: /Users/fan/Desktop/Quant...T_post-treatment.mrml

Show Zoomed Slice
L

E
B
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PET uptake findings

Note that there is no
remaining uptake in the
area of the primary
tumor or nodes after
treatment
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‘ﬁ' Conclusion

« This tutorial has demonstrated how to do 3D data
visualization, quantitative measurement of small changes in
tumor size, and PET/CT SUV computation in Slicer

« 3D Slicer is for research use only, and is not FDA approved

« 3D Slicer is a free open-source software for medical image
computing supported by the NIH
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3DSlicer at RSNA 2013

®

Quantitative Imaging Reading Room Exhibit QIRR 1028

« Sun. Dec.1-Fri. Dec.6, 8:00-6:00

« 3DSlicer: An Open Source Platform for Segmentation,
Registration, Quantitative Imaging, and 3D Visualization of
Multi-Modal Image Data.

« Sonia Pujol, PhD, Steve Pieper, PhD, Andriy Fedorov, PhD,
Ron Kikinis, MD,
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Additional Related Hands-on courses

®

All courses are in this Advanced Imaging Classroom: S401CD
(except Monday when it is in S401AB)

Sunday 4:00 pm — Structured Annotation and Image Markup (AIM) Template and Toolsets
(ICIW12)

Monday 4:30 pm — Clinical Trials Software for Clinical Trials and Research (ICIW24)
Wed 10:30 am — Open Access Imaging Data Resources: NIH Cancer Imaging Archive (ICIA41)

Wed 12:30 pm — Correlating Imaging with Human Genomics (ICI1A42)

©2015 Surgical Planning Laboratory, ARR Slide 110



3DSlicer at RSNA

Sunday, December 1 Monday, December 2 Tuesday, December 3 Wednesday, December 4 Thursday, December 5 Friday, December 6
S ouam: b Siced 8:00am-11:00am: 3D Slicer
Exhibit: Quantitative Imaging Exhibit: Quantitative Imaging
Reading Room. & Reading Room. &
Lakeside Learning Center Lakeside Learning Center
Hall E, Exhibit LL-QRR3007. 8:00am-11:00am: 3D Slicer Hall E, Exhibit LL-QRR3007. !
. 8:00am-12:15pm: 3D Slicer
11:00am-12:30pm: RSNA Exhibit: Quantitative Imaging 12:30pm-2:00pm: RSNA Exhibit: Quantitative Imaging
Refresher Course: "Quantitative Reading Room. & Refresher Course: "3D Interactive Reading Room. &
Medical Imaging for Clinical Lakeside Learning Center | v, 2117ati0n of DICOM Images || 8:00am-12:15pm: 3D Slicer Lakeside Learning Center
Research and Practice: Hands- Hall E, Exhibit LL-QRR3007. for Radiology Applications: Exhibit: Quantitative Imaging Hall E, Exhibit LL-QRR3007.
on Workshop.” & 12:30pm-1:30pm: Meet-The- Hands-on Workshop." & Reading Room. & e ———
Sonia Pujol, Katarzyna Macura, | gxperts Session @, 3D Slicer Sonia Pujol, Kitt Shaffer, Ron Lakeside Learning Center Exn.b rpm- : mp':‘ : |c|er 8:00am-12:45pm: 3D Slicer
Ron Kikinis Exhibit: Quantitative Imaging Kikinis Hall E, Exhibit LL-QRR3007. L 'l-‘Q‘;ﬂI" ; ve r;ag ng Exhibit: Quantitative Imaging
Room S401CD. - — sacingiiroom Reading Room. &
Lak:;::'::a::’"éfmr [ETDEE 1:30pm-6:00pm: 3D Slicer Exhibit:| | akeside Learning Center Lakoside Laarning Certer
12:30pm+-1:30pm: Meet-The- Ceaming 12:30pm-1:30pm: Meet-The- || Quantitative Imaging Reading | Hall E, Exhibit LL-QRR3007. ibi
X i Hall E, Exhibit LL-QRR3007. Hall E, Exhibit LL-QRR3007.
Experts Session &, 3D Slicer J Experts Session &, 3D Slicer Room. &
Exhibit: Quantitative Imaging  |\4.30pm-6:00pm: 3D Siicer Exhibit:| Exhibit: Quantitative Imaging | Lakeside Learning Center, Hall E, 1:30pm-6:00pm: 3D Slicer Exhibit:
Reading Room. & Q - Room. & Exhibit LL-QRR3007. Quantitative Imaging Reading
i i = = i Room. &
LA DIEEI Center Room. & Lakeside Learning Center . f:aTnin .
Hall E, Exhibit LL-QRR3007. Lakeside Learning Center Hall E, Exhibit LL-QRR3007. --- v C?RR3007
1:30pm-6:00pm: 3D Slicer Exhibit: Hall E, Exhibit LL-QRR3007. 1:30pm-6:00pm: 3D Slicer Exhibit:
Q
- = - Imaging
Room. & . Ruom..rg‘
Lakeside Learning Center pakesice .Le.aarnlng Center
Hall E, Exhibit LL-QRR3007. Hall E, Exhibit LL-QRR3007.

Questions: spujol@bwh.harvard.edu
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