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Goal: provide open-source platform for
translational clinical research, mainly cancer

Themes:

— SlicerRT: radiotherapy toolkit for 3D Slicer

— SlicerlGT: Image-guided therapy with 3D Slicer
~unding by Cancer Care Ontario till 2016

P| & co-Pls: Gabor Fichtinger (Queen’s), David
Jaffray (Toronto UHN), Terry Peters (Robarts)

@ SparKit
Queens @ P M
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%% FOR BIOVEDCAL Motivation behind SlicerRT

Existing research tools
CERR, PLUNC, dicompyler, etc.

Inconvenient Limited
feature set

Commercial treatment
planning systems (TPS)

Expensive

Closed

Insufficient user and

Cover only routine developer support  Qpen-source?

clinical procedures

Well Poor documentation

documented

Free

Not extensible

Large, non-modular

Extensible
code base

User-friendly

Not flexible

Flexible

Unstable

Open-source

Platform-independent

www.eibirorg
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Leverage existing tools and parallel
efforts: 3D Slicer?!, Plastimatch?

“Hub” for RT data analysis and -
comparison

Cover most common RT research

workflows |
Free, open-source license (BSD) . ‘
N\

Open to integrate algorithms
Extensive documentation MATLAB @

1S. Pieper, M. Halle, and R. Kikinis, 3D SLICER. Proceedings of the 1st IEEE International Symposium on
Biomedical Imaging: From Nano to Macro (Brigham and Women’s Hospital, Boston, MA, 2004), pp. 632—635.

2G. C. Sharp, R. Li, J. Wolfgang, G. Chen, M. Peroni, M. F. Spadea, S. Mori, J. Zhang, J. Shackleford, and N.
Kandasamy, “Plastimatch: An open source software suite for radiotherapy image processing,” in Proceedings
of the XVIth International Conference on the Use of Computers in Radiotherapy (ICCR) (Amsterdam, the
Netherlands, 2010).

www.eibirorg
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RT import
(DICOM)

Visualization
(volumes,
models, 2D/3D,
etc.)

RT export
(DICOM,
\YETE] e

RT-specific Processing
analysis (dose (registration,

comparison, segmentation,
DVH, ...) etc.)

Analysis
(error metrics,
measurements,

: image fusion, :
SlicerRT components | etc.) 3D Slicer components

www.eibirorg U “»‘.’
SparKit
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Integrated into core = ...
DICOM import plugin
mechanism

Data is organized in a
smart hierarchy

Supported data types:
— RT structure sets

—> Contours

—> Fiducial point
— RT dose map —e / |
— RT image — , £ {J |
— RT plan: isocenter, Bt S )V:‘ -y

beams \ | -

— Planning CT, MR, etc.

www.eibirorg

Standard layout after loading phantom dataset

g M
, SparKit
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Ribbon model | Rasterized volume

Multiple representations
(automatic conversion)

— Ribbon model

— Rasterized volume

— Closed surface model
Contour comparison

— Dice coefficient

— Hausdorff distance

® Expand B

Contour morphology . |

(") Shrink B

— Expand, shrink

— Combine using
logical operators g e

www.eibirorg
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IMAGING RESEARCH

Dose volume histogram
(plot visualization + metrics)

Dose accumulation

Dose comparison (gamma)
Isodose contours / surfaces
Visualize deformation fields
Proton dose computation
Registration

— BSpline registration

— Landwarp registration

www.eibirorg
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Example use case

Use case: Evaluate the effectiveness of RT plan adaptation

* Import, load and

Total volume (cc)  Mean dose (GY) | Min dose (GY)  Max dose (GY) = V95 (36)

visualize data T s ot amisted o,

Unregistered

5_RTDOSE Accumulated
+ Register day 1 CT
e S e r a 5_RTDOSE Accumulated
g y BSpline 126.957
5_RTDOSE Accumulated
ith day 2 CT
W I y 5_RTDOSE Accumulated 315
Rigid .
5_RTDOSE Accumulated a5
Rigid o —
— - 5_RTDOSE Accumulated
g c Unregistered 22,3008

5_RTDOSE Accumulated
Rigid 22.3008

.
— 5_RTDOSE Accumulated
Bspline . im o

121.472

121.649

121.857

29,5179

27.8684

27.4966

9.29576

9.09508

9.05945

99.7217

103.691

103.435

1.65638

16202

1.60956

1.3729

1.24191

1.25077

12476

124048

124646

111.065

107.273

107121

41,3939

41,2157

40,9096

100.00

100.00

100.00

0.84

0.43

0.41

0.00

0.00

0.00

% | [¥I show/hide al

00, 1cc (Gy)  D99%: (Gy)

124.25

124.22

124.22

101.28

96.49

109.86

114.96

115.67

176

e Resample day 2
dose using results

1195

01

99

%

- | Gy

[ ExportDVH to fle...

] [ Export DVH metrics to file...

e Accumulate doses

volume and organs at risk

Compute and display DVH for all methods

Compare DVH curves and metrics for target

www.eibirorg
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e Extensive automatic testing done on multiple platforms every night

* Validated against other software packages (Pinnacle, CERR, ...)

SlicerRT ] Computed o """\
w test result Tect resiilis

Baseline cemPaﬂsm ‘
testresult "N/

SlicerRT Computed . /~ ™\
module logic test result >

‘ Baseline
test result

CDash T
dashboard o o T4

& 20650-SkulStripper-git6a72fb2-vs0-
32bils-Qt4.7-Release '«

¥ 20650-SkuIStripper-gIEST2M2-vs9-
Abits-(it4 7-Release &

@ 20650-SlicerRT-svn200-g++-54bits-Ql4.7-

SlicerRT
module logic

Automatic test infrastructure for
automatic verification and validation

test result

2085
SuperBuikdLoadableExtensionTemplate-
SYN20659-++-64bils-Old 7-Release
O 20650-carma-git541Bbb-g++-E4bits-
Qtd.7-Release F

& 20650-carma-it54118DD-q++-B4bits-
Qt4 7-Release ' &

£ 20659-carma-gits4118bb-vs0-32bits-
Qld 7-Release (¥

Test results reported to the web-based dashboard

http://slicer.cdash.org/index.php?project=Slicer4

www.eibir.or
: 8 A
SparKit
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* Collection of RT-specific modules, includes ’Jaslimatch

* Distributed as a 3D Slicer extension: can be downloaded, installed,
upgraded using the extension manager in Slicer

- T . o
3 Extensions Manager M

& 3D slicera.2.2-1

EcREiEN e giien o Manage Extensions (0) i\ Install Extensions |
@ Modules: o o o]
SlicerRT N
Csaba Pinter (PerkLab, Queen's University), Andras Lasso (PerkLab, Queen's University), Kevin Wang (Radiation
@ - Medicine Program, Princess Margaret Hospital, University Health Network Toronto)
4

Welcqg S (G

Description

Extensions for radiotherapy research (DICOM-RT import, dose volume histogram, dose accumu
Version 0.7.0

Load DICOM Data

Screenshots

| ¥ The Main Window INSTALL

Created Decemnber 9, 2012

10.1 MB
» Display 36 downloads
0 {0 vot
b Mouse &Keyboard
¥ Documentation & Tutorial
¥ Acknowledgment Tutorials
There are no tutorials for this extension.
¥ Data Prob
" Login or register to rate. User Comments
Login or register to add a comment.
L
E
B

~ | SlicerRT extension in the 3D Slicer app store (free)

Vi @ P/ 4
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Next steps

Enhancements planned for
the next 6 months:

DICOM-RT export

Matlab bridge interface:
execute Matlab functions
from 3D Slicer

Digitally reconstructed radiograph
Support CERR PlanC format
Scripting examples

More testing and validation

. Volume Rendering —

W Volumes

-h:\ Welcome to Slicer
Plastimatch

Beams

Wizards ' Contour Comparison
Informatics ' Contour Morphology
Registration k
Segmentation k Contours
Quantification . Dose Accumulation
Diffusion ' Dose Comparison
IGT b Dose Yolume Histogram
Filtering * Isodose
Surface Models v Matlab Commander
Converters k Proton Dose
Endoscopy 4 I
Utilities r

Current radiotherapy modules
(including work-in-progress modules)

Detailed plan: https://www.assembla.com/spaces/slicerrt/tickets

www.eibirorg
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Bi@ |Modes: L, [ Dose wime Hstogram

CIE

Dose Volume Histogram

@ 3DSlicer —
> m BRsTEN (4)
[ » Help & Acknowledges ] B ERSTEMC) [-
W EBRSTEM {6) [...]
Parameter set: [Dosevolu Histogra ] ] W PTV1 (1)
etV
[' Input ] e R
= R CECNEI
Dose volume: |5 RTDO! ol B 0 —
uchure s [ ptOptic. :]
+ Show dose volumes mpute DVH
[ Output ]
Chart: | Chart % | ¥ showpide all
tructure Fotel volume (cc) vean dose (GY)| Min dose (GY) | Max dos
1 1 7 1247
2 103683 12469
E
4
5
[
7
]
3
K|
[» advan
[ » Dataprab

Overview paper: Csaba Pinter, Andras Lasso, An Wang, David Jaffray,
and Gabor Fichtinger, “SlicerRT: Radiation therapy research toolkit for
3D Slicer”, Med. Phys. 39 (10), October 2012

Project homepage: http://www.SlicerRT.org/

Contact: Csaba Pinter (pinter@cs.queensu.ca)

www.eibirorg
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