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Diffusion MRI: the only method that can measure our
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Neurosurgery for Brain 1umors
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SlicerDMRI UOT

o (Create state-of-the-art dMRI workflows for brain cancer research.

Informatics Technology for
Cancer Research

e | atest improvements are available: m) NATIONAL CANCER INSTITUTE

o dmri.slicer.org

Sllcer

MRI

o https://qithub.com/SlicerDMRI




3D Slicer: a platform for software dissemination

Downloads per day Extension Manager “App Store”
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o Avallable to users as extension In

SlicerDMRI released as extension

o Separate SlicerDMRI from core code
for faster developments

Sllcer

Slicer4.6 (Oct 20106)

e \Ve can update independently of
Slicer versioning

MRI

« Easy install process (video)






New user forum

£ 3DSlicer

Support

The Support category is for all usage questions and
general discussion of Slicer and extensions.

M Feature requests

New forum for user support
discourse.slicer.org

Development

The Development category is for discussion of Slicer
application and extension programming, software
testing, and related topics - similarly to the former slicer-
dovel aikiae

Community

Community information and project/topic sub-forums.

B SlicerCMF M SlicerSALT I SlicerDMRI



Document SlicerDMRI research use

(® dmri.slicer.org/citations/ Yk

S||CerD|\/|R| About Citations Documentation and Tutorials Videos Download

A (partial) list of publications using 3D Slicer diffusion functionality such as tensor estimation, fiber
tracking, fiber selection, and tractography visualization. The references were retrieved in Google
Scholar using keywords 'Slicer Tractography' and 'Slicer DTI'. Please email us with any additions or
questions.

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
B PhD Thesis M Conference M Misc MW Journal

> 200 downloads/month
(Nov 2016-May 2017)



Released DICOM Tractography

-irst iImplementation of the new

iNnternational standard

Slicer

Soon:

DCMTK: Open-source DICOM library

DMRI DICOM 1|/O module

INnteroperability with commercial

neurosurgical neuronavigation and
hospital PACS systems

Interoperability challenge: RSNA 2017

Table C.8.X-2
TRACTOGRAPHY RESULTS MODULE ATTRIBUTES

Attribute Name

Tag

Type

Attribute Description

Include Table 10-12 “Content Identification Macro Attributes”

Content Date (0008,0023) | 1 |The date the content creation started.
Content Time (0008,0033) | 1 |[The time the content creation started.
Track Set Sequence (0066,0101) | 1 [Describes the track sets that are contained within the
data.
One or more Items shall be included in this sequence.
>Track Set Number (0066,0105) | 1 |ldentification number of the Track Set. Uniquely

identifies a track set within this SOP instance. Shall
start at a value of 1, and increase monotonically by 1.




Puplished automated tractograpny

1-2mm 2-3mm
| | | 0-1mm 1%\ Paria
e 18 consecutive retrospective brain tumor 2%

patients

0%

o Anatomically expected result:

e 89 of 95 language and motor activations
iIntersected by the corresponding tract

e Higher intersection than prior work (e.g.

: — . intersecting
Diehl et al. Epilepsy research 2010 93%

considered < 10 mm good)

O’Donnell LJ, et al. Automated white matter fiber tract
iIdentification in patients with brain tumors.
Neurolmage: Clinical. 2017

>3mm

N intersecting
“0-Imm
1-2mm

2-3mm

>3mm




New open-source community interactions

Automatic tract identification i1Is now In m—e 'm YWY T
teSting a MayO C‘In C RE 30@ BN R R PR REE A2 e

Interoperability Challenge RSNA (led
by Andrey Federov)

Discussion started to combine
DICOM code with community
software TractConverter

Investigating diffusion imaging In
python (dipy) integration into
SlicerDMRI Image courtesy Daniel Blezek, Mayo Clinic




Including Community Library

o Dipy: python toolbox for analysis of MR
diffusion imaging (dipy.org)

A:-42. 4

« Very popular in dMRI research, but
no or limited user interface

o (Goal: access dipy functionality in Slicer

o [nitial iIntegration: separate full
python installation needed for dipy

o Computation of new microstructure
measures (significant additional
functionality is possible)



New Functionality in SlicerDMRI

o Summer 2017 release in Slicer-nightly
extension

 |nitial dipy integration module
o Multishell microstructure measures

» Interactive multi-fiber tractography

4

« New website, new tutorials, new videos,
many iImprovements to code

« Looking forward: new functionality via
integration of and compatibility with
community libraries
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glioblastoma

O’Donnell LJ et al. Neuroimage:Clinical 2017



