Slicer3 Training Compendium

Image Guided Therapy in Slicer3

Planning for Image Guided
Neurosurgery

Nobuhiko Hata, Ph.D.



http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

£ Acknowledgements

National Alliance for Medical Image Computing
NIH U54EB005149

NeuroimageAnalysis Center
NIH P41RR013218

Surgical Planning Laboratory (BWH)
Nobuhiko Hata, Steve Pieper, Ron Kikintaiying Liu, SoniaPujol, Randy
Gollub, Rodrigo de Luis Garcia, Caldredrik Westin

St National Center for Image Guided Therapy
2C0 NIH U41RR019703

NEDO Intelligent Surgical Instruments Project
@)Kiyo Chinzei



http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

£ Acknowledgements

3DSlicer

This tutorial is based on a similar tutorial for version 3.4.
created by:

i Danielle Pace

I Isaiah Norton

I Halying Liu
Thanks to:

I Alexandra Golby, M.D., Department of Neurosurgery, Brigham and
Womendés Hospital

I Ron Kikinis, M.D., Surgical Planning Laboratory, Brigham and
Womenodés Hospital

for images and valuable inputs.



http://na-mic.org/
http://na-mic.org/
http://na-mic.org/

&)

& Learning objectives

3DSlicer

Following this tutorial, you will be able to perform
many common Image Guided Therapy tasks using
Slicer3, including:

I Manual tumor segmentation
I Model making
I DTI tractography

using the example of
preoperative planning for
Image guided neurosurgery
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£ Material

3DSlicer

This course requires the installation of the Slicer3 version 3.6
(rev. June 10, 2010) and the training datasets accessible at
the following locations:

A Slicer3 version 3.6 software:

A Training datasets:

Disclaimer

It is the responsibility of the user 8D Slicer to comply with both the terms of the
license and with the applicable laws, regulations and rules.
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& Prerequisites

3DSlicer

The learners are required to take the following tutorials for Slicer 3.6
as prerequisite to this tutorial.

These tutorials are available at:
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The goal of neurosurgical planning

3DSlicer

A Prior to surgery:

I Integrate image
iInformation from multiple
sources, including
anatomical MR,
functional MRI and
diffusion tensor imaging

I Highlight structures of
Interest

I Determine the best
surgical approach
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& Clinical Case brain tumour resection

3DSlicer

A Imaging showed a large lesion in the left frontal region of the
brain, predicted to be a glioma (brain tumour originating from
glial cells)

A Preoperative imaging included 3D SPGR MRI, T2-weighted
MRI and FLAIR MRI, language and motor functional MRI
(fMRI) imaging, and diffusion tensor imaging (DTI)

A fMRI showed speech areas close to the lesion

A Surgical procedure: left frontal craniotomy
and tumour resection

See the clinical_background file within the patient
dataset for more information
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3DSlicer
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- Load the anatomical MRI data

3DSlicer
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-~ Load the anatomical MRI data

3DSlicer
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-~ Load the anatomical MRI data

3DSlicer
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£ Images in the scene

3DSlicer

A Three clinical datasets from a single patient with a large tumou
In the left frontal region

SPGR MRI Language fMRI
(SPGR

(fMRI, and
fMRI_language)
Diffusion Weighted
Images OWI, baseline

only)
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£ Functional MRI (fMRI)

A fMRI:

I Measures the blood oxygen
level in each part of the brain
while the patient performs a
task, such as a speech or motor S5
task ——

- Statistical techniques are used : S S
determine which brain regions
are active during the task

" This statistical pre-processing
has already been done using
SPM

[ e e

Courtesy S. Pujol,
W. Plesniak and R.
Gollub
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£ Functional MRI (fMRI)

3DSlicer

A Utility of functional MRI in IGT:

I Damage to regions of the brain important for language
or movement could result in problems with speech,
reading or movement

I Knowing where these regions are allows us to modify
our surgical plan so that we avoid them (as much as
possible)
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£ Functional MRI (fMRI)

3DSlicer

A Steps involved in this section:

|dentify language fMRI
from patient dataset

Indentify language fMRI
registered to SPGR

N
Threshold registered language

fMRI to display regions with

high activation
(U )

v
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& fMRI registration to SPGR

3DSlicer
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£ Threshold image intensit

3DSlicer
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2 Threshold image intensity

3DSlicer
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£ Model Making in Slicer3

3DSlicer

A Utility of model making in IGT:

I View the structure as a complete unit (instead of slice by
slice)

I Perform measurements, such as volume

measurements, that can be difficult to perform on the
Image volume itself
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Model Making in Slices

3DSlicer

A Steps involved in this section:

Neurosurgery Tutorial, N. Hata © 2010, ARR
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Display SPGR images

MmO

3DSlicer
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& Segment the tumour volume

TS Open theeditor

module




