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GENERAL INFORMATION

1 GENERAL INFORMATION

1.1 Contact Data & Legal Information

Contact Data

Support

If you cannot find information you need in this guide, or if you have questions or problems, contact

Brainlab support:

Region

Telephone and Fax

Email

United States, Canada, Central and

South America

Tel: (800) 597-5911
Fax: (708) 409-1619

us.support@brainlab.com

Brazil Tel: (0800) 892-1217
UK Tel: +44 1223 755 333
Spain Tel: +34 (900) 649 115

France and French-speaking regions

Tel: +33 800 676 030

Africa, Asia, Australia, Europe

Tel: +49 89 991568-44
Fax: +49 89 991568-811

Japan

Tel: +81 3 3769 6900
Fax: +81 3 3769 6901

support@brainlab.com

Expected Service Life

Brainlab provides five years of service for software. During this period of time, software updates

as well as field support are offered.

Feedback
Despite careful review, this manual may contain errors.
Please contact us at igs.manuals@brainlab.com if you have suggestions as to how we can
improve this manual.

Manufacturer

Brainlab AG
Olof-Palme-Str. 9
81829 Munich
Germany
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Contact Data & Legal Information

1.1.1 Legal Information

Copyright

This guide contains proprietary information protected by copyright. No part of this guide may be
reproduced or translated without express written permission of Brainlab.

Brainlab Trademarks

* iPlan® s a registered trademark of Brainlab AG in Germany and/or the US

* Kolibri™ is a trademark of Brainlab AG, registration pending

* Smart Brush® is a registered trademark of Brainlab AG in Germany and/or the US
* VectorVision® is a registered trademark of Brainlab AG in Germany and/or the US

Non-Brainlab Trademarks

* Microsoft® and Windows® are registered trademarks of Microsoft Corporation.

Integrated 3rd-Party Software

« This software is based in part on the work of the Independent JPEG Group.
« Portions of this software are based on the work of Sun Microsystems Inc.

¢ This product includes software developed by the Apache Software Foundation
(www.apache.org/).

« iPlan 3.0 requires Java 2 Runtime Environment (version 1.4 or higher) installed on the system.

* The Brainlab PDF-Viewer implementation is based on the PDF Direct/PDF Quick View library,
Copyright 2003-2011 soft Xpansion GmbH & Co. KG.

CE Label

The CE label shows that the Brainlab product complies with the essential re-
quirements of the Medical Device Directive (MDD).

c 60123 According to the MDD, Council Directive 93/42/EEC, iPlan Stereotaxy is a
Class llb product.

NOTE: The validity of the CE label can only be confirmed for products manufactured by Brainlab.

Disposal Instructions

Only dispose of electrical and electronic equipment in accordance with statutory regu-
lations. For information regarding the WEEE (Waste Electrical and Electronic Equip-
ment) directive, visit:

mmmm  Dtto://www.brainlab.com/weee

Sales in the US

US federal law restricts this device to sale by or on the order of a physician.
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GENERAL INFORMATION

1.2 Symbols

Symbols Used in This Guide

Warnings
Warnings are indicated by triangular warning symbols. They contain safety-critical
information regarding possible injury, death or other serious consequences associated
with equipment misuse.

Cautions
Cautions are indicated by circular caution symbols. They contain safety-critical information
regarding possible problems with the device. Such problems include device malfunctions,
device failure, damage to device or damage to property.

Notes

NOTE: Notes are formatted in italic type and indicate additional useful hints.
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Intended Use

1.3 Intended Use

Using the System

Indications for Use

iPlan’s indications for use are the viewing, presentation, and documentation of medical imaging,
including different modules for image processing, image fusion, atlas assisted visualization and
segmentation, intraoperative functional planning where the output can be used e.g. with
stereotactic image guided surgery or other devices for further processing and visualization.

Example procedures include, but are not limited to:

¢ Planning and simulation of cranial surgical procedures such as tumor resection, shunt
placement, minimal-invasive stereotactic interventions, biopsy, planning, and simulation of
trajectories for stimulation and electrode recording.

« ENT procedures such as sinus surgery, tumor surgery.
¢ Spine procedures such as tumor surgery, pedicle screw planning, vertebroplasty planning.

¢ iPlan View is an application which is intended to be used for reviewing existing treatment
plans.

¢ Planning and simulation of cranial-maxillofacial procedures

Typical users of iPlan are medical professionals, including but not limited to surgeons and
radiologists

Intended User

The intended software users are surgeons and medical professionals.

Place of Use

The place of use is determined to be indoors, normally in a hospital or clinical setting.

Careful Handling

A

Only trained medical personnel may operate system components and accessory
instrumentation.

Plausibility Review

A

Before patient treatment, review the plausibility of all information input to and output from
the system.

Responsibility

A

12

This system solely provides additional assistance to the surgeon or user and does not by
any means substitute or replace the surgeon’s or user’s experience and/or responsibility
during its use.
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1.4  Compatibility with Medical Devices

Brainlab Medical Instruments

Compatible Brainlab Medical Instruments

iPlan Stereotaxy is compatible with:
¢ Brainlab CT/X-Ray Localizer Rev. 1 (Interfaces with the Brainlab Headring for Arc)
< Brainlab Stereotactic Arc Rev. 1 (Interfaces with the Brainlab Headring for Arc)

Other Brainlab Instruments
Additional instrumentation may become available after release of this manual. Contact Brainlab
support if you have any questions regarding instrument compatibility with Brainlab software.

Only use instruments and spare parts specified by Brainlab with iPlan Stereotaxy. Using
unauthorized instruments/spare parts may adversely affect safety and/or effectiveness of
the medical device and endanger safety of patient, user and/or environment.
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141 Brainlab Medical Software

Compatible Brainlab Medical Software

iPlan Stereotaxy is compatible with:

« PatXfer software version 5.2

« VectorVision cranial software versions 7.0, 7.5, 7.6, 7.7, 7.8 and 7.9
e cranial/ENT essential & unlimited software version 1.0

¢ cranial/ENT unlimited version 2.0 and 2.1

« Kolibri cranial software versions 2.1, 2.5, 2.6 and 2.7

¢ iPlan Cranial software versions 1.1, 1.5, 2.5, and 2.6

« iPlan Stereotaxy/Cranial/ENT software versions 1.1, 2.5, and 2.6
« iPlan RT Image software version 4.1

¢ Universal DICOM Transfer

¢ Content Manager 2.0

¢ Patient Browser 4.0

¢ DICOM Viewer 2.0

Other Brainlab Software

Other compatible Brainlab software may become available after the release of this user guide. If
you have questions regarding compatibility of software contact Brainlab support.

If you are running software versions other than those specified above, contact Brainlab support for
clarification regarding compatibility with Brainlab devices.

Unauthorized manipulation of the iPlan system files or patient data files is forbidden.
Contact Brainlab support for servicing all iPlan-related files or configuration settings.
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1.4.2 Non-Brainlab Medical Devices

Compatible Non-Brainlab Medical Devices

Manufacturer

Medical Device

Leksell/Elekta

Stereotactic localizer

Leksell CT Indicator Box or Leksell MR Indicator Box
interfacing with Leksell G-Frame Headring

Arc system

Leksell Multi Purpose Stereotactic Arc or Leksell
Standard Stereotactic Arc interfacing with Leksell G-
Frame Headring

Radionics

Stereotactic localizer

Radionics MRIA-2-LF (MR-Localizer Frame), Radion-
ics Luminant or Radionics UCLF-0 (Universal Com-
pact CT/MR Localizer Frame) interfacing with Radion-
ics UCHR (Universal Compact Headring)

Stereotactic localizer

Radionics BRW-LR (Brown, Cosman and Wells CT
Localizer Ring) interfacing with Radionics HRA-IM (In-
tubation Headring) or Radionics UCHR (+Radionics
UCHR A

Arc system

Radionics CRW ASL (Arc System identical with non-
light-weight CRW AS) interfacing with Radionics
UCHR (+Radionics UCHR AP) or Radionics HRA-IM

Fischer

Stereotactic localizer

Revision O CT Localizer or Revision A CT Localizer
interfacing with Titanium Headring

Revision U (OSS) CT/MR Localizer interfacing with
OSS Open Ceramic Headring

Arc system

Fischer ZD interfacing with OSS Open Ceramic
Headring or Titanium Headring

Other Non-Brainlab Devices

Using medical device combinations which have not been authorized by Brainlab may
adversely affect safety and/or effectiveness of the devices and endanger safety of patient,
user and/or environment.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0
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1.4.3

Non-Brainlab Software

Other Non-Brainlab Software

A

iPlan Stereotaxy is compatible with Microsoft Windows XP, Server 2003/2008, Windows 7 and
Windows 8 operating systems. For detailed and up-to-date information regarding compatible
operating systems, please contact Brainlab support.

Brainlab recommends protecting the system by state-of-the-art malware protection measures (e.g.
installation of a virus scanner). Be aware that some malware protection measures can negatively
affect the system performance e.g., if realtime scans are performed and each file access is
monitored, then loading and saving patient data may be slow.

NOTE: The Brainlab system is a medical device and shall be used according to the intended use
and the end user license agreement of the system. Using third party software can adversely affect
the reliability of the system.

Only critical operating system updates or malware protection measures are recommended.
Driver updates are not allowed. Do not download or install updates during treatment
planning. Please contact Brainlab support for further information.

DICOM Conformance

DICOM conformance statements can be found on the Brainlab homepage: www.brainlab.com

Medical Electrical Systems

16

For information regarding the configuration of medical electrical systems, see the relevant System
User Guide and Technical User Guide.
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1.5 Training and Documentation

Overview

Intended Audience

This user guide is intended for surgeons and/or their staff.

Brainlab Training

To ensure safe and appropriate use, before using the system all users should participate in a
training program held by a Brainlab representative.

Documentation

This guide describes complex medical software that must be used with care.
It is therefore important that all users of the system:

« Read this guide carefully before handling the equipment

* Have access to this guide at all times

Available User Guides

User Guide

Contents

Software User Guides

* Overview of treatment planning and image-guided navigation
* Description of OR system setup
* Detailed software instructions

Instrument User Guides

Detailed instructions on instrument handling

Cleaning, Disinfection and
Sterilization Guide

Details on cleaning, disinfecting and sterilizing instruments

System User Guides

Comprehensive information on system setup

Technical User Guides

Detailed technical information on the system, including specifica-
tions and compliances

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0
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151

Used Abbreviations

Abbreviations

18

This user guide may contain the following abbreviations:

Abbreviation Definition

ADC Trace Map DTI Apparent Diffusion Coefficient

BO DTI image acquired at b=0 sec/mm?

BOLD Blood Oxygen Level Dependent

CT Computed Tomography

DICOM Digital Imaging and Communications in Medicine
DTI Diffusion Tensor Imaging

FA Fractional Anisotropy

FoR Frame of Reference

HU Hounsfield Unit

MER/S Microelectrode Recording and Stimulation

MRI Magnetic Resonance Imaging

NM Nuclear Medicine

PACS Picture Archiving and Communication System
PET Positron Emission Tomography

SPECT Single Photon Emission Computed Tomography
Suv Standard Uptake Value

csv Comma Separated Values
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2 LOADING AND IMPORTING
PATIENT DATA

2.1 Software Startup

Starting the Software

How to Start

Step

play the treatment plan selection screen.

@ Double-click the iPlan Stereotaxy icon on the desktop to start the program and dis-

Dialog Pages

Patient data can be loaded and imported using a series of dialog pages which also identifies the
location where patient data is read from or saved to.

Load Archives.
@ I |
g’ iPhan Patient Dota Advanced BrainLAB dpatientdatalxbraint New Archive
o—Ylg . —— ——
‘g’ Hetwork - iPian Patient Data Advanced BrainLAB Udesnetdipatients)
©) ocom s mpon ocon toasese
& e prep——
®
Selected Pin Patint Data

Figure 1
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Software Startup

Screen Layout

The screen layout overview displays file information and the location of where patient data is read

from and saved to.

No. |Explanation

Explanation

@ |List headers

AY

Sort the list data according to any header by clicking the relevant
header.

Sort the data in ascending or descending order - the current order is
indicated by arrow icons next to the header name.

data

List of available

Depending on the current step, this list allows you to select available
patient data such as archive types, patient studies, or image series.

®

Details area

Provides supplementary information on the selected patient data.

@ | Functions

Functions relevant for the dialog page.

Dialog Functions

Functions that appear in general dialogs are listed below.

Function Explanation
Back Returns you to the previous step.
Cancel Closes the current dialog.
Next Branches you to the next step.
Archives Returns you to archive selection.
Settinas Allows you to define specific settings for the selected archive. The available
9 settings vary depending on the selected data format (see from page 25).
Permanently deletes any selected files. The software asks for final confirma-
tion before deleting any files.
« Only patient data located on the hard disk can be deleted.
 During patient selection, if the last patient is deleted, you are branched
Delete back to the archive page.
« During study selection, if there is only one patient study, it cannot be delet-
ed.
« Deleting an archive only removes the entry from the archive list. No patient
data is deleted.
Updates the display, e.g., when a new patient is added to the directory on
Refresh .
the hard drive.
) Displays a log file containing supplementary information on the steps com-
Lodfile...
pleted so far (see page 22).
Select All Selects all entries in the current list.
Deselect All Deselects all entries in the current list.

Deleting Data

20

Selected data can be deleted from the hard disk even if it is set to read-only. If Quick
Search is enabled (see page 27), the delete function removes all files and folders
(including non-DICOM files) located in the patient folder. If Quick Search is disabled, the

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0



LOADING AND IMPORTING PATIENT DATA

delete function removes only files and folders related to one patient. Depending on your
Alias Patient handling settings (see page 27), you may also be notified when two patients
with the same ID but different names are found.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0
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Software Startup

2.1.1 Logfiles

General Information

A lodfile function is provided in certain data transfer dialogs. This allows logfiles generated by the

system for the step in question to be displayed.

How to Activate the Logfile Display

22

Step

Click Logfile... to the right of the dialog.

The logdfile opens in your default internet browser.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0




LOADING AND IMPORTING PATIENT DATA

2.1.2

Load and Import Steps

About the Procedure

Due to the variety of scanners and storage media available, it is not possible to discuss specific
data formats or transfer procedures individually. This user guide explains the general procedure
for converting patient data. Should specific questions or problems arise, contact Brainlab support
for assistance.

Treatment Plan Access

Each treatment plan can only be opened by one user at a time.

Loading Multiple Plans

Only one treatment plan can be opened at a time. If you are already editing one treatment plan,
and either load a second treatment plan or close the application without saving, you will lose any
changes made to the first treatment plan.

Loading Data from Removable Media or the Network

A

If you load data from removable media (e.g., USB flash drive or DVD), and intend to remove
the media during planning, or if you load data from a read-only drive, first save the
treatment plan locally to another archive. Otherwise, important treatment plan information
will be lost. Additionally, make sure to save the treatment plan locally if data has been
loaded from a network. Otherwise, treatment plan information will be lost if connection to
the network is interrupted.

Scanning Instructions

Jd

Detailed scanning instructions for your preferred modality and intended treatment combination are
available from Brainlab support on request. To obtain the best possible results from your treatment
planning system, it is strongly recommended to follow the instructions provided in the relevant
scanning protocol.

DICOM images must have a squared pixel size. There is no limitation for the matrix size.
For export with the Brainlab format, it is recommended to use 512 x 512 pixels to avoid
interpolation artefacts. Pixel size and matrix size have to be constant per series.
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2.2  Creating New Archives

Getting Started

How to Activate Archive Creation

Step

Click New Archive in the functions area of the Load Archives dialog that is displayed upon
software startup (see page 32).

How to Select the Archive Type

24

_

-

58 ocon mpon DICOM dataimport ecia (hardisk, CD-ROM, MOD, network drive...
EED Import 30 objects or siructures stored n the STL format

585 nransye raraaisk Import non.DICOM data from proprietary scanner format

Figure 2

Steps

1.

Select the archive type by clicking on the corresponding name or icon.

2.

Click Next to define the settings.

NOTE:

Only enabled (licensed) data format types are listed in the New Archive dialog.
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2.2.1 Settings for the New Archive - Overview

Available Settings Pages

Depending on the selected archive type, you are prompted to enter specific information and/or to

define particular settings.

The settings can be adjusted at any time by clicking Settings in the Load Archives dialog.

Archive Type Explanation See

Advanced Brainlab Brainlab file format (xBrain) Page 26

DICOM import from file system DICOM import from various media Page 27

MR Analyze Import non-DICOM data from proprietary Page 30
scanner format

NOTE: DICOM format includes modalities such as MR, CT, PET, SPECT, XR or XA. X-ray

Angiography (3D) data sets are imported as XT modality.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0
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2.2.2

Settings for the New Archive - Advanced Brainlab Format

General Information

This archive is used to save treatment plans created in iPlan.

How to Define Settings

26

Brainlab format

Archive tiams [iP1an Patient Data

e e
:

-

:

Figure 3

Enter a name for the archive in the Archive Name field.

In the Data Path field, click Browse to navigate to the relevant network or local path.
Alternatively, enter the file path for the patient data manually.

Enable the relevant check boxes to apply applicable settings for saving:

* Use compressed and packed file format for removable devices: Speed up archiv-
ing on removable USB drives.

* Reduce transfer time for removable devices: Speed up archiving on removable devi-
ces by omitting raw data that is not used by navigation.

» Delete existing patient data in target folder: Cleans up the removable device.

To verify that the file path is valid, click Test connection.

Click OK to return to the Load Archives dialog where you can load the archive (see page
32).
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2.2.3 Settings for

the New Archive - DICOM

General Information

This archive is used for DICOM data import from a file system (e.g., CD-ROM, DVD, hard disk,
removable device, network path).

How to Define Settings

W Quick Search {one patient per folder)
W Use DICOMDIR i availsbie

W Reduce memory usage flosd images only when neccessary)

Check settings

e

Figure 4

Enter a name for the archive in the Archive Name field.

In the Data Path field, click Browse to navigate to the relevant network or local path.
Alternatively, enter the file path for the patient data manually.

Define Alias Patient handling settings (see page 27).

Enable the relevant check boxes:

* Quick Search: The system assumes that only one patient exists in every folder and on-
ly takes files and folders related to one patient into account

* Use DICOMDIR: Speeds up browsing of DICOM data

* Reduce memory usage: If selected, the software initially only loads header information
when importing DICOM data. This considerably reduces the load time. The image data
is then loaded when selected during image set selection (see page 274).

To verify that the file path is valid, click Test connection.

Click OK to return to the Load Archives dialog where you can load the archive (see page
32).

Alias Patient Handling

Under Alias Patient handling you can configure archive creation settings.

Function Explanation
Patient ID is Select this if all patients with the same patient ID shall be considered identi-
unique cal

Patient Name and
ID are unique

Select this if the patient name and the patient ID match for a patient folder
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28

Function

Explanation

Ask user

Select this to prompt how to proceed for patients with the same ID but a dif-
ferent name
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2.2.4 Settings for the New Archive - DICOM PACS Import

General Information

This archive is automatically created and configured to facilitate the import of DICOM data from a
query/retrieve system. Please contact Brainlab support to configure additional PACS systems if
needed.
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2.25 Settings for the New Archive - MR Analyze

MR Analyze Harddisk - Overview

MR Analyze Harddisk archives are primarily used to interface functional MRI data. Transfer of
this data type is similar to other data transfer procedures in terms of configuration, patient
selection, transfer and storage. Brainlab support will perform the configuration and provide
additional user training.

An MR Analyze patient image series contains two data files:

« The patientName.hdr file; containing the image header with parameters related to the image
volume

« The patientName.img file; the image file corresponding to the header file

The MR Analyze patient data must be copied to the defined MR Analyze folder on the computer

hard disk.

Usually this is C:/Brainlab/Analyze, however, the data source may also be located on CD-ROM,
floppy disk or on the network. If in doubt, contact Brainlab support.

The names of the *.hdr and *.img files must be the same. If one of the corresponding files is
missing, the patient data cannot be transferred.

The names of the *.hdr and *.img files represent the patient name. As the patient name
used in iPlan is derived from these file names, you must ensure that they contain the real
patient name.

The user must manually adjust the modality if MR is not the correct image format.
Analyze data format does not contain information on the image or patient orientation.

Verify and correct the orientation in the image preview in the Orientation dialog (click the
Manipulation button, see page 43).

QR & R R

Harddisk Transfer Dialog

Harddisk Transfer

: s Corpoaion e
Archive Narme i Ao iracres]

i Arcnive sertngs
Data patn oePateniataAnalyze
Internal OLL Hame MR Analyze Harcdisk
Versionof oL Preas the ‘Test Connsction’ bution fo update the information.
Version of Support.DLL Press the ‘T C: " button to update

r Check settings

ot tested

Figure 5
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How to Define Settings

Steps

1.

Enter a name for the archive in the Archive Name field.

In the Data Path field, click Browse to navigate to the relevant network or local path.
Alternatively, enter the file path for the patient data manually.

To verify that the file path is valid, click Test connection.

Click OK to return to the Load Archives dialog where you can load the archive (see page

32).
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2.3  Selecting an Archive

Archive Selection

How to Load an Archive

Once you have created an archive, it is available in the Load Archives dialog.

Archive Hame: —” Data Format & || Directory |
%‘" iPhan Patient Data Advanced BrainLAB dipatientdataixbraini l New AcEE l
*g?“ USE - iPlan Patient Data Advanced BrainLAB o
‘g’ Hetwork - iPlan Patient Data Advanced BrainLAB \desnettipatients!
©) oconracsinpon ocon toasems
y - PR——

Logfile...
Selected Pian Paten Data

Figure 6

Steps

1. Select the archive by clicking on the corresponding name or icon.

2. Click Next to display the patient data contained in the archive.

Functions for Archive Selection

Function Explanation
New Archive If a suitable archive has not yet been configured, this function allows one to
be created for the data format you wish to transfer (see page 24).
Settinas Define specific settings for the selected archive. The available settings vary
9 depending on the selected data format (see from page 25).
Delete Deletes the selected archive. The patient data on the source file will not be
removed.
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2.4

Handling Patient Data

Selecting a Patient

How to Select the Patient

Jd

Once an archive has been selected, the patient selection dialog is shown.

Patients

Patient Hame &
Y —— Cpomarw  asewe ssse
pe— — P ———

i
Selected 4RI Siemens DTL hand foot tongue MURI
et

Figure 7

Steps

1. Select the patient file by clicking the corresponding name or icon.

2.  Click Next to proceed.

If the patient name or ID is not correctly entered on the scanner, these items are
automatically set to Unknown. Please verify the selected patient data is correct.

Patient Icons

Treatment Plan Icons

\ . . .
¢/ Indicates an anonymized patient

g Indicates female patient

@ Indicates a male patient
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Functions for Patient Selection

34

Function

Explanation

Administration

Manage patient data:

« Create a copy of the patient file in a different archive (see page 35)
* Move the patient file to a different archive (see page 35)

* Permanently delete selected files (see page 20)

Updates the display, e.g., when a new patient is added to the directory on

Refresh the hard drive
Search Filters the display according to the Patient Name or Patient ID entered
Reset Resets the filter so that all available data is displayed again
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241 Copying or Moving Patient Data to a Different Archive

Available Functions

The Copy and Move functions are provided on the right of the Administration dialog when you
click the Administration button (see page 33).

Administration
atient Hame

G Demo_CT_Perfusion_Stroke DE_FHO_Hoti_Pert 19.SEP-2008 15:38:45. 04-JUN-1933

[ Y—— - RS-

:

Patient Hame

Patient 1D

I

Logfile..

,_Cranial_DT|_BOLD_MRI, Siemens DL hand foot tongus MR

tsiiplan_t\craniahdeno_cranial_dsi_boki_04818bd7\

Figure 8
NOTE: These functions are only available for DICOM and Advanced Brainlab formats.

NOTE: In order to use these functions, at least two archives of the selected type must be
available. Details on archive creation are provided on page 24.

How to Copy or Move the Patient

Target

Please select the archive to which to copy the patient:

3 » " Advanced "
? DESHETS - iPlan Patient Data BrainLAB lidesnet8ipatients\mde’

;" iPlan Patient Data [1] B““:‘:;'I::’B" esibraintabxbrain\

Figure 9
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Steps

1. Highlight the patient file in the Administration dialog.

Click Copy or Move to open the Target dialog (shown above).

Highlight the archive.

Plw|d

Click OK to transfer the data.

Transfer Status

You are now returned to the Administration dialog where the status of the transfer action is
indicated by a progress bar.
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242 Loading a Treatment Plan

Plans Dialog

If an advanced Brainlab archive has been selected, you are prompted to select a treatment plan.

NOTE: If only one treatment plan is available, the system automatically opens it and proceeds to
the next step.

Plans

Pan wame. Changeaby Creation Date ¥ Plan Description

&] Awomancary savea thomas.schwan UL2009 162302 This pian was automatically ssved by iPlan. i
CNSDamo 08S - saved RCD i

'33 stereotaxy - saved RE0.. | Thomas.schwan OT-JUL-2009 18:46:43
CHS Demo 0BS - saved ACO "
cusD thomas.schwan 01-4UL2009 1811242

48] cnsoemonas thomas.schwan 19-SEP.2008 17:2343

a Patiter nitial Plan unknown 15MAR2007 163318 Written by Patifer 5.2.0

Logtile..

Selected  Saved by Autdogart o o . patientatiplin (idema_de_sterectary_(4843 _ossm

Patient Name Dem_

PatientlD  Bojel

Figure 10

How to Select the Treatment Plan

Steps

1. Select the treatment plan by clicking on the corresponding name or icon.

2. Click Load to load the treatment plan.
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24.3 Importing DICOM Data

How to Select the Study

If you are importing DICOM data, and the loaded patient data contains multiple studies, you are
prompted to select a patient study.

NOTE: If only one patient study is available, the system automatically opens it and proceeds to
the next step.

= |

Study ID Comment Study date ¥ Patient folders

Logfile ..

Figure 11

Steps

1. Select the patient study by clicking on the corresponding name or icon.

2.  Click Next to proceed to image series selection.

How to Select the Image Series

You are now prompted to select the image series. The image series includes all image data saved
to a specific study for an individual patient.

NOTE: If only one image series is available, the system automatically opens it and proceeds to
the next step.
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_

Wodaiity [ inages v [[ senesasts | comment

selecten Series number 12
Patient Hame Teat

Figure 12

Steps

1. Select the image series by clicking on the corresponding name or icon.

2. Click Next to proceed to image set selection.

Advanced Data Dialog

The following Advanced Data dialog opens. Here you can select the image set and apply

settings.

Hame & ‘l Slices H Scan Date “ Comment [
] WeuroRed*Heurochirurgic: Meon._tMaps_spliLt:
W 2 axeiur supine % 11.AUG-2005 07:47:03 el il
. . HeuroRad*Neurochirurgie; Mean_8,_t-Mans_spit_t;
7 3 Axial MR, Supine " 11.AUG.2005 07:47:01 AR, ke, 000 0. Tl
ep2a_pace_moco_zh Delete Siices.

¥ & rwunsmee % TAvG oS uraTas  MeUroRed-Neurochirurgie Mcon 8. LMapa_Spi 1

i
; H

Details | (MR Sagittal) J
Original B8A 76

Patient information:

Patient Hame DE_FM_JaAx_tMRI_OTI i

Patient 0 978405927

sex Wale

Date of birth 19-JUL-1976 ‘I

Hospital Nlame Herorad Uni Fim

Vieight (k) 90.000000

Height (cm) 0.000000 -

Etnnic Group !I

Image Set information: =y

Hame Sogitial MR, Supine 55

Image Type Sagittal

Anguiation HE 0,00, AP=0.00°

Patient orientation Supine

Scan Direction Head first

Modaity uR B

Matrix size (X Y) 266 % 256

Figure 13

Advanced Data Functions

The following advanced functions are provided on the right of the Advanced Data dialog:

Function Explanation

Manipulation... Adjust the orientation of the loaded images (see page 43)
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Function Explanation

Sorting... Sort the image data according to specific criteria (see page 46)

Delete Slices... Delete slices from the selected image set (see page 45)

Dicom Info... Display DICOM information relating to the displayed image (see page 47)

NOTE: These functions are only available for 3D datasets.

How to Select and Review the Image Set

Steps

1. Select the image set by clicking on the corresponding name or icon.

Verify that the image set information provided bottom left of the screen is correct. The in-

2. formation provided varies, depending on the selected dataset.

Review the image set for suitability using the toolbar functions to the right of the image
view (see page 67).

4. Click Next to proceed to the iPlan Navigator (see page 61).
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24.4 Importi

ng DICOM BOLD/DTI Data

Advanced Data Dialog

If you are loading DICOM data that includes BOLD MRI or DTI image data, the following
Advanced Data dialog opens. Here you can select the image set and apply settings.

Advanced Data
ar ices

NeuroRaa* Neurochirurgie: Mean__t-Maps_spit_1;
ep2d_pace_moco_zhf_hand

T 2ot omsmiss MR NeurochiurirHean 8 1 fape_plt_T

FEDFTT JR—

v v
o 2 s spine  w 20-JUL-2005 03:11:32 iy

Details | Proprocessing |

Pisase nate mat tase options have 10 be checkd for 88ch BOLD study abave ssparaisly

Slice Acquisition Order: [unknown 7

order has 1o be specified

o4 4 Transistion [mm) LR"APTHE

b 1 [ 0 [

=)

Figure 14

NOTE: Advanced DICOM functions (manipulation, sorting, DICOM info) are described on page
39).

How to Select Image and Review the Image Set

Steps

1. Select the image series by clicking on the corresponding name or icon.

Verify that the image set information provided bottom left of the screen in the Details tab

2. is correct. The information provided varies, depending on the selected image set.

3. Inthe Preprocessing tab (see page 42), select the appropriate settings.

Review the image set for suitability using the toolbar functions to the right of the image
view (see page 67).

5.  Click Next to finalize data import and proceed to the iPlan Navigator (see page 61).
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Preprocessing Settings

The preprocessing settings provided in the Preprocessing tab allow you to improve the image
quality and results. The import settings must be specified for each study separately.

Data Format Settings

« Slice Acquisition Order: Must be specified in order to correct for slice
timing artefacts due to interleaved slice acquisition.

* Smoothing: Provides a dimensional Gaussian smoothing function with a
3x3 kernel.

« Motion Correction: Facilitates rigid 3-dimensional co-registration of all da-
ta sets to the first BOLD MRI volume. The motion correction is based on
mutual information and reduces head motion artefacts in BOLD data.

« Preview: Allows you to review the translation and rotation of the motion
correction. The results are displayed as a graph and can be discarded by
clicking Reset.

NOTE: Smoothing and Motion Correction settings should only be adjusted

if similar preprocessing steps have not been applied at the scanner. Other-

wise, the quality of the data may deteriorate.

BOLD MRI

Correct for Eddy Currents: Improves registration between the DTI vol-
umes. This is useful as DTl images are susceptible to distortions caused by
DTI eddy currents induced by diffusion gradients. The artefacts created by the
scanner can be described by shift, scale and shear, in the phase encode di-

rection.
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2.45 Orientation

General Information

If the patient was scanned in the axial (prone or supine) position but with the head tilted and with
according gantry tilt, the labeling of the coronal-like scan data will not be displayed correctly by the
navigation software. You can correct this by exporting the data from the scanner as a coronal data
set, or relabeling the data from axial to coronal in iPlan using the features described on page

43.

NOTE: Some scanners and medical information formats do not include image orientation
information in the image header.

How to Access Orientation Functions

Orientation

H MR i1 (Axial)
Sagittal View

Modality Submodality

Croee) (o) ((rorng ™ || ]

Patient orientation Scan direction

| e | e | - Moo et ¥

Image Type Series commen nt

w] [AXT130 STEALTH; MRI

h Unde ] r Reset ] = HEADASTEAL TH HEAD; AX T1 30

Short commen t [STEALTH; HEAD

zzzzz

Figure 15

Select the required image set in the Advanced Data dialog (displayed once the data has
been loaded).

Click Manipulation... in the options area to the right of the dialog to open the Orientation
dialog (shown above).

Available Orientation Functions

Function Explanation

Flip A-P

Flio H-F Flip the selected image in the A-P (anterior-posterior), H-F (head-foot), and
P L-R (left-right) directions

Flip L-R

Rotate A-P

Rotate H-F Rotate the selected image in the A-P (anterior-posterior), H-F (head-foot),

and L-R (left-right) directions

Rotate L-R

Undo Undo the last change made

Reset Reset all changes made
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Function

Explanation

Modality

The modality of the scan dataset (CT, MR, X-Ray, NM, XT, OT, or Ultra-
sound) can be selected here if not already predefined on the scanner

Submodality

An appropriate submodality can be selected for the current modality, if not al-
ready predefined on the scanner:

« CT = Angio can be selected

* MR = Angio, functional, T1, and T2 contrast can be selected
* X-Ray = no sub-modality available

*« NM = PET and SPECT can be selected

« XT = XA (angiography)

* OT = SC can be selected

Patient orienta-
tion

For the patient orientation, you can select Prone, Supine, Decubitus Left,
or Decubitus Right if the orientation was not already predefined on the
scanner.

NOTE: If Unknown has been automatically defined, ensure that the correct
option for the image data is selected before continuing.

Scan direction

Select either Head first or Feet first

NOTE: If Unknown has been automatically defined, ensure that the correct
option for the image data is selected before continuing.

Image Type

Select Axial, Coronal, Sagittal, or Unknown for the image type direction

NOTE: If Unknown has been automatically defined, ensure that the correct
option for the image data is selected before continuing.

Series comment

View comments entered by the scanner operator

MR Analyze Harddisk - Image Orientation

The MR Analyze format does not include several required image orientation parameters (left-right,
head-feet, anterior-posterior) in the image header. Therefore, some of the volume parameters are
default values, and may also be incorrect. For this reason, you must review, correct and verify the
image parameters manually (see page 43) before continuing.

Additionally, the MR Analyze data format does not support gantry tilt or angulation, iPlan cannot
transfer this data correctly. In order to prevent incorrect image reconstruction in the planning
software, MR Analyze images with gantry tilt or angulation above 0.1° should not be used.

Available Viewing Functions

Additional viewing functions are available via the toolbar to the right of the image view (see page

67).
Next Steps
Step
Once the settings have been selected, click Yes in the prompt that appears to confirm your
changes.
You are then branched back to the Advanced Data dialog.
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2.4.6 Deleting Slices

General Information

If you have imported DICOM data, you can delete slices from the selected image set.

How to Delete Slices

Delete Slices
The marked slices will be removed!

=
2 | Delete slices

from to

Delete every...

15jm
Number of Slices: T
Minimum Distance: 2.5 mm
Maximum Distance: 2.5 mm

Average Distance: 2.5 mm

Delete Shices:

Figure 16

1. Click Delete Slices... in the Functions area.

In Delete slices from [x] to [x], specify the range of slices to be deleted.

2.

Example: Slice 1 to 10

In Delete every ... [X] slice, define whether all slices in the defined range should be de-
3 leted or whether specific slices should be skipped.

Example: If you wish to delete slices 10, 20, etc., make the following entry: Delete ev-
ery ... [10] slice

4, Click Delete Slices to confirm deletion.

NOTE: If you have not yet exited the Delete Slices dialog, you can reverse the delete action
using the Undo button.
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2.4.7 Sorting Images

General Information

DICOM images are loaded individually by iPlan. For this reason, they must be grouped as image
sets. Certain default settings cannot be modified. Standard DICOM datasets such as CT or MR
are generally already correctly grouped. However, depending on the scanner settings used, the
settings described below can be modified so that DICOM images can be properly grouped with
the required dataset.

How to Access Sorting

Sorting...

Create BrainLAB series with the following image parameters:
& Same StudyID
Q Same Series ID

[~ Same acquisition number
[~ same comment

[ Different Image ID

Figure 17
Steps
1 Highlight the image set in the Advanced Data dialog that is displayed once the data has
" been loaded.
Click Sorting... in the options area to the right of the dialog to open the Sorting... dialog
(shown above).
Parameter Selection
Steps

46

Select one or more of the following sorting parameters by clicking the corresponding
check boxes:

« Same Study ID
1. * Same Series ID
« Same acquisition number
*« Same comment
« Different Image ID

Click OK to save these parameters and return to the Advanced Data dialog. The images

2 are shown sorted according to the selected parameters.

The sorting parameters do not affect the actual order of the image slices. Each slice retains
its own X, y, z position, ensuring correct placement.
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2.4.8 DICOM Information

How to Display DICOM Information

Click Dicom Info... in the Advanced Data dialog (see page 39) to display the File display dialog.
This dialog displays DICOM header information as written by the scanner.

File display Dialog

File display

ile Hame  erbrainiabidicom DEMOPATS_1234008_0000007F\CT000001\CTO00024 dom

# Dicon—File-Fornat
# Dicon—Heta-Infornation—Header

202
0001
TInageStorage

o [iPlan3.5]
(0016) AE  [PatXfer]

# Dicon-Data—Set

no value availab.

(0018.5100) CS
000d) UT

* Used TramsferSyntas: LittleEndianEsplicit

2.276.0.20.1.4,7,206251014775.3980. 1
ittleEndianExplicit
[1.2.276.0.20.1.1.7.3.5.0]

* Used TransferSyntas: LittleEndianEzplicit

It 1) ¥ 0. 0P
[1.2.276.0.20.1.2.7 206251014775 3880 1186819850 835655]

HetaElenentGroupLength
FilsMetalnformationVersion
HediaStorageSOPClassUID

TransferSyntaxliID
InplenentationClassUID
InplenentationVersionliane
SourceipplicationEntityTitle

24,
8.
8.

HEHELRn

(0008.0005) €3 [ISO_IR 100] # 10, 1 SpecificCharacterSet
(0008 000E) C5  [DERIVED-SECONDARYAKTAL] # 24, 3 InageType

(000870012) DA [20070903 # 8, 1 InstanceCreationDate
(0008,0013) TH  [134412.054000] # 14, 1 InstanceCreationTine
(000820016) UT  =CTInageStorage # 26, 1 SOPClassUID
(0002,0018) UL [1.2.276.0.20.1.4.7.206251014775.3880.1188019862.54397] # 54, 1 SOPInstancelID
(D00&.00Z0) DA [20040924] # 8. 1 StudyDate

(0009,0021) DA [19950503] * 8, 1 GSeriesDate

(00087 0023) DA [ZD070303] # 8 1 InageDate

(0008.0030) T (no valuc available) # 0, 0 StudyTins

(00087 0033) TH  [134412.054000] # 14 1 ImageTi

(0008.0050) SH  (no value available) # 0. 0 AccessionNumber

(D008, 0060) C5 & 2; 1 Hodality

(000870070) 10 [BRAINLAB] # 8. 1 Henufasturer

(0008, 0090) BN (no value available) & 0, 0 EeferringPhysiciansNans
(000821090) 10 [iPlan 3.5.0] # 120 1 HanufacturersModelHane
(0009,0010) 10 [ErainLliB_Conversion] # 20, 1 PrivateCreator
(0009.1001) 10 [Defsult Platfora] # 16, 1 Unknown Tag & Data
(0010,0010) BN [DEMOPATS)] * 8, 1 PatientsHane
(0010700200 10 [1234-008] # 8 1 Eatient

(0010.0030) DA (no value available) * 0, 0 PatientsBirthDate
(0010°0040) €5 (no value available) # 0. 0 EatientsSex
(0010,1020) DS [0] * 2, 1 PatientsSize

(0100 i030) DS [0] # 2] 1 EatientsWeight
(0018.0050) DS (no valuc available) # 0. 0 SliceThickness
(0018.0060) DS (no value available) & 00

(0018.1020) 10 [3.5.0] # 6. 1 SoftvarcVersions

atientFosition

# 54. 1 StudyInstanceUID

Figure 18

1

1

26, 1
Bal;gsz gqas?] + 54, 1 MediaStorageSOPInstanceUID

1

1

1

Explanation

File name and file location

Displays the DICOM header information

®

Clicking Editor allows you to edit the DICOM header information, or save it to a different

location.

The file is shown in the Notepad editor where you can modify it and/or save it to your

preferred location.

NOTE:

During DICOM data import, carefully verify that all general DICOM information (e.g.,
modality, patient name, date of birth) has been interpreted correctly by iPlan and that the

information sent from the scanner was correct.
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2.5 Adding Patient Data

Importing New DICOM Data

General Information

If you have already loaded patient data, and are loading new DICOM data for the patient, you
have the option of merging the new data with the current patient data, or creating a separate
patient file.

How to Add Data

After importing the data (see page 38), you are asked whether you wish to add the new data to
the current patient data.

You are going to load new patient data.
How do you want to use this data?

Press "Merge" to use the new data "DE_FFM_PeJu_fMRI_DTI,
A24-02342"

together with the current patient "Demo_Cranial_DTI_BOLD_MRI,
Siemens DTI, hand foot tongue fMRI".

Press "New Patient” to create a new patient
"DE_FFM_PeJu_fMRI_DTI, A24-02342",

T‘ Create new study (current data will be lost)

= = -
o ren JE( o]

Figure 19

Options

Click Merge to add the new data directly to the current patient data.

Click New Patient to create a separate patient folder.

Select the Create new study [...] check box and click Merge to create a new study for the cur-
rent patient.

Click Cancel to abort the import of new data.

Next Steps

48

Once data import has been completed, click View and Adjustment followed by OK in the iPlan
Navigator (page 61) to proceed to the viewing functions.
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3 IPLAN STEREOTAXY
WORKFLOWS

3.1 Example Framebased Procedures

Standard Planning Workflow

Background
This workflow is recommended for standard treatments that do not require time-consuming
planning, for example, non-functional treatments such as biopsies, hematoma evacuations, etc.
With this workflow, the patient must wear the headring throughout the entire planning procedure
(beginning with image data acquisition and ending when the treatment plan is printed out).
Workflow
Treatment Plan | Planning Step See
Stage
Acquire images for diagnosis and stereotactic locali- . .
- Scanning Instructions
Image Data zation
Load/import data and open the treatment plan Page 23
Stereotactic localization Page 103
Add registration points for paired marker-based fusion | Page 137
Fuse images Page 147
Planning - -
Outline objects Page 163
Plan trajectories Page 231
Check/modify arc settings Page 234
Save treatment plan Page 297
Final Steps Print treatment plan Page 241
Close iPlan Page 311
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3.1.1 Functional Planning Workflow

Background

This workflow is recommended for complex treatments requiring careful and time-intensive
preoperative planning (for example, Electrode placement, Pallidotomy, etc.).

The workflow is divided into two parts:

1. Preoperative planning workflow: Can be performed, for example, weeks before the actual
surgery

2. Planning workflow on day of surgery: For calculating arc settings in order to perform the
treatment

Advantages

The advantage of the functional planning workflow is that the patient must wear the headring only
for stereotactic localization and during the final treatment. Because the headring is not worn
during the treatment planning phase, the surgeon has more flexibility and time for careful
planning.

Preoperative Workflow

Treatment Plan Planning Step See

Stage

Image Data (for im- Acquire images for diagnosis Scanning Instructions
age-based planning) || pad/import data and open the treatment plan Page 23

AC/PC Localization for Schaltenbrand-Wahren
brain atlas planning and AC/PC coordinate plan- | Page 134

ning
Add registration points for paired marker-based fu- Page 137
sion
Lr?nz;ge-based Plan- Teyse images Page 147
Outline objects Page 163
Plan trajectories Page 231
Plan parallel tracks Page 253
View depth position along track Page 261
Save treatment plan Page 297
Final Steps
Exit iPlan Page 311
Workflow Day of Surgery
Treatment Plan Planning Step See
Stage
Image Data (for reg- | Acquire images for stereotactic localization Scanning Instructions
istration) Load/import data and open the treatment plan Page 23
Stereotactic localization Page 103
Registration of Pa- Fuse images Page 147
tient Data Check/modify arc settings Page 234
Save treatment plan Page 297
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Treatment Plan Planning Step See
Stage
Print treatment plan Page 241
Activate MER/S data backup Page 263
Intraoperative Plan- | Enter MER/S data at depth positions along track | Page 263
ning View MER/S data Page 267
Save treatment plan Page 297
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3.1.2 Postoperative Study Workflow

Background

This workflow is the recommended procedure if you would like to verify clinical results or evaluate
the treatment procedure.

You can use this workflow, for example, to compare the initially planned trajectory with the actual
position of the placed electrode once postoperative images have been acquired and added to the
finalized treatment plan.

Workflow
Treatment Plan Planning Step See
Stage
Acquire postoperative images Scanning Instructions
Image Data (for veri- Load the treatment plan (e.g, the plan that saved Page 23
. -~ after entering MER/S data, see page 50)
fying clinical results)
Import DICOM images and merge them to the Page 29
plan
Planning Fuse images Page 147
Save treatment plan Page 297
Final Steps -
Close iPlan Page 311
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3.2 Example Frameless Procedures

Functional Planning Workflows

Background
This workflow is dedicated to planning functional treatments that will be performed using
navigation (e.g., VectorVision) rather than by conventional stereotaxy (stereotactic arc).
The workflow is divided into two parts:
1. Preoperative planning workflow
2. Planning workflow on the day of the surgery: Prepare the plan for use with the navigation
system
Advantage

This workflow allows the surgeon to decide after planning whether to carry out frameless or

framebased treatment.

Preoperative Workflow

This workflow is identical to the framebased preoperative workflow (see page 50).

Workflow Day of Surgery

Treatment Plan
Stage

Planning Step

See

Image Data (for reg-

Acquire images for patient registration

Scanning Instructions

istration) Load/import data and open the treatment plan Page 23
Add registration points for paired marker-based fu-
Registration of Pa- | sjon Page 137
tient Data
Fuse images Page 147
Save treatment plan Page 297
Final Steps Export treatment plan for use with a Brainlab navi- Page 303
gation software
Close iPlan Page 311
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4 APPLICATION OVERVIEW

4.1 Introduction to iPlan

Overview

System Performance

The performance of iPlan is dependent upon the operating system and the computer platform.

In order to optimize the performance of the software, avoid running unnecessary applications
parallel to iPlan.

Additional iPlan Modules

Multiple iPlan modules are available, e.g., for ENT applications. If you have purchased more than
one module, ensure that you have started the correct module by checking the product logo at the

bottom right of the screen.
o1 Z BRAINLAB
iPlan Stereotaxy 3.0

w
&
<
EJ

b

Figure 20

A separate Software User Guide is available for each iPlan module. Contact Brainlab support for
more information.
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41.1

Image Data and Abbreviations

Compatible Image Types

The following image types can be transferred to iPlan:

e CT (with/without contrast agent)

« MR (with/without contrast agent)

* MR diffusion weighted images (DTI)

* BOLD MRI data (functional imaging)

* Nuclear medicine data (PET, SPECT)

NOTE: Detailed scanning instructions are available from Brainlab support on request.

Image Quality

A
A

Image data acquired for accurate stereotactic localization should never be a compromise
between tissue distinction, spatial accuracy and localizer rod representation. This could
lead to incorrect treatment planning results and harm the patient!

MR distortion may be intrinsic to the scanner and to the susceptibility of materials within
the image volume. Therefore, the use of MR for stereotaxy by itself is not recommended,
especially in the case of sagittal and coronal scanning orientations. Stereotaxy should only
be performed using CT or other imaging techniques that offer high dimensional accuracy.

NOTE: Fusing CT and MR image sets combines the advantages of CT spatial accuracy with the
superior tissue definition of MR. In this way, iPlan image fusion improves the accuracy by using
certain types of scans for stereotaxy.

NOTE: iPlan significantly optimizes the clinical workflow as it is possible to create accurate
treatment plans based on diagnostic images without including a stereotactically localized image
set in the plan. The treatment plan can be finalized by simply adding and processing a
stereotactically localized image set just before surgery (see the workflow alternatives).

Verifying Image Data

56

A

iPlan provides functionality for measuring and/or calculating distances, volumes,
diameters, angles, point locations (in Cartesian coordinates), etc., based on image data. To
avoid patient injury due to such measurements and calculations, the user must verify the
used image data to ensure that it is suitable for these purposes.

The suitability of image data must be established, maintained and regularly verified by both the

user of the image data and the image provider (e.g., the hospital's radiologist) according to the

following guidelines:

« The user of the image data (e.g., iPlan user), as well as image provider must be aware that the
provided image data is to be used by iPlan for geometrical measurements and calculations.

« The user of the image data is responsible for specifying image data requirements that are
relevant for the specific use case (e.g., spatial accuracy) to the image provider.

« The image provider is responsible for providing image data that fulfills the requirements (e.qg.,
spatial accuracy) specified by the user of the image data.

« The image provider is responsible for verifying that the provided image data fulfills the
requirements (e.g., by calibrating the scanner and performing phantom tests using iPlan
functionality for measuring on a regular basis).

« The user of the image data and the image provider must be aware that neither Brainlab nor the
software itself can validate or verify patient specific image data that is used in combination with
iPlan for specific use cases.
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Scan Protocols

Stereotactic localization might fail if the scanning mode is not set in accordance with the
scanning instructions. Refer to the corresponding scan protocol provided by Brainlab for
the correct scanning instructions.
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4.2 User Interface

Main Screen

General Information

The main screen is displayed after selecting a planning task from the Navigator area (see page
60) or the iPlan Navigator (see page 61).

Screen Layout

e T

el B LR e N

& e

Overview 1 4 Views 1 Plan Contant RAINLAB
iPlan Stereotaxy 3.0

| ®
Figure 21
No. |Explanation See

@® | Planning area displaying image views Page 65
@ |Toolbar functions Page 67
® | Navigator area Page 60
@ | Functions area Page 61
® |Tab pages to select display options for each planning task Page 64

58 Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0




APPLICATION OVERVIEW

42.1 Overview of Dialogs

General Information

When certain functions are opened, a separate dialog opens where you can define various

settings.

Screen Layout (Example)

Viewing Options 3D Thresholding

- .ﬂ image Display

W Useimage interpolation

Display Orientation
" Feet First Supine (LPH)

@ Head First Supine (RPF)
7~ Feet First Prone (RAH)
7~ Head First Prone (LAF)

= ‘ 30 Objects

™ show 30 objects in 20 views
[~ Show only contours

& show Trajectory Diameter
Contour Thickness

@ Thin Contour

7~ Medium Contour

" Thick Contour

Stereoscopic Dispiays

[ Enable Stereo 30 Display

d
r— lgasl Measurements

™ Display ruler in 20 views

Coordinate System

[tio Coordinates

# 3D Plane View Options

W Axial Plane
& Coronal Plane
W sagittal Plane

Figure 22

General Functions

Function

Explanation

OK

Saves your changes and closes the dialog

Cancel

Closes the dialog without saving your changes
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4.2.2 The Navigator Area
Layout
® O
Navigator
Demo_DBS_Stereotaxy
(®————: MDE CT MR FA Leksell 0907141720
Pat¥fer Initial Plan
@O— Image Fusion |
o— Ll Object Creation
@ |
r
O— 4 GoTo.. ] [ Hext ]
Figure 23
No. |Explanation
® Opens the iPlan Navigator so that you can select planning tasks in any order (see page
61)
@ | Opens the next planning task
® | Next planning task (outlined in blue)
@ | Current planning task (outlined in yellow)
® |Patient name, ID and treatment plan name
® [ Opens a PDF of the iPlan software user guide
@) 7_._j Minimizes the iPlan window so that it is only open in the background
T 7(!)_j Shuts down the iPlan software (see page 311)

How to Select a Planning Task

Options

To go to the next planning task, click Next.

To open the iPlan Navigator to select another planning task, click Go To....

60
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4.2.3 The iPlan Navigator
Layout
@
iPlan Navigator

(¥ comsenaimpen ) A ot o et

[ AC/PC Localization ]

[ Registration Points ]

[ Image Fusion ]

@ [ Obiject Creation ]
[ Fiber Tracking ]

Figure 24

No. |Explanation

Available planning tasks
Completed planning tasks are indicated by a check mark

@

@ | Description of the selected planning task

NOTE: A grayed out planning task indicates that the task is not available, either because it is not

applicable for the loaded data, or because the feature is not included in your license.

How to Select a Planning Task

Options

To open a planning task, select the task, and click OK, or double-click the task.

To exit the iPlan Navigator without selecting a task, click Cancel.
The software returns you to the previous screen.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0

61



User Interface

424 The Functions Area

General Information

o

Type
|Sphere v

[ Auto-Detect ][ Parametm...]

. 48> Sphere Marker (01) :l
. “U% Sphere Marker (02)  ...|
. =% Sphere Marker (03) H

[ Hew Point... ][ Remove ]

Marker Manipulation

Figure 25

The functions specific to each planning task are available in the functions area. The example
below shows the functions area for the Registration Points planning task.

Visibility of Planned Content

The eye symbolnext to each list entry indicates whether the planned content (e.g., a registration
point or created object) is visible in the image views.

Options

This icon appears once you add an item to the list. It indicates you have not yet added
Q> the planned content to the image views (e.g., by positioning a registration point in the
image).

Once you have added the planned content to the image views, an open eye icon
“U% Mmeans the planned content is visible.

Click the eye symbol to hide the content.

A closed eye icon means the planned content is hidden.
Click the eye symbol to show the planned content again.
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Adjusting the Properties and Color of Planned Content

Options

pEise Colar Clicking a color icon next to a list entry opens the Se-
lect Color dialog in which you can select a color for the
planned content.

= current new Select a color from the palette and click OK to confirm.
L4
B\ 2

susm Clicking the properties icon next to a list entry opens
the Properties dialog in which you can modify the
+ name/color of the planned content.

Define a name and select a color from the palette.
Click OK to confirm your selections.

NOTE: Additional settings that are available for a partic-
ular planning task are described in the corresponding
chapter.

Properties

Hame phere Marker)

NOTE: If Advanced 3D is activated, some objects
might be displayed in a special color (see page 93).

General Functions

Depending on the selected planning task, the following general functions may be available in the
functions area:

Function Explanation

Undo/Redo Undo or redo any modifications you have made in a planning task
Provided for certain operations (e.g., opening a treatment plan). These op-

Progress bar erations can be terminated by clicking Cancel (displayed under the prog-
ress bar).

NOTE: Planning task specific functions are described with the corresponding planning task.
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4.2.5

Tab Pages

General Information

The tab pages allow you to select viewing options for the planning area. Tab page selection varies
depending on the planning task you are in.

Available Tab Pages

64

Overview I 4 Views 8 Views ] Multiple Sets Plan Content

Figure 26
The following tab pages are available in multiple planning tasks:
e Overview (page 82)
¢ 4 Views, 8 Views, and 9 Views (page 84)
« X-ray Images (page 86)
« Multiple Sets (page 87)
« Plan Content (page 88)

NOTE: Other tab pages that are specific to a planning task are described with the corresponding
task.
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4.2.6 Image Views in the Planning Area

General Information

The images contained in the treatment plan are displayed in different views in the planning area.
You can perform most of the planning functions directly in the image views.

Planning Area Layout
Depending on the selected planning task and view tab, the following image displays are possible:
« 3D view
« Slice views (axial, sagittal or coronal)
« Reconstructions or oblique reconstructed images

#1 (MR; Sagip I @
Axial View IS

AR

1 (MR; Sagiteal) | [ #1 (MR; Sagittal)
Sagittal View | |7+ Coronal View

Ebk 0 & b

£

L3

\o

P

N

b bl

1
|

®

o
=
Figure 27
Planning Area Explanation
No. |Explanation
O Arrow button: Provides access to view configuration options
(see page 73).

Reconstruction views show images that have been recon-
structed from original image slices. The following informa-
tion is displayed in reconstruction views:

#5 (MR; Sagittal)
® Axial View
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No.

Explanation

« The orientation indicated in the first line in brackets is the orientation at which the image
set was initially acquired.

« The orientation indicated in the second line is the reconstructed view of the image.

e The type of scan (e.g., MR or CT) and the number identifying the scan set (e.g., #1) are
also indicated.

#5 (MR; Sagittal) Original slice views show image slices as they were original-
Gy ly acquired (axial, coronal or sagittal). In views showing orig-

Original 129/256 e ; Lo C T
inal image slices, the following information is displayed:

« The first line indicates the scan type (e.g., MR or CT), the number identifying the scan
set (e.g., #1) and the scan orientation.

* The second line indicates the number of the current slice in the scan set.

) LR DR A custom orientation indicates that, e.g., then image set has
SEl I RET G IR PIPSI N heen AC/PC localized.

NOTE: Custom orientation is not available for 2D views that show the original slice orien-
tation.

NOTE: Custom orientations are only displayed in iPlan and in the Brainlab navigation
software.

Letters at the outer edge of the views indicate the orientation of the image:
« A (anterior), P (posterior)

* L (left), R (right)

* H (head), F (feet)

Patient icon indicating the orientation of the displayed images.
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427 Toolbar and Function Buttons

General Information

Depending on the tab page selected in the planning area, the toolbar and the image views may

contain the functions listed below.

« Function buttons with a gray background are provided in the toolbar (see page 58).
« Function buttons with a black background are provided in the individual image views. Using

these buttons affect only the view in which the button is selected (see page 73).

Image Selection Buttons

Button Explanation See
L M Slice and Image Set Selection: Select the scan images to be
= o g displayed in the planning views Page 274
— . Brow§e Slice: Browse single image slices in ascending or de- Page 283
scending order
‘T rﬁ
e
& B Slices: B Itiple i li i di
rowse Slices: Browse multiple image slices in ascending or Page 283
= m I descending order
« In reconstruction views, use Depth Scrolling a to scroll
through scan reconstructions along the axis indicated by the
£ | patient icon (shown bottom left of the image view) Page 283
« In slice views, use Slice Scrolling to scroll through available
slices
Viewing Option Buttons
Button Explanation See
ﬁ ' Options: Access advanced viewing options Page 275
1:. Pan and Recenter: Recenter and display vertical and horizontal Page 284
" planes that can be used to adjust the reconstruction planes 9
Recenter View: Reset the position of the 3D scene in the view if it
. Page 284
was changed by panning.
m View Types: Select the type of view to be displayed (e.g., planes, 3D Page 77

or objects)
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Button Explanation See

View Orientation: Change the view orientation Page 76

Composing Options: Verify two image slices from different image

d &

sets that have been fused Page 79
Zoom Buttons
Button Explanation See
=Y
= Zoom In/Out: Increase or decrease image magnification Page 285
20
<= |

CE
Full Screen: Enlarge the current view to full screen Page 75

Windowing Buttons

Button Explanation See
'jé- ;/r\rl]larllgleoswmg. Adjust the gray level distribution in the displayed Page 286

_ Advanced Windowing: Provides advanced options for adjust-
[- '! I ing the gray value, Hounsfield or SUV distribution for the select- | Page 287
ed image

Measurement and Labeling Buttons

Button Explanation See

HU Measure Hounsfield Units: Measure the Hounsfield units of up to

Tb' S . ; ; . Page 291
three points in an image slice (available for CT image sets)
S
| Measure Values: Measure the value (e.g., gray or SUV) of up to

‘.i;a three points in an image slice (available for SPECT or PET image Page 291
= J sets)

d Measure Distances: Measure the distance between up to three point Page 293
li-ll pairs in an image slice 9
oL I MeaSI_Jre Angles: Measure the angle between three points in an im- Page 293
A age slice
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Button Explanation See
E Add/Remove Points: Add and remove points in an image set Page 294
Additional Buttons
Button Explanation See
‘LQJ Screenshot: Take screenshots of the displayed views and dialogs Page 296
— Save Treatment Plan: Save changes to the current treatment plan Page 297
2 Print: Print the finalized treatment plan Page 241
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4.2.8

Mouse/Keyboard Shortcuts

General Shortcuts

Shortcut

Action

Mouse wheel

You can also use the up/down arrows on your
keyboard to scroll forward/backward by one
slice.

Scroll slice by slice through images

Mouse wheel + SHIFT

You can also use the Pg Up /Pg Dn keys on
your keyboard to scroll forward/backward by
three slices.

Scroll in increments of three or seven slices
(depending whether you are in 4 Views or 8
Views tab) through images

Right mouse button

In the 3D view, adjust the 3D object up, down,
left, right

CTRL + left mouse button

Like the Pan and Recenter function (see
page 284)

CTRL + mouse wheel

Zoom in and out on images (see page 285)

Double-click on a point listed in the functions
area

If you double-click on a trajectory in the list, the
view is centered to the target point of that trajec-
tory.

Recenter the view to a particular point, e.g., a
registration point

Double-click on an object/region of interest list-
ed in the functions area

Recenter the view to the center of the object/
region of interest

Double-click on a labeled point in the Plan Con-
tent tab (see page 88)

When you open e.g., the Overview tab, the
views are centered to the selected point.

Recenter the view to a labeled point (see
page 73)

Double-click on an image set in the Plan Con-
tent tab (see page 88)

When you open e.g., the Overview tab, the se-
lected image set is shown in the views

Select an image set to display in the views

Print Screen key

Create screenshot of current screen

CTRL+S Save plan

CTRL+2Z Undo

CTRL+Y Redo

CTRL+0 Reset view (zoom and zoom center)

CTRL + P Like the Print button in the toolbar (seepage

241)

Shortcuts in Planning Tasks

70

Planning Task Shortcut

Action

area to be erased

Click the right mouse button on the

Erase area created with theBrush
(see page 168)

Object Creation Double-click in view

(Band Thresholding di
page 177)

alog, see Focus ROI (region of interest)
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Planning Task

Shortcut

Action

Image Fusion

Click left mouse button and move
mouse left/right to switch between
blue/amber images

Switch between amber and blue
images

Registration Points
Planning

ALT and click left mouse button

Release ALT key and click left
mouse button to adjust the position
of the point.

Add new registration point

All planning tasks
where Add/Remove
Points is available
(see page 294)

ALT and click left mouse button

Release ALT key and click left
mouse button to adjust the position
of the point.

Add new labeled point
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5 CONFIGURING VIEWS

5.1  Configuring Individual Views

View Buttons

General Information

During planning, you can use the buttons available in the image views to configure various view
options. This allows you to modify an individual view in a view tab.

How to Access View Buttons

Step

NOTE: View buttons are deactivated by default.

.,. Click the arrow button in the upper left corner of the view.

#1 (MR; Axial)
Axial View

Figure 28

Button Availability

The available buttons vary depending on the view and the selected view tab.

View Types (page 77)

View Orientation (page 76)
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Composing Options (page 79)

Full Screen (page 75)

Browse Slice (page 283)

Recenter View: Resets the position of the 3D scene in the view if it was changed by
panning.

Advanced Windowing (page 287)

Slice and Image Set Selection (page 274)

HEGER R
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51.1 Full Screen

General Information

The Full Screen button is available in every view, and allows you to display the view as a full
screen.

How to Activate Full Screen

Figure 29

Steps

1. Click Full Screen in any view to display the view as a full screen @.

2. Click Full Screen again to return the screen to the previous display @.
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5.1.2 View Orientation

General Information

In certain views, the View Orientation button allows you to change the view orientation.

How to Select the View Orientation

Frontal

Coronal Lateral left
Sagittal Lateral right

Original Caudal
Cranial ‘

Figure 30

Steps

Click View Orientation to display the orientation options.
« Slice view options ®

1. « 3D view options @

NOTE: Additional slice view options are available if you have created high reso-
lution objects in Object Planning (see page 180).

Select the orientation.
The view is updated accordingly.
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5.1.3 View Types

General Information

In 3D views, the View Type button allows you to select the type of 3D view to be displayed
(planes, 3D, objects).

Depending on the system configuration, different options for visualization are available (see page

93).

How to Define the View Type

4. Planes

*h Objects

“ Cerebrum

! Cerebrum + Skin Overlay

'?: Skin
d Maximum Intensity (MIP)

Vessels

Figure 31

Steps

1. m Click View Type to display the view type options (see page 78).

Select the view type.
The view is updated accordingly.

NOTE: You can select the planes to be displayed (axial, coronal, sagittal) and whether to
display 3D objects in the Viewing Options tab via the Options button (see page 275).
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View Type Options

78

Options

Clicking Planes displays segmented objects @, and plane
reconstructions @

NOTE: The position of the planes change according to any
adjustments made in the 2D view.

Clicking 3D displays a three-dimensional view of the entire
scan area including all planned objects

Clicking Objects displays a three-dimensional view of all
planned objects

NOTE: For more advanced 3D viewing options see page 93.
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5.1.4 Composing Options

General Information
The Composing Options button allows you to verify two image slices from different data sets that
have been fused.

NOTE: This button is available only in the upper left view and lower views of the Multiple Sets tab
(where corresponding image slices from different data sets are displayed).

How to Select Composing Options

Figure 32

Steps

1. E Click Composing Options to display the available options.

Select the composing option.
2. The view is updated accordingly.
NOTE: Composing options are described from page 79.

The Spy Glass Option

Click Spyglass to compare a defined area of the reference (slice from upper right view) to the
slice in the current image view.

Figure 33

Options

Position the frame @ over the relevant area and verify the reference and current image slices by
comparing the area inside of and at the frame edges.
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Options

To resize the frame, use the mouse pointer to click-drag the edge of the frame.

The Amber/Blue Option

Click Amber/Blue to compare details in the entire reference image slice (slice from the upper right
view) to the slice in the current image view. The reference image slice (amber) and image slice in
the view where you made the selection (blue) are shown overlaid.

<@ & NN =l &
&

Axial Custom View

Figure 34

Options

Place your mouse pointer over the image and drag the mouse to the right to display more infor-
mation on the reference image slice.

Drag the mouse to the left to display more information for the current image slice.

The Overlay Option

80

Click Overlay to overlay two different image sets on top of each other. You can overlay different
image modalities to see functional data displayed with anatomical data (e.g., T1 images and
PET). When you select this option, the image slice in the view where you made the selection is
overlaid onto the reference image slice (slice from the upper right view).

Figure 35
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Options

mation on the image slice in the current view.

Place your mouse pointer over the image and drag the mouse to the right to display more infor-

Drag the mouse to the left to display more information for the reference image slice.

NOTE: The reference image slice is always shown with the same intensity, while the image slice

in the selected view fades from left (invisible) to right (full intensity).

Deactivating Composing Options

Clicking Off deactivates the Composing Options.
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5.2 Image View Tabs

Overview Tab

Screen Layout

The Overview tab displays an overview of the selected image set.

Figure 36

No. |Explanation

Sagittal view of the selected slice

3D view based on the selected treatment plan

Axial view of the selected slice

® e e|o

Coronal view of the selected slice

How to Position the 3D Shape

You can rotate or adjust the three-dimensional model in the 3D view in order to see it from
different perspectives. The options depend on the position of the mouse pointer in the view.
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Figure 37

Mouse Pointer Position

Rotation Option

Center of the view

Use the hand with a curved arrow to rotate the three-dimen-
sional model in any direction

Left, right, top or bottom of the
view

The arrow indicates the direction in which you can move the
three-dimensional model

Corners of the view

The angled arrow indicates the direction you can tilt the mod-
el (left or right)

NOTE: You can adjust the orientation and the type of 3D image to be displayed using the View

Options and View Types buttons.

Showing a Bone Surface

If you enable the Bone in 3D check box in the functions area (or select view type Bone/Vessels
for an advanced 3D view), bone surface based on the CT images is displayed in the 3D view ®.

When disabled, a standard 3D model (with soft tissue) is displayed @.
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5.2.1 Slice View Tabs

Screen Layout

#5 (MR T4; Sagittal)
Sagittal Custom View

—— N

Overview l 1 Views 1 Xray Images I Other Images i Multiple Sets j Plan Content -

Figure 39

Slice view tabs display consecutive slices in the axial, coronal or sagittal views from the selected
image set. The example below shows the 4 Views tab.
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Viewing 8 and 9 Consecutive Slices

MR T4; Sagittal)
ittal ¢

[ ot | e | ovem | ke |t | e [

Figure 40

The 8 Views and 9 Views tabs are available in some planning tasks. Here, you can view objects
you have created in eight or nine consecutive image slices. In the 8 Views tab, you can also
display a 3D view of the object by clicking directly in the lower left view. The shape can be rotated
freely around every axis (see page 82).
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5.2.2 X-ray Images Tab

Screen Layout

If the patient data you have loaded includes X-ray image data, this is displayed in a separate X-
ray Images tab.

=]l
¥
&
Y
34|
L
*)
g
4
il
-

Figure 41

No. |Explanation

@® | The first line indicates the image type and the number identifying the image (e.g., #1).

@ | The second line indicates the number of the current image in the image set

NOTE: Standard X-ray and DSA X-ray images are supported.
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5.2.3 Multiple Sets Tab

General Information

The Multiple Sets tab displays multiple image sets that have been fused, allowing you to view
planned content in different image sets simultaneously.

NOTE: In the View and Adjustment planning task, you can also view multiple image sets, even if
they have not been fused. In other planning tasks, e.g., Object Creation, the image sets must
first be fused before you can view multiple sets.

Screen Layout

#2 (MR ADC; Oblique)
Axial Custom View

Figure 42

No.

Explanation

Displays the slice from the current image set

This is the reference image slice for the slices displayed in the other image views. The
other views display slices from image sets fused to the first set

Displays overlays of the reference image set @ or of other available image sets that can
be selected using Slice and Image Set Selection (see page 274)

If you adjust the position of the image slice in any of the views using e.g., the Pan and
Recenter function, the slices in the other views adjust accordingly
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53 Plan Content Tab

Overview

Screen Layout

The Plan Content tab displays a data tree showing image sets and planned content (e.g., 3D
objects, labeled points, trajectories, etc.) that are included in your treatment plan.

To expand a section of the data tree in order to view the patient data it contains, click the

corresponding ‘+' icon.

®

& 1 et samom

2 mowe se1a

[P
LR
(A a et
=
‘. ) #5407 FA; hoisl Oiue
G) [ U5 Fiber Bundies

U oy roerien

& o> objects

Hll > coom e on

[OU(7 Treatment Plan: Defauit Plan Rame

Default Plan Hame.

[©)

=

4 Views

Overview ]

l Sl ] el l il —

Figure 43
No. |Explanation
Displays folders (in a directory structure) that contain all planned content included in the
o treatment plan (see page 91).
Folders (also displayed) that contain all image sets included in the treatment plan (see
page 89).
® The Properties section displays information on the image set or planned content that is
selected in @.
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53.1 Image Sets

How to View and Select Image Sets

In the Plan Content tab, you can review the properties of image sets and select an image set to

be displayed in any planning task.

Steps

1. 23]
sets.

Click the icon next to the Image sets folder to display the available image

Click the required image set to select it.

The following information is displayed in the Proper-
ties section:

* An image set preview that you can scroll through
to view image slices

« Information on the selected image set e.g., other
images sets that it is fused to, image set modality,
submodality, etc.

« Signal-to-noise Ratio: A well-known parameter
for image quality. You can use the displayed value
as criteria for selecting image sets that are suita-
ble, e.g., for object segmentation. The higher the
number, the better the image quality.

Image Set Submodality

In the Plan Content tab, you can define the submodality of the scan image. The navigation
software will configure three-dimensional views according to the image modality.

The following submodalities are available:
« CT: Angio

* MR: Angio, T1, T2, T1 contrast, Functional, FA (DTI Fractional Anisotropy), ADC (DTl Apparent
Diffusion Coefficient), BOLD (Blood Oxygen Level Dependent MR)

¢ Nuclear Medicine: PET, SPECT

The volume of objects presented at the right side of the Plan Content tab depends on the
used algorithm and can differ from the expected value.

How to Define the Submodality

Properties

Hame:
Modality:
Submodality:

Humber of slices:

Scan date:
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90

Steps
Click the properties icon next to the desired image set to open the Properties
1- LEL] .
dialog.
2. Select the image set submodality from the drop down list in the Submodality field.

3.

Click OK to apply your settings and close the dialog.
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5.3.2 Planned Content

How to View Planned Content Properties

In the Plan Content tab, you can review the properties of all planned content contained in the
plan (e.g., objects, registration points, etc.).

Steps

1. [ Click the icon next to a planned content folder e.g., Objects.

Click the required item in the list to select it.

Depending on your selection, various informa-
tion is displayed in the Properties section,
e.g.

* A 3D preview of the item

Hame: Tumor * The image set in which the object is created
Image Set: new (MR T1; Axial)

Volume: 41,336 em®

Minimum Value: 9

Maximum Value: 794

Average Value: 393

Standard Deviation: 0.000

Copy to Clipboard

In some planning tasks, a Copy to Clipboard button is shown in the Plan Content tab beneath
the properties information. This function allows details on an object or ROI volume to be copied to
the Windows clipboard, e.g., for transfer to an external file.

How to Adjust the Visibility of Planned Content

The eye symbol next to each list entry in the data tree indicates whether the planned content is
visible in the image views.

Options

An open eye icon means the planned content is visible. Click the eye symbol to hide
the content

A closed eye icon means the planned content is hidden. Click the eye symbol to show
S the planned content

If the data tree contains activated and deactivated items, a half-closed eye icon is

shown at the top of the data tree

How to Adjust the Color and Properties of Planned Content

You can view and modify the properties of planned content at in the Plan Content tab.

Options

Clicking a color icon next to a list entry opens the Select color dialog in which you can
select a color for the planned content (see page 63).
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92

Options

Clicking the properties icon next to a list entry opens the Properties dialog in which
you can modify the name of the planned content (see page 63).
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6 ADVANCED 3D FEATURES

6.1 Introduction

Overview

General Information

The Advanced 3D features provide a functional extension to the Standard 3D as described on
page 77. You can now choose various new 3D view types (e.g., Cerebrum, Maximum Intensity
Projection, and Digital Radiography) offered in the 3D view type menu. When changing the
threshold, the change can be immediately viewed in 3D.

NOTE: The availability of the Advanced 3D function depends on the license activated. On the
iPlan NET server, this functionality is only available when running an “Advanced 3D Session.” The
Standard 3D function is available even if Advanced 3D function is not licenced or available.
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6.2 Advanced 3D Viewing

View Types

General Information

Select the View Types menu within the 3D View. For more viewing options see page
77.

About View Types

Advanced 3D viewing offers additional 3D view types depending on the modality of the currently
selected data set. The 3D view types can be chosen from a drop down menu within the 3D
viewing window. The name for each view type is located next to the icon. You can easily switch
between each of these viewing options.

® @
e (w *

4 Planes 4. Planes
@ objects & objects

. Cerebrum . Cerebrum

‘! Cerebrum + Bone Overlay O Cerebrum + Skin Overlay

g Bone/Vessels ?1 Skin

| . { . .
%\ Bone/Nessels + Skin Overlay a Maximum Intensity (MIP)

%'3 Skin 7+ Vessels

@ Maximum Intensity (MIP)

-i»q‘ Digital Radiography (DRR)

Figure 45

No. |View Type Options

@ |CTimage sets

® |MR image sets
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Advanced 3D View Type Options

Icon

View Type

Explanation

Planes

« Displays plane reconstructions using the axial, coronal, and sagit-
tal views from an image set.

« Planes can be switched on and off in the Viewing Options dialog
on (see page 276).

* Accessible with CT, MR, PET, and other modality image sets.

* Bone and Skin thresholding is available for this view type.

« Clipping Range and Cubic Cut are not available with this view
type.

NOTE: The positioning of the planes change according to any ad-

justments made in the 2D view (e.g., view center of the axial, coro-
nal, and sagittal views).

Object

« Displays a three-dimensional view of all planned objects.

* When Cerebrum was segmented (structure type “Cerebrum”) it
will be displayed like any other object in this view type. Transpar-
ency can be controlled via slider in the Properties dialog.

« Accessible with CT, MR, PET, and other modality image sets.
« Thresholding is not available with this view type.

« Clipping Range and Cubic Cut are not available with this view
type.

Cerebrum

« Displays an advanced 3D visualization of the cerebrum within the
3D view. This is available when the Cerebrum object has been
created (e.g., using the autosegmentation feature when availa-
ble).

* Accessible with CT, MR, PET, and other modality image sets. The
selected image set must contain or be fused to a set containing a
segmented cerebrum, otherwise the view type will not be offered
for the selected image set.

* Thresholding is not available with this view type.
* Cubic Cut and Clipping Range are available for this view type.

» For more information on the creation of the Advanced 3D Cere-
brum Object refer to auto-segmentation when available:

- Create a New Object by selecting Cerebrum as a Structure
Type within the Single Object/Multiple Objects tab.

- No color selection options as well as transparency settings are
available for the advanced Cerebrum. The selected color of the
cerebrum will only be displayed if the view type Objects is
used.

* You may want to view the created cerebrum as a standard object
using view type Objects (switch the Advanced 3D Cerebrum ob-
ject off) if the Cerebrum is not detailed or insufficient due to:

- Display artifacts (e.g., 3D rendering artifacts such as brown
spots)

- Data constraints (e.g., low resolution or contrast)
- Segmentation inaccuracies.
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Advanced 3D Viewing

Icon View Type Explanation
* Displays the special cerebrum with a silhouette bone structured
view surrounding it.
« Accessible with a CT image set.
Cerebrum +

Bone Overlay

* Thresholding is not available with this view type.
* Cubic Cut and Clipping Range are available for this view type.

NOTE: Silhouetted bone overlay remains intact when Clipping
Range and Cubic Cut are applied.

Advanced 3D View Types Options Continued

96

Icon View Type Explanation
« Displays the special cerebrum with a silhouette skin structured
view surrounding it.
* Accessible with a MR image set.
Cerebrum + » Thresholding is not available with this view type.
Skin Overlay | | Cubic Cut and Clipping Range are available for this view type.
NOTE: Silhouetted Skin overlay remains intact when Clipping
Range and Cubic Cut are applied.
« Allows the viewing of vessels and bone structure in 3D.
« Accessible with a CT image set.
* Bone thresholding as well as Vessels Highlighting are available
! Bone/ Ves- for this view type.
sels » Cubic Cut and Clipping Range are available for this view type.
NOTE: Vessel structures may appear insufficiently when not using
CT Angio or CT Contrast data. If so, turn the Vessel Highlighting
threshold to 0% so vessels are not highlighted
* Provides a silhouette of bone and skin within the 3D view.
1 ' Bone/ Ves- « Accessible with a CT image set.
oy |sels + Skin « Bone and Skin thresholding as well as Vessels Highlighting are
Overlay available with this view type.
* Clipping Range or Cubic Cut are available for this view type.
« Displays 3D constructed image of the skin surface.
SKin « Accessible with CT, MR, and other modality image sets.
« Skin thresholding is available for this view type.
* Clipping Range and Cubic Cut are available for this view type.
« Allows viewing of digitally reconstructed radiography views ar-
ranged in 3D.
Digital Radio- | * Accessible with a CT image set.

graphy (DRR)

« Thresholding is not available with this view type.

» The Clipping Range is available, but the Cubic Cut function is
not available for this view type.

Vessels

* Displays only the vessels within the 3D view.

« Accessible with a MR image set.

« Vessels Highlighting is available with this view type.

« Clipping Range and Cubic Cut are available for this view type.

NOTE: Vessel structures may appear insufficiently if not using MR
Angio or MR Contrast data. If so, other types (e.g., planes) should
be preferred.
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ADVANCED 3D FEATURES

Icon View Type

Explanation

(. Maximum In-
TN tensity Pro-
jection (MIP)

« Allows volume visualization for 3D data which projects the voxels
with the maximum intensity along the viewing direction in the visu-
alization plane.

« Available with CT, MR, PET, and other modality image sets.

 Thresholding is not available with this view type.

« Clipping Range is available, but the Cubic Cut function is not
available for this view type.

NOTE: The bone must be cut away to view the vessels in CT im-

ages. This can be done within Options > 3D Clipping and selecting

the Clipping option and then adjusting the bounding box located

within the view.

Additional Warning for Advanced 3D View Types

Depending on image resolution, contrast and individual patient anatomy, critical

A anatomical conditions may not appear or appear masked in the 3D renderings. 3D rendered
structures must always be verified in 2D reconstructions or original slices, see page 98

for further information.
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Advanced 3D Viewing

6.2.1 Parallel 2D/3D Viewing

General Information

The 2D View Center Position is displayed as a 2D blue/yellow cross hair @ in 2D
reconstructions or slices while in parallel displays a small blue 3D cross @ (with three axes) within
the 3D view (e.g., when the icon button Pan/Recenter is activated or while pressing Ctrl key to
activate similar functions). For more view centering options (see page 284).

How to Access Center of 2D Views

©

o (W Sagitan
sagatst custom view | | 7T

o

Pl Ex 0@ le

I~

I |E

Overview 1 4 Views l Other Images l Multiple Sets. l Plan Content

Figure 46
The small blue 3D cross hair @ can be accessed in the following ways:

Options

Select the Pan/Recenter icon.

Press and hold down the Ctrl key on the keyboard.

NOTE: The small blue 3D cross hair @ only remains visible while the Ctrl button is pressed.
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ADVANCED 3D FEATURES

6.3 Advanced 3D Thresholding

Overview

General Information

In Advanced 3D Thresholding the threshold is defined interactively by using adjustable sliders
located within the 3D rendered view. For more information on 3D Thresholding (see page 99).

How to Use 3D Thresholding

Within this view, thresholding for Bone and Skin can be selected in addition to Vessels
Highlighting.

0 View
BaneMessels + Skin Overlay

Skin: 500 HU

Figure 47
Steps
S Click Windowing to activate the threshold slider in the 3D viewing window.
1. )4-\_ NOTE: Not all threshold options are available for all view types (see page

94).

Position mouse pointer on the preferred slider within the 3D view:
« The Skin thresholding changes the displayed surface of the skin (e.g., in the view type
Skin).
2.« The Bone thresholding changes the displayed surface of the bone and vessels (e.g., in
the view type Bone/Vessels).

« Vessels Highlighting increases/decreases percent of red coloring (e.g., in view type
Bone/Vessels).

Hold the left mouse button while moving the slider left to decrease or right to increase the
3. threshold/highlighting.

NOTE: To turn off Vessels Highlighting (red coloring), set the threshold to 0%.

The structure based analysis and vessel highlighting may provide incorrect results if there
is insufficient or inaccurate vessel highlighting. Vessel highlighting displayed in 3D must
be verified in 2D views (axial, coronal, and sagittal reconstructions).

Functions of 3D Thresholding

Thresholding Options

Skin Adjust Skin threshold to the preferred level skin showing.
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Advanced 3D Thresholding

Thresholding Options

Adjust Bone threshold to the preferred level of bone and vessel sur-
face.

NOTE: Adjusting the Bone/Vessels also adjusts the amount of vessel
Bone surface to be seen.

Select Vessels Highlighting and adjust highlighting of the vessels in
red with the slider.

Adjust Vessels Highlighting to the preferred level of vessel is show-

Vessels Highlighting ing

NOTE: There is no threshold adjustment for the cerebrum in the Cerebrum, Cerebrum + Bone
Overlay, and Cerebrum + Skin Overlay view types.
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6.4  Advanced 3D Clipping

Overview

General Information

Standard 3D allows you to clip bone or skin as shown in the view type 3D, whereas Advanced
3D allows you to clip cerebrum as shown in the view type Cerebrum, Cerebrum + Skin Overlay,
and Cerebrum + Bone Overlay. For more information (see page 94).

For Standard 3D and Advanced 3D, cubic cut and clipping range must be defined in the Viewing
Options dialog (see page 275). Unless you are in view type Cerebrum, no other created object
is clipped or cut.

NOTE: For Cerebrum view types, the planes resulting from clipping will show reconstructions
from the image set in which the cerebrum was originally generated instead of the currently
selected image set.

3D View
Cerebrum + Bone Overlay

Figure 48
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LOCALIZATION

7 LOCALIZATION

7.1 Introduction

Overview

General Information

A

With the Localization planning task, you can assign the localizer to the selected image set and
perform stereotactic localization. Stereotactic localization provides a headring-specific coordinate
system in which it is possible to calculate the arc settings for a planned trajectory.

Stereotactic localization should be performed prior to planning trajectories or objects in
the image set as well as prior to performing image fusion. Otherwise all previously
performed image fusions are deleted. Other previously planned trajectories and objects
will not be deleted, but may be changed. This occurs because the localization changes the
volume data set, i.e. the slices are reoriented.

Hardware

A

Carefully check the accuracy of your localization hardware on a regular basis.

Localization is only possible in combination with fully functional hardware. If the localizer
hardware is defective or damaged, or if the rod geometry is incorrect (see page 121), this
can either cause localization to fail, or lead to incorrect results.

Supported Images

Imaging modalities that cause image distortions (such as MR EPI data sets) or improper rod
marker representation (due to poor contrast) cannot be properly localized.

NOTE: Information on verifying image data is provided on page 56.
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Introduction

7.1.1 Guideline for Performing Localization

General Workflow

Workflow

1. Select an image set (see page 106).

Select a localizer and headring combination and localize the image set using Assign Lo-

2. .
calizer....

Verify each slice in the main view (by selecting individual slices in the catalog view). Use
3. the color-coding of the slices as a guideline for verification (see page 108).

Following verification, proceed to the next planning task.

If slices could not be successfully localized (see page 110):

Workflow

To ignore slices that are located beyond the localizer rod geometry (and could therefore
1. not be localized), select the relevant slices and click Ignore.

This will localize slices based on their relative position to the nearest localized slice.

2. To repeat the localization process, click Localize.

If there are still unlocalized slices remaining (see page 111):

Workflow

Use Add New to manually add rod markers in slices where not all rod markers could be
detected.

2. To repeat the localization process, click Localize.

If required, use Position to reposition rod markers that have been detected with low pre-
3. cision or in the incorrect position.

The rod marker with the poorest localization result is displayed in yellow.

4. To repeat the localization process, click Localize.

If slices cannot be localized manually due to e.g., insufficient rod marker definition (see page
110):

Workflow

1. Use Ignore to ignore intermediate slices (unless contraindicated, see page 110).

2. To repeat the localization process, click Localize.

Failed Localization

If no slices could be localized:

Steps

1. Check the assigned localizer.

If the wrong localizer has been selected, assign the correct localizer and repeat localiza-

2. tion.

3. Proceed according to the steps described on page 104.

If the correct localizer was assigned and still no slices can be localized, check the windowing
settings and perform a manual localization of two slices.

104 Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0



LOCALIZATION

Steps

1 I \ Click the Advanced Windowing button to open the Windowing dialog (see
’ page 287).

Adjust the left and right threshold values so that all rods are clearly visible, with few arti-
facts.
2.

NOTE: The left and right threshold values should be equal.

3. Click OK to confirm your settings and close the dialog.

4, Click Localize.

If the correct localizer was assigned and still no slices can be localized, perform a manual
localization of two slices.

Steps

1. Click OK to confirm your settings and close the dialog.

2. Click Localize.

If no slices could be localized, select one slice at the top of the localizer and localize it
3. manually by positioning marker rods. Do the same for another slice at the bottom of the
localizer.

4, Click Localize.

NOTE: If slices still cannot be localized, contact Brainlab support.
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Localizing the Image Set

7.2  Localizing the Image Set

Selecting the Image Set and Assigning a Localizer

General Information

The first step in performing localization is localizer assignment. This provides a frame of reference
for the slice set. Available localizers are listed on page 113.

How to Localize the Image Set

Steps
—J #1(CT; Axial)
#2 (MR; C | .
1 ¥ w1 o Select the image set from the Image Sets box
) in the functions area.

2. Click Assign Localizer....

Localizer

Please select the localizer:

No Localizer

EETRA Select a localizer and headring combination
Radionics MRIA-2.LF, axial from the Localizer dialog, making sure to select
3 . Eaﬂ!onn:s FICLEJ, axial ) !J

the same combination that was used during
Leksell MR Coord. Ind. (all localizer plates) mounted

on Leksell G-Frame Headring, axial scan. scanning.

4. Click OK to localize the first image set.

You must select the correct localizer/headring combination for localization. If an incorrect
combination is selected (e.g. correct localizer but incorrect headring), all slices will be
successfully localized, however, the subsequent coordinate system will be incorrect.

Third-Party Export

To facilitate subsequent export, the option No Localizer should be selected. This removes
modifications to the original slice distance and slice orientation that occur as a result of
localization.
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LOCALIZATION

7.2.1 Localization Result

Localization Status Report

The software localizes the available slices and displays a status report of the localization.

49 slices can be localized.

1 slices cannot be localized,

Please place the rod markers at the correct
positions.

Figure 49
Step
Click OK to open the main screen.
Main Screen After Localization
@

E T

i

& Ll

A

iPlan Stereotaxy 3.0

Figure 50
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Localizing the Image Set

Screen Explanation

No. |View Explanation

Depending on the localization result, the color of the slices varies:
* Green: Slice successfully localized

* Yellow: Slice has been localized, but precision is low due to one or more
@ |Catalog misplaced rod markers, poor image quality or an inaccurate localizer ge-
ometry

* Red: Slice could not be localized. Several reasons are possible, e.g., de-
tection of too few rods.

Shows the slice currently selected in the catalog view. The assigned local-
izer and headring are indicated (upper right corner) and whether the image
slice could be localized (lower left corner).

® |Main Rod marker colors:

* Green: Localized rod markers

* Yellow: Rod markers with poorest localization result

* Blue: Indicates that some, but not all rod markers could be localized

® Z:Jen;:tlons Use the functions to modify the localization as needed.

Shows a magnified view of the area indicated by the blue
contoured rectangle in the main view. Use this view to bet-
ter examine the position of a particular rod marker.

@ | Magnified ._i . To magnify another area, click the Move Magnifier button
and drag the rectangle to the required location.

NOTE: The magnified view is moved automatically when

adding or positioning rod markers.

3D view of all detected rod markers in slice

® |3D Use this view to verify the localizer rod geometry and identify slices with
misplaced rod markers. Rod markers should reconstruct in a straight line.

Verifying Localization

Carefully visually verify the contents of each view, in order to ensure that localization has been
successful.

Verify that every slice has been localized correctly, e.g., using the 3D view. Even if the

A software indicates that a slice has been localized successfully (displayed in green in the
catalog view) the slice must be checked. For example, the arrangement of the rods may be
correct, but due to artefacts, the rod geometry as a whole may be displaced.

Rod Marker Positions

If a gantry tilt is used for CT scans, or if a scan is oblique (MR), the image slices must still
intersect the rods of the localizer at a perpendicular angle. Refer to the scanning instructions for
acceptable gantry tilt or oblique angles.

How to Modify the Orientation

The 3D orientation of the displayed localizer geometry is indicated by the patient icon at the
bottom left of the views. If necessary, you can modify the orientation.
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LOCALIZATION

Steps

1. Position the mouse pointer on the patient icon.

Hold down the left mouse button and move the mouse pointer until the required orienta-
tion has been achieved.

NOTE: The correct placement of rod markers depends on the selected stereotactic localizer.

Next Steps

Options

If the image set was successfully localized, continue to subsequent planning steps by clicking
Go to... or Next in the Navigator area.

If not all slices were successfully localized, use the localization functions (see page 110) to
manually correct the localization.

NOTE: You can also proceed according to the localization workflow provided on page 104.
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7.3

Ignoring Slices

Localization Functions

When to Ignore Slices

A

The Ignore function allows you to localize slices with insufficient rod marker definition. This
includes slices for which it is not even possible to manually position rod markers (see page 111).
When you ignore such slices, the slices are localized based on their relative position to the
nearest localized slice.

The Ignore function does not delete slices from the localization.

NOTE: The Ignore function is contraindicated if you are using scans during which the patient
moved around, resulting in the patient anatomy being scanned at irregular slice positions. The
software is not able to recognize such irregularities.

Ignored slices of a data set may lead to an inaccurate localization as a result of not using
all available rod marker information for localization. The user must make sure to localize as
many slices as possible so that the localization precision of each slice is as high as
possible. Only ignore slices that cannot be localized manually.

How to Ignore Single Slices

Steps

1. Select the slice in the catalog overview.

Click Ignore.

2. The localization result is updated and the slice color in the catalog overview changes from
red/yellow to gray.

How to Ignore Multiple Consecutive (Intermediate) Slices

Steps
1 Press SHIFT on the keyboard and select the first slice to be ignored.
" Keeping SHIFT pressed, select another slice to be ignored.
Click Ignore. The selected slices and all those in between are ignored from the localiza-
tion.
2.

The localization result is updated and the slice color in the catalog overview changes from
red/yellow to gray.

Localizer Hardware

110

A

Localization is only possible in combination with reliable hardware. If the localizer
hardware is defective due to, for example, bubbles in the rods, localization will not be
possible.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0




LOCALIZATION

7.3.1 Adding and Positioning Rod Markers

When to Add or Position Rod Markers

You can manually add rod markers to the slice if the software is not able to localize a slice
because an insufficient number of rod markers have been detected, due to e.g., bubbles in the
rods, unfavorable scan parameters, or T1/T2 weighting.

You can reposition rod markers in the selected image slice if a slice cannot be localized due to
marker rods that were incorrectly or inaccurately positioned.

How to Add Markers

Steps

1. Select the desired slice in the catalog overview and click Add New.

2. Click on the slice to insert the rod marker.

3. Click in the magnified view to finely adjust the marker position as needed.

4.  Continue in this way until the required amount of rod markers have been added.

NOTE: The Add New function is deactivated when a sufficient number of markers has been
added.

How to Position Rod Markers

Steps

1. Click Position.

Hold down the left mouse button and drag the selected rod marker to the required posi-

2. tion.

How to Repeat Image Slice Localization

Step

After you have manually modified rod markers, click Localize.

NOTE: The software displays a message at the bottom of the functions area informing you
whether localization is necessary.
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STEREOTACTIC LOCALIZERS

8 STEREOTACTIC
LOCALIZERS

8.1 Rod Marker Geometries

Overview

General Information

Depending on the type of stereotactic localizer that you select (see page 106) and the scan
modality and orientation, the number of rod markers and their geometry may vary.

The tables in this section provide information on the rod marker geometry for your localizer.
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Rod Marker Geometries

8.1.1 Brainlab Localizer

Brainlab CT/X-Ray Localizer

Scan Modality/Orientation Rod Marker Geometry

CT/axial L

®—@

Head to Feet T R
®
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STEREOTACTIC LOCALIZERS

8.1.2 Leksell Localizers

Leksell MR/CT Coordinate Indicators

Scan Modality/Orientation

Rod Marker Geometry

®
MR/coronal L gy
®
F
H
e®—@
® ®
MR/sagittal A Left to Right l P
®
F
A
@ —® ®
® ®
MR/axial (including backplate) L Head to Feet R
® ®
® .—PO ®
A
@—@®
® ®
MR/axial (without backplate) L Head to Feet R
® ®
P
A
e—® ®
® ®
CT/axial B Head to Feet R
® ®
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Rod Marker Geometries

8.1.3 Radionics Localizers

Radionics BRW-LR

Scan Modality/Orientation

Rod Marker Geometry

NN

CT/axial L ® JHeadto Feet ® g
® —8®®
P
Radionics UCLF/Luminant
Scan Modality/Orientation Rod Marker Geometry
A
@ —®
® ®
CT and MR/axial L Head to Feet R
® ®
—a

MR/coronal

@ ®

Posterior to
Anterior

®

MR/sagittal
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Radionics MRIA-2-LF

Scan Modality/Orientation

Rod Marker Geometry

® @
MR/axial I Head to Feet R

® ®

Posterior

MR/coronal L jorciniey R

® ®e

F
® @ ®

MR/sagittal AT Left to Right P
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Rod Marker Geometries

8.1.4 Fischer Localizers

Fischer Rev. A

Scan Modality/Orientation

Rod Marker Geometry

CT/axial (upmount)

A
®

!
|

L® Head to Feet @R

i
5

®
P

CT/axial (downmount)

A
®®—

s

L® Head to Feet

-
?

Fischer Rev. O

Scan Modality/Orientation

Rod Marker Geometry

CT/axial (downmount)

A
®

!
¢

L® Head to Feet @R

]
i

Fischer Rev. U

Scan Modality/Orientation

Rod Marker Geometry

CT and MR/axial (including
frontplate)

L® Head to Feet

®&—
B—@-ee
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Scan Modality/Orientation Rod Marker Geometry

Head to Feet

CT and MR/axial (without
L®
frontplate) 4

®&—@-ee
2

119

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0



Rod Marker Geometries

120 Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0



SUPPORTED ARC SYSTEMS

9 SUPPORTED ARC
SYSTEMS

9.1 Brainlab Stereotactic System

Arc System Settings

General Information

The range of scales S1, S2, S3, S5, and S6 supported by iPlan is limited according to the

mechanical restrictions of the arc system.

The surgeon must ensure the mechanical stability of the fixation mechanisms.
We recommend using the scales only in the ranges indicated in the table. Should you need a

larger range, contact Brainlab support.

Recommended Ranges

Scale Location Range
. . 65P...90A [mm] for lat. left mount
S1 Millimetrical ruler,_ 90P...65A [mm] for lat. right mount
mounted to headring

90R...65L [mm] for frontal mount
5R...90L [mm] for lat. left mount

S2 Millimetrical tube 90L...5R [mm] for lat. right mount
5P...90A [mm] for frontal mount

S3 Vertical Z-bar 0...85 mm

S5 Arc angle 22°...120°

S6 Ring angle 0°...360°

NOTE: The usable range of scales may be limited either by the patient’'s head or by other arc

system components, such as carbon fiber posts.
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Brainlab Stereotactic System

Mounting Options

Option Illustration

Lateral left

Frontal

Lateral right

NOTE: Further information on adjusting the Brainlab Stereotactic Arc is provided in the
Stereotactic Arc Clinical User Guide.

Since the Brainlab localizer is a multi-purpose tool that is also used in combination with

A other applications, e.g., for radiosurgery, the arc range and localizer range differ. Therefore,
targets planned in a localizable area might not be accessible with the Brainlab Stereotactic
Arc. Please verify that the target is located within the arc range. The localizer must be
mounted so that the target is accessible, i.e. approximately 0...80 mm above the localizer
baseplate.
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SUPPORTED ARC SYSTEMS

9.2 Elekta Leksell Micro-Stereotactic Systems

Overview

General Information

iPlan supports:
¢ The Leksell Standard Stereotactic Arc
« The Leksell Multi Purpose Stereotactic Arc, mounted on the Leksell G-Frame Headring.

NOTE: The Leksell Multi Purpose Stereotactic Arc is activated by default. If you prefer to use the
Leksell Standard Stereotactic Arc, please contact Brainlab support.

Leksell G-Frame Headring

The G-Frame Headring must be oriented on the patient’s head with the removable front piece
(anterior part of the frame) pointing towards the anterior portion of the patient’s head.

Other orientations are not supported by iPlan.
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Elekta Leksell Micro-Stereotactic Systems

9.2.1 Leksell Standard Stereotactic Arc

General Information

The Standard Stereotactic Arc must always be mounted with the arc’s engraved X-scale pointing
towards the right side of the frame, thus to the right side of the patient’s head. This mounting
position is illustrated in the table.

The only mounting position of the Standard Stereotactic Arc supported by iPlan is the lateral right
position. Other mounting options are not supported.

Although reverse mounting of the arc (engraved X-scale pointing to the left side of the frame so
that the arc’s X-scale matches with the frame’s X-scale) is mechanically possible and
advantageous in certain cases, iPlan does not support this option.

Please consult the arc manufacturer’s manual for further information.

Leksell Standard Mounting

Option Illustration

X/Y-Scale
Lateral right

(X/Y-scale see arrow)
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SUPPORTED ARC SYSTEMS

9.2.2

Leksell Multi Purpose Stereotactic Arc

Recommended Ranges

Scale Range

X 40...160 mm
Y 25..175 mm
Z 65...160 mm
Arc angle 0°...167°
Ring angle 0°...360°

About the Mounting Positions

The mounting position of the Leksell Multi Purpose Stereotactic Arc is the side of the arc where

the X- and Y-scale can be read.

In the lateral right position for example (see table), the scales point to the right side of the frame

and the patient’'s head respectively.

Position

Comment

Sagittal anterior

Sagittal posterior

The arc’s Y-scale matches with the frame’s Y-scale.

Therefore, the Y-value must be read for sagittal anterior and
sagittal posterior mountings.

Lateral left

Lateral right

The arc’s X-scale matches with the frame’s X-scale.

Therefore, the X-value must be read for lateral left and lateral
right mountings.

Leksell Multi-Purpose Mounting Options

Option

lllustration

Lateral left
(X/Y-scale, see arrow)

Lateral right
(X/Y-scale, see arrow)

XN-Scale
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Elekta Leksell Micro-Stereotactic Systems

Option Illustration

Sagittal anterior
(X/Y-scale, see arrow)

X/Y-Scale

Y

Sagittal posterior
(X/Y-scale, see arrow)

Radionics CRW ASL Arc System
Arc System Settings

Recommended Arc Ranges

Scale Range

A-P -100...100 mm

Lateral -100...100 mm

Vertical -67...65 mm

Arc angle 60°...0°...60°

Ring angle -30°...90°...-30°
Mounting Options

Option Illustration

Probe carrier anterior or pos-
terior (trunion rings are in the
left-to-right position)
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SUPPORTED ARC SYSTEMS

Option

lllustration

Probe carrier lateral left or lat-
eral right (trunion rings are in
the front-to-back position)
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Fischer Leibinger Arc System

9.3 Fischer Leibinger Arc System

Arc System Ranges

General Information

iPlan allows for mechanical restrictions and ensures the overall stability of the Fischer Leibinger
ZD Arc System by limiting the adjustable range of scales.

The supported range of settings is therefore restricted compared to the arc system. iPlan supports
the ranges indicated in the table.

Should you need a wider range, contact Brainlab.

Recommended Ranges

128

Scale Location Range

Al Right-angled drum axle 0 mm...65 mm
A2 Right-angled drum axle 20 mm...0 mm
Bl Fixation rail 0 mm...75 mm
B2 Fixation rail 75 mm...0 mm
C Right-angled drum 0 mm... 105 mm
D1 Drum axle 0°... 360°

E Arc 20°... 110°
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SUPPORTED ARC SYSTEMS

9.3.1 Arc System Settings: Upmount Orientation

Arc Setting Module Scale

The following table shows the relation between the stereotactic coordinate axes and the arc
setting modules (scales) for the upmount orientation:

Position of the ZD
Arc on the Headr-

Stereotactic Coordinate Ax-
es

Corresponding Scale of the ZD Set-
ting Module

ing
XX B2 (B1
0°, anterior (-X) (B1)
YY) Al (A2)
i X (X) Al (A2)

90°, lateral right
YY) B1 (B2)
i XX B1 (B2)

180°, posterior
YY) A2 (A1)
270°, lateral left | ) A2 (AL)
YY) B2 (B1)

Mounting Options

The following table shows the options for the upmount orientation:

Option

lllustration

270°, lateral left

90°, lateral right

0°, anterior
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Fischer Leibinger Arc System
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Option

lllustration

180°, posterior
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SUPPORTED ARC SYSTEMS

9.3.2 Arc System Settings: Downmount Orientation

Arc Setting Module Scale

The following table shows the relation between the stereotactic coordinate axes and the arc

setting modules (scales) for the downmount orientation:

Position of the ZD
Arc on the Headr-

Stereotactic Coordinate Ax-
es

Corresponding Scale of the ZD Set-
ting Module

ing
+X (-
0°, anterior (-X) B1 (B2)
YY) Al (A2)
i XX Al (A2)
90°, lateral right
YY) B2 (B1)
i X(X) B2 (B1)
180°, posterior
YY) A2 (A1)
270°, lateral left | < (%) A2 (AL)
Y B1 (B2)

Mounting Options

The following table shows the options for the downmount orientation:

Option

lllustration

270°, lateral left

90°, lateral right

0°, anterior
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Option

lllustration

180°, posterior
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10 AC/PC LOCALIZATION

10.1 Introduction

Overview

General Information
In AC/PC Localization, you can define the AC/PC system, which is determined by:

« The mid-sagittal plane
« The positions at which the anterior commissure (AC) and the posterior commissure (PC)
intersect the mid-sagittal plane

When is AC/PC Localization Required?

AC/PC localization is required for:
« Patient orientation, which will be used for the alignment of the reconstructed views (e.g., axial,
coronal and sagittal) in all upcoming planning tasks
« Trajectory planning based on definable AC/PC coordinates
¢ Matching of Schaltenbrand-Wahren atlas images to patient images
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Introduction

10.1.1 AC/PC Localization Functions

Main Screen

2
=
=
s E3
L
|
B
R
i
=
P
Figure 51
Available Functions
Function Explanation See
tSe?rt1 ACIPC Sys- Define and adjust the AC/PC reference system in an image set | Page 135
Discard AC/PC Remove an AC/PC reference system that you defined Page 136
System
Find AC Find the AC point by centering it in the view
Find PC Find the PC point by centering it in the view

Page 136
Points visible Show/hide AC and PC points in the image views

Planes visible | Show/hide the AC/PC system planes in the image views
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AC/PC LOCALIZATION

10.2 Performing AC/PC Localization

Defining the AC/PC System

How to Define the AC/PC System

Steps

Click the Slice and Image Set Selection button and select the image set in
which to place the AC/PC system.
2 NOTE: An AC/PC system can only be defined in one image set. If you have al-
1. é ready performed AC/PC localization, and then select another unfused image set
in which to perform localization, the software asks if you would like to discard
the previous AC/PC localization.

Click Set AC/PC system in the functions area.

The default AC/PC system is now displayed in the image views (see page 135) and can
2 be modified as needed (page 136).

NOTE: If you previously modified the AC/PC system, the modified system is shown, rath-
er than the default.

Displayed AC/PC System

sercenanots

—O®

Information
AC/PC Distance: 27.568 mm

M T

Figure 52
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Performing AC/PC Localization

No. |Explanation

® |AC and PC points

@ |AC/PC system planes (indicated by green lines)

® | Distance between AC and PC points

How to Modify the AC/PC System

Once you have defined the AC/PC system, you can adjust the AC/PC points and planes in the

image views in order to reposition the AC/PC system as needed.

Steps

Ensure that the Set AC/PC system button is enabled (shown in yellow).

1. NOTE: If you disable the Set AC/PC system button, the AC/PC system is still shown in
the image views, however, you cannot reposition it.

Place the mouse pointer onto the AC/PC system in any of the image views.

Based on the placement of the mouse pointer, the section of the AC/PC system that can
be adjusted is shown yellow. The mouse pointer also indicates the adjustment that is
available (rotation or translation).

Click the mouse pointer and drag the AC/PC system in order to reposition it.

Various adjustments are possible. For example, you can adjust planes either by rotating
them (mouse symbol shown as curved arrows), or dragging the plane up, down, left or
3. right (mouse symbol shown as a straight arrow).

When you adjust the reference system:
« The image views reorient according to the adjusted AC/PC system position

« The AC/PC distance in the functions area is updated

Viewing Options

Options

To recenter the view to the AC point, click Find AC.

To recenter the view to the PC point, click Find PC.

To show/hide the AC and PC points in the image views, enable/disable the Points visible check
box.

To show/hide the AC/PC system planes in the image views, enable/disable the Planes visible
check box.

NOTE: This option is available only if the Set AC/PC system button is disabled. If the set AC/PC
system is activated, the planes are always shown.

How to Discard the AC/PC System

136

Step

Click Discard AC/PC system.
The image views are reset to the original scan orientation.
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11 PLANNING REGISTRATION
POINTS

11.1 Introduction

Overview

General Information

In the Registration Points planning task, you can plan registration points in order to later perform
marker-based image fusion and subsequent patient registration using Brainlab cranial/ENT
navigation software.

You can manually add points to selected image sets or perform automatic marker detection in
order to detect registration markers already present in the scanned images.

Registration Points Types

You can plan the following types of registration points:

« Landmarks: Anatomical or artificial (e.g., splints, nasion, implanted screws, etc.)
« Donut Markers: Donut shaped markers visible in the image set

« Sphere Markers: Sphere shaped markers visible in the image set

Placing Registration Markers

To optimize registration of markers/landmarks during navigation, ensure that markers are placed
on the patient according to the guidelines below:

« Do not place markers very close to each other, rather distribute them over the head

* Do not place markers symmetrically (e.g., do not place them in a line, or a symmetrical shape)

» Avoid areas with loose skin (to prevent skin shift)
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Introduction

11.1.1 Registration Points Functions

Main Screen

e
E

S

IiE

Oveeview l A¥iews l Flan Cantant £ BRAINLAB
iPlan Stereotaxy 3.0

Figure 53

Functions Overview

Function Explanation See

Select the registration point type that you would like to plan:

Page 139
» Landmark: Define manually

» Donut Marker: The software uses a semi-automatic detection

Marker Type method to detect donut shaped markers if present in the image | Page 140
set
» Sphere Marker: The software automatically detects sphere
: - . Page 144
shaped markers if present in the image set
Auto-Detect Automatically detect sphere markers Page 144
Parameters. . Define the parameters for automatic marker detection (only avail- Page 142

able for sphere markers)

Lists registration points that you have added to the image set.
List box From here you can modify the visibility, color, and properties of Page 148
the registration points.

New Point... Manually add registration points to the image set Page 139
Remove Remove registration points from the image set Page 146
Position Adjust position of registration points in the image set Page 146
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PLANNING REGISTRATION POINTS

11.2 Planning Points

Adding Landmarks Manually

General Information

This section describes how to manually add new registration points to the current image slice. You
can use this function to define artificial or anatomical landmarks on the patient.

How to Add Landmarks

Steps

1. Inthe Marker Type drop-down list, select Landmark.

2. Click New Point... to open the Properties dialog (see page 63).
In the Name field, enter a name for the point.

3. NOTE: If you do not name the point, it is added to the list as Landmark and numbered
sequentially.

4. Click on the Select Color tab and select a color for the new point.

5. Click OK to confirm your settings and to add the point to the list in the functions area.

6. Position the point by clicking directly in the desired area on the image in 2D or 3D views.

A Make sure to verify planned landmarks in the 2D views.

Displayed Landmarks

The landmark selected from the list is shown circled in the image views.

b il b

Rl E

£ BRAINLAB

iPlan Stereotaxy 3.0

Figure 54
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Planning Points

11.2.1 Defining Donut Markers

General Information

This section describes how to detect donut markers that were attached to the patient before
scanning and are therefore visible in the image set.

Donut markers are multi-modality fiducial markers for image guided surgery e.g., those
manufactured by “IZI Medical Products”, or other markers with the same shape and dimensions.

A semi-automatic detection feature is available so that when you click near the center of the
marker, the software places the point directly in the center.

How to Add Donut Markers

Steps

1. Inthe Marker Type drop-down list, select Donut Marker.

2. Click New Point... to open the Properties dialog (see page 63).

In the Name field, enter a name for the point.

3. NOTE: If you do not name the point, it is added to the list as Donut Marker and num-
bered sequentially.

4. Click on the Select Color tab and select a color for the new point.

5. Click OK to confirm your settings and to add the point to the list in the functions area.

Click on the donut marker in the 2D or 3D view. The point automatically jumps to the cen-
ter of the donut marker.

A Make sure to verify planned donut markers in the 2D views.
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Displayed Donut Markers

The donut marker selected from the list is shown circled in the image views.

£
=

SR E

R E

Overviow l A¥iews l Plan Contont £ BRAINLAB
iPlan Stereotaxy 3.0

Figure 55

Centered Donut Markers

Use the axial, coronal and sagittal views to ensure that the point is placed in the center of the
donut marker.

@ @)

Figure 56

No. |Explanation

@ | Example of a point centered in donut marker in a 2D view

@ |lllustrated example of a point centered in donut marker

NOTE: You can manually position donut markers (see page 146) if you would like to fine-tune the
position.
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Planning Points

11.2.2 Defining Detection Parameters for Sphere Markers

General Information

If you are going to perform automatic marker detection (see page 144) for sphere markers, the
Parameters function allows you to customize the threshold and accuracy values required for the
detection.
This function is useful, e.g, for preventing bone structures with the same density as the sphere
markers from being detected and displayed as registration points in the image set.

NOTE: The Parameters button is enabled only if you have selected Sphere Marker from the
drop-down list in the functions area.

About the Parameters

Parameter Explanation

Determines how clearly the software can distinguish sphere markers on
scan images from normal cell or bone tissue. When a suitable threshold is
set, markers are detected as white spheres.
CT markers
* Density information is expressed in international Hounsfield units
» The recommended range is 1200-1800

Threshold MR markers
* Density information is expressed in gray level values
» The recommended range depends on the image set and the scanner

manufacturer

NOTE: These settings should only be adjusted if no sphere markers can
be detected.
Defines how far the shape of a sphere marker can deviate from the default
value and still be detected.

Tolerance * A lower tolerance detects objects with a spherical shape

« A higher tolerance detects objects with increasingly elliptical shapes
NOTE: By default, a medium tolerance setting is defined in the software.

142
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How to Define Parameters

Parameters

#1 (MR; Sagittal)
Sagittal Custom View

L)
Y

#1 (MF; Sagittal)
Axisl Custom View You can modify the marker detection parameters to
improve the automatic marker detection,

& Initialize with estimated threshold

Threshold 202 5] Gray Value (0 .. 55535)
Tolerance |

Low <.> High

Figure 57

Steps

Click Parameters... in the functions area to open the Parameters dialog.

As required, adjust the threshold values and use the Tolerance slider bar to adjust the
tolerance.

NOTE: If you define a threshold value, it will be valid only for the current session. If you
would like the defined value to be valid for all iPlan sessions, deactivate the Initialize

with estimated threshold checkbox. If the Initialize with estimated threshold check-
box remains activated, the software calculates the value automatically the next time you

start the software.

Click OK to apply the values to all image sets in the plan.
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Planning Points

11.2.3 Automatically Detecting Sphere Markers

General Information

This section describes how to automatically detect sphere markers that were attached to the
patient before scanning, and are therefore already present in the image set.

Detecting Markers

Steps

1. Inthe Marker Type drop-down list, select Sphere Marker.

2. Ifrequired, adjust detection parameters (see page 142).

To automatically detect and display sphere markers, click Auto-Detect.

3. All detected sphere markers are displayed in the image views and added to the list in the
functions area as Sphere Marker.

A Make sure to verify automatically detected markers in the 2D views.

If Sphere Markers are not Detected

If sphere markers are not automatically detected, this may indicate that:
« Sphere markers were not attached to the patient before scanning
« Detection parameters need to be adjusted

NOTE: Other structures may be detected as sphere markers. Therefore, once automatic detection
is complete, review the markers and remove any that were incorrectly detected.
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Displayed Sphere Markers
The sphere marker selected from the list is shown circled in the image views.

e N

b s b

™

e l 4 Views l Pl Comnt £ BRAINLAB
iPlan Stereotaxy 3.0

Figure 58

Centered Sphere Markers
You can use the axial, coronal and sagittal views to visually inspect the detected sphere markers.

Figure 59

No. |Explanation

@ | Example of a point centered in sphere marker in a 2D view

®@ | lllustrated example of a point centered in sphere marker

NOTE: You can manually position sphere markers (see page 139) if, for example, they cannot be
automatically detected, or are incorrectly positioned.
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11.2.4 Additional Functions

How to Place Registration Points in Other Image Sets

If you would like to perform a marker-based image fusion (see page 160), you must select
another image set and place registration points as previously described.

Steps

Click the Slice and Image Set Selection button and select the desired image
set in the Set Selection dialog.

1. =:4’, NOTE: Make sure to select a slice which exhibits a similar amount of detail to
the first set so that you can easily place the second row of registration points
onto similar anatomical structures.

2. Click OK to confirm your selection and close the dialog.

Add registration points to the image slice (see page 139 for landmarks, page 140 for do-

nut markers, and page 142 for sphere markers).

How to Remove Points

Steps

1. Select the named point from the list.

2. Click Remove.

How to Position Points

Steps

1. Click Position.

« Select the relevant point in the image with your mouse pointer and drag the point to the
2. required position, or

« Click on the required location in the image view.

How to Find Points

146

Step

j Select the point in the list, and click the magnifying glass icon (to right of the Position
Q| button).

The point is now shown in the center of the view.
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12 IMAGE FUSION

12.1 Introduction

Overview

General Information

Image Fusion allows you to fuse together two or more image sets with the same or different
modalities (CT, MR, PET, SPECT).

Once two image sets are fused, all planned content (for example, objects and trajectories) defined
in one image set is visible in the other image set.

Types of Image Fusion

Fusion Type

Explanation

Automatic

Fuses images together based on structures common to both image
sets using a mutual information algorithm

Frame of Reference

Image sets that have been acquired during the same image acquisi-
tion session are automatically fused based on the DICOM tag
“Frame of Reference”

Manual

Allows you to manually align two image sets together using the
mouse pointer

Registration Point

Fuses images based on registration marker pairs defined in the im-
ages

Volumetric Information

Fuses image sets based on identical image set volume parameters
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1211

Image Fusion Functions

Main Screen

# BRAINLAB
iPlan Stereotaxy 3.0

Figure 60

Functions Overview

148

Function Explanation See

List box Lists the image pairs available for fusion Page 149

New Pair... Define new or modify existing image fusion pairs Page 149

Reset Re.sg?s an image fu5|_on so that image set positions are reset Page 155
to initial positions defined by scanner

Slider bar Adjust blue/amber color overlay of the image pair Page 151

Coarse Perform manual fusion using large adjustments Page 158

Fine Perform manual fusion using small adjustments Page 159

Auto Fusion Start automatic fusion Page 155

. Select the region of interest to be used by the algorithm in or-

Modify ROL... der to achieve the best automatic image fusion result Page 153

Show Eusion RO Dllsplay.a frame in the image views that shows the defined re- Page 154
gion of interest

Fuse Points Activate image fusion based on registration points Page 160

Alternatives Display alternative results if you performed registration points Page 160

fusion
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12.2 Selecting Images for Fusion

Fusion Pairs

General Information

When you enter the Image Fusion planning task, the image pairs available for fusion are shown
in the list view in the functions area.

« If the check box to the left of an image pair is ticked in blue, this indicates that the images are
already fused.

« If the check box to the left of an image pair is ticked gray, this indicates that an image fusion
has been performed based on “Frame of Reference” or “Volumetric Information” and therefore
needs to be:

- Verified by visual inspection, and
- Confirmed by clicking on the checkmark

NOTE: If you would like more information on the technical background of default fusion pairs,
contact Brainlab support.

How to Change Fusion Pairs

You can change the fusion pairs that are selected by default.

New Fusion Pair

Firstimage Set Second Image Set

#2 (MR; Axial)
Axial View

A
.—;.!]
=Y

3 #£2 (MR; Axial)

= #1 (MR; Axial)

3 #00k axa

o) #7 (MR; Axial) ) #7 (MR; Axial)

=) #5 (MR B0; Axial) 2 #5 (MR BO; Axial)

=) =4 (0T ADC; Axial) _; #4 (OT ADC; Axial)
=) #8(0T FA; Axial) 4 #6 (0T FA; Axial)

Figure 61

1. Click New Pair... in the functions area to open the New Fusion Pair dialog.

2. Under First Image Set, select the alignment set to be used as a basis for image fusion.

Under Second Image Set, select the image set to be adjusted to match the alignment set
during image fusion.

4. Click OK to confirm the selected image sets.
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Selecting Images for Fusion

Availability Fusion Pairs
If the combination of image sets is not possible, or if the selected image sets have already been

fused, the OK button is deactivated.
In this case, you can select another image pair for fusion or use the Reset function to reset a

fusion for an existing pair.
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12.3 Optimizing the Image Display

Adjusting the Image Contrast

General Information

To help distinguish between the image sets:
« The first image set is displayed in blue
« The second image is displayed in amber

For better comparison, you can adjust the brightness of the selected image sets using the slider
bar in the functions area.

Adjusting Brightness

#1 (MR T1; Axial) #2 (MR; Axial)

' J

I Edges Edges Q
Figure 62

Options

« To reduce the brightness for the second image set (amber), drag the slider bar to the left.
« To reduce the brightness of the first image set (blue), drag the slider bar to the right.

To show only the outline contours of a particular image set, enable the appropriate Edges check
box.

Example Fusion View

Figure 63

No. |Explanation

@® | Standard amber/blue display

©@ | Display with Edges check box for amber enabled
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Optimizing the Image Display

12.3.1 Adjusting Image Windowing

General Information

You can define advanced windowing settings individually for each image set (amber and blue).
Adjusting these settings allow you to distinguish more easily between the image sets.

How to Adjust Windowing

Windowing Blue Windowing Amber

#8 (MR BO; Axial) #8 (MR BO; Axial)
Original 1835 Original 1835

o)
2
o
ﬂ
=Y

o

Predefined Windowing Settings
Radiology Defined

S — Level 1403 e |——
2305 &

—_—
Fight [2605 width |2805

Figure 64

1 e Click the Advanced Windowing function in the toolbar to open the Window-
’ ing Blue and Windowing Amber tabs.

2. Adjust the windowing settings as described on page 287.

3. Click OK to apply your settings to the selected images.
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12.4 Performing Image Fusion

Defining the Fusion Area

General Information
When you enter the Image Fusion planning task, the fusion region that is set by default may be
suitable in many cases.
However, before you perform an automatic fusion (see page 155), you should examine the region
of interest in the image which is used for the fusion, and if needed, modify it using the Modify
ROI... function. You should define a region of interest that is large enough to include all relevant
structures for the treatment while leaving structures that are not relevant outside of the frame.
The software then uses the defined area as the reference for the fusion in order to achieve the
best accuracy for the target area.

The fused area inside the frame will be more accurate. However, the area outside the frame
will be fused less accurately.

How to Modify the Fusion Region of Interest

Modify ROI

#1 (MR T4; Axial) #4 (MR T4; Axial)

Coronal View Sagittal View

A\

A
Y
[

# (MRTH; Axial)
Al e Please use the ROI box 10 define the area of
interest for the image fusion. Be aware that

7 .
V4 { ) \\\
F. b fusions on small regions can produce
4 ~ pr deviations within the fusion due to insufficient
R information.
i

Please avoid regions with low image
intensities, distortions or artefacts.

Figure 65

Steps

1. Click Modify ROL... in the functions area to open the Modify ROI dialog.

EI Click the Adjust Fusion Region button in the toolbar and place your mouse
on the frame @ in the image view.

3. Adjust the frame so that it surrounds the area to be used as the fusion reference.

4. Click OK to confirm the fusion area.
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Performing Image Fusion

Displaying the Region of Interest

You can display the defined region of interest in the image views.

Figure 66

Step

Enable the Show Fusion ROI check box in the functions area. A frame surrounding the defined
region of interest @ is displayed in each image view.

NOTE: The region of interest can only be modified using the Modify ROI... function.
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12.4.1 Automatic Fusion

General Information

When you activate automatic fusion, the software fuses the selected image sets together based
on anatomical structures common to both image sets.

The software shifts and rotates the image set until it best fits to the alignment image set (First
Image Set that you selected in the Fusion Creation dialog). The similarity measure is based on
mutual information and is unaffected by brightness variations in the image slices. Automatic image
fusion is suitable for most arbitrary image modality combinations.

How to Achieve Optimal Results

The best fusion results are achieved by:
» Fusing together images with different modalities
¢ Fusing data sets with different contrast, such as MR T1 and T2 weighted images

How to Activate the Fusion

Steps

Before starting an automatic fusion, define the region where you need the highest fusion

L accuracy using the Modify ROI... function.

Click Auto Fusion to activate automatic image fusion.
The software now conducts the image fusion.

How to Reset a Fusion

Step

If you have fused images, and would like to set the images back to the initial scanner coordinate
system, click Reset.

Redoing an Automatic Fusion

A

If the results of a performed automatic fusion are unsatisfactory, you should return to the
Modify ROI... function and make sure to adjust the fusion area to include all relevant
structures for the treatment.

NOTE: Automatic fusion results can also be improved by first manually fusing images using
coarse adjustments.
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12.4.2

Frame of Reference Fusion

General Information

If image pairs are acquired during the same session, during data transfer, the software recognizes
that these image sets share the same coordinate system generated by the scanner, based on the
DICOM tag “Frame of Reference” (FoR).

Once iPlan has loaded such data, the image set is temporarily fused.

Recognizing Frame of Reference Image Pairs

:
Fusion — —

v #3 (MR; Axial)  -#2 (MR; Axial)
v #5 (MR BO; Axial)-£4 (OT ADC; A...
' #5 (MR BO0; Axial)-#6 (OT FA; Axial)
(D——V #3(MR; Axial)  -#1 (MR; Axial)
W #3 (MR; Axial) -#7 (MR; Axial)

Figure 67

Image pairs that have been fused by frame of reference are shown in the list view of the functions
area with the check box ticked in gray ®.

This indicates that the images are aligned but the accuracy has not been confirmed. To use these
image sets, you must confirm the fusion.

How to Confirm a Frame of Reference Fusion

156

A

Steps

1 Verify the accuracy of the fusion using the spyglass in the upper left image view (see
" page 161).

If the accuracy is sufficient, click on the gray check mark to verify the fusion.
The check mark is displayed in blue indicating that the fusion has been confirmed.

Before leaving the Image Fusion planning task, make sure to verify the frame of reference
fusion. Otherwise the image pairs will not be shown fused in subsequent planning steps.
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12.4.3 Fusion by Volumetric Information

General Information

If image pairs have identical volume parameters (scan date, pixel size, matrix size, slice number,
slice position, etc.), the image fusion assumes that these image sets were acquired during the
same session and thus share the same coordinate system.

This type of image fusion is necessary for post-processed images where one image set does not

contain anatomical landmarks, but has the same size and position as the other image set, and the
DICOM “Frame of Reference” tag information is missing.

Once iPlan has loaded such data, the image sets are temporarily fused. The fusion must then be
confirmed.

Recognizing Identical Volume Parameters

In order to recognize the image pairs as having identical volume parameters, the following
settings are verified by iPlan and must be identical in each image set:

e Scan date

* Number of slices
« Matrix size

« Pixel size

¢ Orientation

« Slice distance

NOTE: Volumetric image fusion is only relevant if one data set contains no visible anatomical
structures and must therefore be fused with other data. In usual cases where both image series
have enough anatomical landmarks there are no such restrictions regarding the scan date,
number of slices, matrix and pixel size, orientation and slice distance.

Recognizing and Confirming Volumetric Fusion Pairs

Handling volumetric fusion pairs is the same as described for frame of reference fusion pairs. For
information on recognizing and confirming these fusion pairs, see page 156.

Before leaving the Image Fusion planning task, make sure to verify the volumetric fusion.
Otherwise the image pairs will not be shown fused in subsequent planning steps.
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12.4.4 Manual Fusion

General Information

The manual fusion functions (Coarse and Fine) allow you to perform an image fusion by aligning
one image set to the other using the mouse pointer.

How to Fuse Images by Coarse Adjustments

O]

Figure 68

Steps

1. Inthe Manual Fusion section of the functions area, click Coarse.

To match the images, position the amber image over the blue image as follows:

« To move the image up, down, left or right, place the mouse pointer in the center of the
image view and drag with the hand symbol @ until the amber image is appropriately
positioned.

« To rotate the image, place the mouse pointer at the edge of the image view and drag
with the arrow hand symbol @ until the amber image is appropriately positioned.
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How to Fuse Images by Fine Adjustments

Figure 69

1. Inthe Manual Fusion section of the Functions area, click Fine.

Place the mouse pointer at the border of the image until the mouse pointer is displayed as
an arrow.

To match the images, position the amber image over the blue image as follows:

« To move the image up, down, left or right, place the mouse pointer at the edge of the
image view (top, bottom, left or right) and click with the arrow symbol @ until the amber
image is appropriately positioned.

« To rotate the image, place the mouse pointer at the corner-edge of the image view and
click with the curved arrow symbol @ until the amber image is appropriately positioned.
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12.4.5 Registration Points Fusion

General Information

If registration points are defined (see page 137), you can conduct an image fusion based on these
registration points. The registration points can be anatomical landmarks or MR or CT fiducials.

Before You Begin

To use this function, you must first set at least four corresponding marker pairs in each image set
to be fused (see page 137).

How to Activate Registration Points Fusion

Step

Click Fuse Points.
The software conducts an image fusion based on the registration points.

Alternative Registration Point Fusion

During registration points fusion, the software calculates all possible registration point fusions and
automatically displays the best result.

You can display the alternative fusion results that were calculated by clicking Alternatives.

Verifying the Fusion

Before leaving the Image Fusion planning task, make sure to verify the registration points
fusion, and correct manually if necessary

160 Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0



IMAGE FUSION

12.5 Fusion Accuracy

Verifying Fusion

General Information

Once you have fused image sets, you can use the spyglass view to visually verify the accuracy of
the image fusion. This allows you to, e.g., view the shape or size of a tumor in two image sets at
the same time.

Once image fusion has been completed, you should verify the results of the fusion to
ensure the images have been correctly correlated.

Spyglass View

®

Figure 70

No. |Explanation

The spyglass superimposes the second (amber) image set in a frame over the first (blue)
image set

®@ | The alignment set is shown inside the frame

How to Verify Fusion

Steps

1. Place your mouse on the spyglass frame and position it over the area to be verified.

Verify the fusion by dragging the spyglass area over important anatomical landmarks and
comparing the two image sets at the edges of the frame.

Verification Using Composing Options

You can also use the Composing Options button in the image views to verify the fusion. See
page 79 for details.
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Correcting a Fusion

If the results of an Automatic Fusion or Registration Points Fusion are unsatisfactory, you can
correct the fusion manually by:
1. Adjusting the image set using the Coarse and Fine functions

2. Adjusting the fusion region (Modify ROI...)

In order to store the fusion region, you must save the plan before exiting Image Fusion.
This information is not automatically saved when you switch tasks.

Changing an Image Fusion

Changes to an existing image fusion may lead to changes in the treatment plan. Make sure to
review the treatment plan before accepting a new fusion.
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13 OBJECT CREATION

13.1 Introduction

Overview

General Information
In the Object Creation planning task, you can outline structures of interest in the image set.

This task allows you to clearly mark the position of a tumor, for example, or outline other
anatomical structures for better orientation in the image set.

General Object Creation Workflow

Workflow
1. Add an object to the list in the functions area (see page 165).

Select an object from the list, and create the object (outline the structure) in the image

set. The following methods are available for creating objects:

« Manual segmentation using the Brush function (see page 168)

« Semi-automatic segmentation using the SmartBrush (see page 171) or SeedBrush

2. (see page 172)

« Auto Segmentation based on anatomical structures included in an atlas contained in
iPlan (cortex, ventricles, thalamus, etc.) (see page 174)

« Auto Segmentation using band thresholding to define structures unique to the pa-
tient's anatomy (see page 177)

3. Ifrequired, prepare the created objects for export (see page 196).

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0 163



Introduction

13.1.1

Object Creation Functions

Main Screen

l.‘j
Ly
&
=
‘El
£l

BE

A BRAINLAB
{pian Stereotaxy 3.0

Figure 71

Functions Overview

164

Function Explanation See
. Lists objects that you have added. From here you can modify

List box the visibility, color and properties of the objects. Page 192
New Object... Create an object in the image set Page 165
Remove Delete an object from the image set Page 195

Depending on the selected data set and the object to be seg-

mented, this function allows you to either:
Auto Segmenta- » Segment objects within a defined region using threshold
. g Page 174
tion... settings or,

« Activate an automatic segmentation based on the anatomi-

cal atlas

Brush Size Adjust the brush size for the Brush function Page 168
Contours Show object as contour only Page 194
Brush Manually create objects with a brush Page 168
Eraser Delete areas of outlined objects Page 195
SmartBrush Create objects based on regions of similar gray value Page 171
SmartShaper Manually morph a selected object Page 184
Auto Fill The object is automatically filled in with color Page 194
Interpolation The object shape will be interpolated between outlined slices | Page 168
Seedbrush. .. Cree_lte objects bas_ed on regions of S|m|lar gray value by in- Page 172

cluding and excluding particular areas in the image
Advanced Manipu- | Create new objects which are morphed from objects that you Page 185

lation...

have already created

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0




OBJECT CREATION

13.2 Adding Objects

Adding Single Objects

General Information

Before you can create an object, you must add an object to the list in the functions area. When
adding a single object, you can select a structure that is included in an atlas data set contained in
iPlan (see page 174), or select a standard anatomical structure.

Single Object Tab

Single Object Multiple Objects

‘Object HName Slice Distance

I ‘ image slice distance

Object aligned to
~ Patient Orientation
‘@ Original Slice Orientation

Structure Type

Area Postrema

AVM

Bone

Brain

Brainstemn

Capsula Interna
Capsula Interna, Left
Capsula Interna, Right
Carotis Int. ROI, Left -
Carotis Int. ROI, Right ~_
Caudatus .
Caudatus, Left .
Caudatus, Right = ‘ '
Cerebrum " .
Cerebellum ‘. -"

Chiasm

Cochlea, Left Spucity T uim“
Cochlea, Right pacity

current  new

Figure 72

How to Add Single Objects

Steps

1. Click New Object... in the functions area.

« In the Single Object tab, enter a name for the object in the Name field, or
« Select an object from the Structure list. If the object you select from the list is included
in the atlas data set contained within the software, you will be able to perform an auto-
2. matic atlas-based segmentation.
NOTE: By entering the first few letters of a structure name, the structure list sorts with the
best matching entries at top. Use the down arrow on your keyboard to select the struc-
ture.

From the Slice Distance drop-down list, select the desired distance between image sli-
ces. You can use this to set the object resolution, e.g., so that the object will have a high-
er resolution than the original image set.

3. The slice distance that you select here will correspond to the image set in which you first
start to outline the object.

NOTE: Generally the default setting of image slice distance is sufficient (see page 180).
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166

Steps

Select the object alignment: Patient Orientation or Original Slice Orientation.
The object alignment that you select here will correspond to the image set in which you

4. first start to outline the object.
NOTE: Generally the default setting of Original Slice Orientation is sufficient unless you
would like to outline the object in a custom defined orientation.
5 Select a color for the object. Use the slider bar to adjust opacity of the object in the image
T views.
Click OK to confirm your settings and to add the new object to the list in the functions
6. area.

You can now create the object in the image views (see page 168).
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13.2.1 Adding Multiple Objects

General Information

In the Multiple Objects tab, you can select multiple objects, which are contained within a
treatment template. You can select, e.g., a cranial treatment template containing the most relevant
cranial structures.

If you subsequently perform automatic segmentation, iPlan segments the structures in the patient
data set based on the same structures contained in an atlas data set (see page 174).

How to Add Multiple Objects

Single Object Multiple Objects

Treatment Type Objects

Area Postrema

CMF Treatment AVM

Cranial Treatment
Bone
Brain
Brainstem
Capsula Interna
Capsula Interna, Left
Capsula Interna, Right
Carotis Interna, Left
Carotis Interna, Right
Caudatus
Caudatus, Left
Caudatus, Right
Cerebrum

Cerebellum
Chiasm

Cochlea, Left
Cochlea, Right
Corpus Callosum
Object aligned to Cranial Cavity

™ Patient Orientation bk

ﬁ Original Slice Orientation ™ select All

Figure 73

1. Click New Object... in the functions area.

2. Select the treatment template from the Treatment Type list.

In the Multiple Objects tab, select the objects from the Objects list, or click Select All to
include all objects.

Select the object alignment: Patient Orientation or Original Slice Orientation.

4. NOTE: Generally the default setting of Original Slice Orientation is sufficient unless you
would like to outline the object in a custom defined orientation.

Click OK to confirm your settings and to add the new objects to the list in the functions
5. area.

You can now create the objects in the image views (see from page 168).

NOTE: In the Multiple Objects tab, the slice distance is set in most cases to a default of the
image slice distance. Only fine structures, such as nerves, are assigned a smaller slice distance.
You can view the default slice distance value for individual structures in the Single Object tab
(see page 193).
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13.3 Creating Objects

Creating Objects Using the Brush

Understanding Object Interpolation

If the Interpolation check box in the functions area is activated, voxel information added to two
non-adjacent and visible slices using the Brush function is interpolated between the two slices.

MR #1 (Axial) A MR #1 (Axial) 2% MR 21 (Axial)
Slice 12 /19 i Slice 13 /19 =" Slice 14719

® ®
Figure 74
No. |[Component
@ | Interpolated information
@ |Start slice
® |End slice

Interpolation will occur only in the view in which you started to outline the object. If you switch e.g.,
from an axial to a sagittal view, interpolation will be deactivated.

NOTE:

Creating objects in reconstructed views (containing images that have been reconstructed

from original image slices) differs from creating objects in original slices. In reconstructed views,
interpolated images are used, which may not show all details as expected (e.g., borders may be
blurred).

NOTE:

Interpolation works best when overlap exists between the outlined slices (see page 168).

How to Create Objects

Steps

1.

Select an object from the list in the functions area.

2.

Click Brush.

Use the Brush Size slider bar to define the size of the brush.
NOTE: To see the approximate brush size, move the mouse into the planning area.

Use the mouse pointer to outline the object in the image slice.

168
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Steps

Click in another image slice, and outline the object in the second slice.

The software uses interpolation to show the objects in the other image slices in the view
tab, and to create a 3D object in 3D views.

Small and/or thin objects should be created with fine slice resolution (see page 180).

Object in the Image Views

The image below displays an object @ created using the Brush function.

Figure 75

A Verify in the Overview tab that the object generated by the Brush function is correct.

How to Use the Pipette

The pipette function allows you to create or fine-tune an object using a defined interval of gray
values.

Steps

1. Use the Brush Size slider bar to define the size of the brush.

Click the pipette icon @ to activate it, and then click directly in the

(P view.
2. Brush f The pixel values within the initial brush circle (as defined by the brush
_J size) are used to define an interval of valid pixel values used during
outlining.

Use the Brush to create the object.

3. Asyou drag the Brush, only those pixels with values within the defined interval will be out-
lined.
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Tips for Creating Thin Objects
It is recommended to create thin and/or small objects in the 4 Views or 8 Views tab, in which you
can outline the object in numerous consecutive slices, and review the 3D object in the Overview

tab.
You can then correct the object as needed in the Overview or 4 Views tabs.

NOTE: Generally, thin and/or small objects in the 3D view may not be accurately displayed.
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13.3.1 Creating Objects Using the SmartBrush

General Information

SmartBrush is an image segmentation tool that offers advanced outlining functions to help you
e.g., distinguish healthy tissue from tumors. When you select an area to outline, the software
automatically fills in regions of gray value similar to the selected area.

NOTE: As with the Brush function, SmartBrush uses automatic interpolation when creating
objects (see page 168).

How to Create Objects

Steps

1. Select an object from the list in the functions area.

2. Click SmartBrush.

Zoom to the region of interest in order to reduce the image information used for the algo-
rithm.

Use the Brush Size slider bar to define the size of the brush.
4. To see the approximate size of the brush, move the mouse into the planning area.
NOTE: SmartBrush will run more efficiently with a smaller brush size.

Click in the region to be outlined. The shape of the object is determined by the brush size
that you defined in the previous step.

Hold down the left mouse button and drag the mouse over the areas to be segmented.

6.  The region that is outlined is driven by thresholding in the image. The threshold interval
increases with the dragging distance.

If needed, correct the edges of the outline using the Brush (see page 168) and Eraser
(see page 195).

Click in another image slice, and use SmartBrush to segment the object in the second
slice.

The software uses interpolation to show the objects in the other image slices in the view
8. tab, and to create a 3D object in 3D views.

NOTE: Small and/or thin objects should be created with fine slice resolution (see page
180).

A Verify in the Overview tab that the object generated by the SmartBrush function is correct.
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13.3.2 Creating Objects Using the SeedBrush

General Information

SeedBrush is an image segmentation tool, which like the SmartBrush, segments areas of similar
gray value in a selected region. Once you have segmented a region using the SeedBrush, you
can then apply the segmentation to additional image slices.

NOTE: The segmentation area within the data set is limited to the area displayed in the individual

views (depending on the zoom factor) and the number of displayed image views (for example, in
the 4 Views or 8 Views tabs).

Before You Begin

Before segmenting using SeedBrush, it may be helpful to optimize the windowing if the gray level

of the area to be segmented is the same as that of the rest of the scan image, or if poor quality
scan images are used.

Steps

1 _j"_ Open the SeedBrush dialog (see below) and click the Windowing button in the
’ dialog.

Adjust image brightness and contrast so that the areas you wish to outline are clearly dis-
cernible (see page 172).

How to Activate Seedbrush

SeedBrush

Current Object:
new abject

Seed Area Definition ———————

Diameter 5.4 mm

™ Auto Fui ™ contours

Figure 76

Steps

1. Select an object from the list in the functions area.

2. Click SeedBrush... to open the SeedBrush dialog.
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How to Create Objects

Steps
"%
1. :"' | Click Zoom and zoom in on the area to be segmented.
2. :‘ Click Pan and Recenter to center the image.

Use the Brush Size slider bar to define the size of the brush.
To see the approximate size of the brush, move the mouse into the planning area.

To mark areas to be included in the segmentation, click Include and:

« Hold the left mouse button down and move the mouse pointer across the section of the
image you would like to include, or

« Click the image at the point.

To mark sections which should not be outlined, click Exclude and:

« Hold the left mouse button down and move the mouse pointer across the section of the
image you would like to exclude, or

« Click the image at the point.

Click Apply.
6. Regions of similar gray value to the selected area are automatically filled in and the seg-
mented object is displayed in the image views.

If needed, correct the edges of the outline using the Brush (see page 168) and Eraser

(see page 195).

NOTE: The SeedBrush results can be improved by successively setting more “seeds” using the
above steps.

How to Outline the Same Object in Adjacent Slices

Steps

1 = I .cl I Use the Browse Slices buttons in the toolbar to select the next four sli-
' = m ces.

2. Click Apply to copy the outline to the displayed slices.

To outline other regions of interest, repeat the Include, Exclude and Apply procedure de-
scribed above as often as necessary until the desired result is achieved.

Verifying the Object

A

Verify in the Overview tab that the object generated by the SeedBrush function is correct.
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13.4 Creating Objects Using Automatic Segmentation

Automatic Segmentation Using the Atlas

General Information

Auto Segmentation uses a knowledge-based segmentation approach that identifies organs and
other structures in the human body by comparing the patient’s data set with an atlas data set
(contained in iPlan), in which the structures are already outlined.

Using the atlas, the software finds the point-to-point correspondence of the patient’s data set and
the atlas data and transfers all outlined structures of the atlas into the patient data.
The link between the patient’s data set and the atlas data is not a rigid transformation that

recognizes the differences in shape and size of the anatomical structures. Rather, the atlas set is
transformed elastically in such a way that the similarity of the data sets increases.

Requirements

Auto Segmentation using the atlas can be applied if:

* You are working with MR and/or CT anatomical images. The following submodalites are
supported: MR T1 with and without contrast agent, and MR T2 weighted.

* You select an object or multiple objects for segmentation which are included in the atlas
contained in the software.

NOTE: In iPlan Stereotaxy, the cerebrum, gray matter and white matter are available for atlas-

based Auto Segmentation.

NOTE: Best results are obtained using high quality images (those that are high resolution, have
high tissue contrast, and large volumes).

MR Image Sets: Submodality

For atlas-based Auto Segmentation of MR image sets, different atlases are used depending on
the image set submodality. By default, the software automatically defines the submodality during
segmentation. If segmentation results are not satisfactory, you can review the submodality, and if
necessary, manually select a different submodality in the Plan Content tab (see page 88), and
repeat Auto Segmentation.

CT Image Sets

A

The atlas-based Auto Segmentation of CT image sets uses the calibrated Hounsfield scale.
Therefore, it may deliver poor results for uncalibrated CT image sets or modalities such as
DVT/Cone Beam/XA.

Outlining Tumors

174

If the brain contains a tumor, it is recommended to outline this region first, i.e., create a tumor
object before applying Auto Segmentation. By first outlining the tumor object, any later
automatically segmented structures will substract the tumor region. Tissue mis-classification of the
resulting segmented structure will be reduced.

If you do not outline the tumor before applying Auto Segmentation, the tumor will be
automatically ignored during the segmentation. Keep this in mind if you intend to perform a
volumetric analysis.

NOTE: Any errors that occur while outlining a tumor will be propagated accordingly into the auto-
segmented objects.
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Atlas Structures

The following structures are included in the atlas contained in the software. Availability of

structures depends on the selected treatment template (see page 167).

Structures in the MR atlas

Structures in the CT atlas

Brain:
Cerebrum
Gray matter
White matter

« Pineal gland

« Pituitary gland

Ventricles

CSF

Cranial cavity

Hippocampus, left; Hippocampus, right
Thalamus, left; Thalamus, right
Caudatus, left; Caudatus, right
Putamen, left; Putamen, right

¢ Chiasm

« Optic tract, left; Optic tract, right
Lens, left; Lens, right

Cochlea, left; Cochlea, right

Inner ear, left; Inner ear, right

Carotis int. ROI, left
Carotis int. ROI, right
Ethmoid bone
Frontal bone

Cerebellum Mandible

Brainstem Mandible Body, Left

« Medulla oblongata Mandible Body, Right
Hypothalamus Ramus Mandible, Left

Ramus Mandible, Right
Maxilla

Maxilla, Left

Maxilla, Right

Le Fort | Template

Le Fort | Template, Left
Le Fort | Template, Right
Le Fort Ill Template

Le Fort IlI-1 Template

Capsula interna, left; Capsula interna, right | Nasal bone
Eye, left; Eye, right Occipital bone
Optic apparatus: Orbit, left

« Optic nerve, left; Optic nerve, right Orbit, right

Orbital Cavity, Left
Orbital Cavity, Right
Parietal bone, left
Parietal bone, right
Sphenoid bone
Temporal bone, left
Temporal bone, right
Zygomatic bone, left
Zygomatic bone, right
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How to Apply and Verify Segmentation

Auto Segmentation

#1 (MR; Axial)
Axial View

Auto Segmentation has finished.

Verify that all segmented structures are outiined
correctly in the overview!

-
Figure 77
Steps
1. Select an atlas object from the list in the functions area.
5 Click Auto Segmentation... to open the Auto Segmentation dialog (shown above).
" The software activates the automatic segmentation and tracks the progress.
3 Once the procedure is complete, verify that all objects are correctly segmented in the im-
" age views.
4 Click OK to confirm the segmentation and close the Auto Segmentation dialog. The seg-
" mented objects are now displayed in all image views in the planning area.
Segmentation using atlas-based segmentation may not find the correct shape of a
particular structure. For this reason, all objects that have been automatically segmented

must be verified by the user.
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13.4.1 Automatic Segmentation with Band Thresholding (Using a Region of Interest)

General Information

The Auto Segmentation function also allows you to define structures that are unique to the
patient’s anatomy and can be easily distinguished in the selected image set. This segmentation
procedure can be performed for objects that are not included in the atlas.

Band Thresholding Dialog

Band Thresholding

PN

T [
Mesk [oitor W] | Meskmal Feagment amber Jau ) || KD

Figure 78

How to Apply Band Thresholding

Steps

1. Select a non-atlas object from the list in the functions area.

2. Click Auto Segmentation... to open the Band Thresholding dialog.

You can now define a three-dimensional region of interest (ROI) in the image view in or-
3. der to adjust the image contrast within this area.

To define the ROI shape, select ROI Box or ROI Ellipsoid from the Mask drop-down list.

Use the mouse pointer to position the frame in the axial, coronal or sagittal view to sur-
round the region that is to be segmented.

From the Maximal Fragment Number drop-down list, select the number of fragments to
be detected and segmented. For example, if you select one fragment, then the largest
connected area will be segmented.

5. The preview does not take into account the selected fragment number. Once you confirm
the settings with OK, the fragment number is considered in the calculation.

NOTE: The Maximal Fragment Number can be used to eliminate small artifacts in
thresholded objects and reduce the amount of memory.

Define the gray values in the mapping function (bottom right) view by:
« Entering the Right and Left values directly in the fields provided, or

6.
« Using the mouse pointer to adjust the left value and/or right value sliders until the re-
quired values are shown in the corresponding fields.
7 To more accurately define the windowing, enable the Zoom check box to zoom in on the

area between the left and right threshold.
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Steps

Click OK to confirm your settings and activate the segmentation.
The segmented objects are now displayed in all image views in the planning area.

Example: How to Perform Vessel Segmentation

Certain objects are assigned default thresholds for segmentation, as is the case for vessel
segmentation. For MR images, a minimum value of 1433, and a maximum value of 2252 is

applied.
Figure 79
Steps

1 From the Mask drop-down list, select Ellipsoid ROI. Make sure that the ROI contains the
" vessels that you intend to segment.

2 Verify that the default threshold values highlight the vessels. Otherwise manually adjust
" the values.

3 Select the appropriate Maximal Fragment Number, depending on length and width of
" the vessels you intend to segment.

4. Click OK.

A All vessels that have been automatically segmented must be verified by the user.
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13.4.2 Automatic Segmentation with Band Thresholding (Using a Mask Object)

General Information

In the Band Thresholding dialog, you can also perform a segmentation within an area defined by

a mask

object (another segmented object).

You must first create a mask object that defines the area for the segmentation. You can then
segment a new object within this defined region.

How to Add the Objects

Steps

Use the New Object... function to add an object (using the Single Object tab) to the list
in the functions area.

This is the mask object.

To broadly define the area to be segmented, select the object from the list in the functions
area and perform segmentation using the Brush (see page 168) or SmartShaper (see
page 184) functions.

Use the New Object... function to add another empty object to the list in the functions
area.

How to Activate Band Thresholding

Steps
1 Select the empty object you have just added in the functions area and click Auto Seg-
" mentation... to open the Band Thresholding dialog.
2. From the Mask drop-down list, select the mask object you created.
Define the gray values in the mapping function (bottom right) view by:
3 « Entering the Right and Left values directly in the fields provided, or
T Using the mouse pointer to adjust the left value and/or right value sliders until the re-
quired values are shown in the corresponding fields.
4 In order to more accurately define the windowing, enable the Zoom check box to zoom in
" on the area between the left and right threshold.
5 Click OK to confirm your settings and activate the segmentation. The segmented objects
" are now displayed in all image views in the planning area.
Verifying Segmentation
Segmentation using band thresholding may not find the correct shape of a particular
structure. For this reason, all objects that have been automatically segmented must be

verified by the user.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0 179



Creating High Resolution Objects

13.5 Creating High Resolution Objects

Overview

General Information

iPlan allows you to create objects with a higher resolution than the resolution of the selected

image set (i.e., so that the object slice distance is finer than the image slice distance). This

facilitates the outlining of small and/or thin objects, particularly in reconstruction views that are

perpendicular to the original image slices.

Creating high resolution objects can be useful, for example:

« For accurate stereotactic planning that requires that objects are created in reconstruction views

¢ For volumetric analysis where accurate comparison of different objects is important (see page
182)

¢ For radio/neuro-surgery where a precise outline of the clinical target relative to risk organs is
required

How to Create High Resolution Objects

You must first define certain settings in the Single Object tab that opens when you click New
Object... in the functions area. These settings are described on the following pages.

Once you define the settings you can create an object using the previously described functions
(Brush, SmartBrush, Auto Segmentation, etc.).

Screen Layout

Single Object Multiple Objects

Object Hame: Slice Distance

" |imnue slice distance

Object aligned to
™ Patient Orientation
@ Original Slice Orientation

Structure Type

Area Postrema

AVM

Bone

Brain

Brainstem

Capsula Interna
Capsula Interna, Left
Capsula Interna, Right
Carotis Int. ROI, Left
Carotis Int. ROl Right y
Caudatus

Coudstue, Loft B curent  new
L\ /

Cerebrum . 4.
Cerebellum 0‘ "

Chiasm .-

Cochlea, Left i |
Cochlea, Right v Opacity J 100%

Figure 80
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Defining Settings for High Resolution Objects

No. |Setting Explanation

Select the desired distance between object slices (e.g., 1 mm, 2 mm). You
can use this to set the object resolution, so that the object will have a higher
resolution than the original image set distance.

NOTE: The selected value is approximate. The software chooses the clos-
est value that divides the original image slice distance into equally spaced
sub-slices. The resulting slice distance(s) will not differ more than a factor of

® Slice Dis- 1.7 from the one selected. Additionally, if the image set slice distance varies
tance over the image slices, then the object slice distances will also vary. In this
case, the range (minimum and maximum values) of slice distances will be
displayed.

NOTE: To see slice distance values for image sets, refer to the Plan Con-
tent tab.

Select from the following options:

* Patient Orientation: The object slices will be aligned so that they are
parallel to the standard anatomical axes of the patient. This allows outlin-
ing to be done in true axial, coronal and sagittal slices. This is true even
for image sets scanned with gantry tilt, or image sets in which the coordi-
nate system was predefined by localization or image fusion. Custom ori-
entations are respected accordingly.

* Original Slice Orientation: The object slices will be aligned with the im-
age slices, except for additional subslices which are inserted depending
on the selected slice distance (see above). Objects with original slice ori-
entation allow you to outline and review structures in the original image
slices as provided by the scanner (as long as the corresponding view ori-
entation is used), regardless of the actual slice orientation.

NOTE: Patient and slice orientation may be the same or different depending
on the situation (see page 181).

Object
aligned to

NOTE: The slice distance and object alignment that you select in the dialog will correspond to the
image set in which you first start to outline the object.

Objects and Orientation

Original image slices are not aligned with patient orientation in the following cases if the image set
was:

« Scanned with gantry tilt

« Fused to another image set

* Localized

« Assigned a custom orientation (see page 73)

NOTE: If the object is not aligned with the patient or original slice orientation, the corresponding
alignment is shown in Align object to section of the Properties dialog. This may be the case for
objects created outside of the Object Creation task, or if the image set orientation was adjusted
after the object was created.
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Comparing Objects

The calculated values of an object, e.g., volume (shown in the Plan Content tab below) are based
on the object resolution.

Properties

Hame: Cerebrum
Image Set: #5 (MR T1; Sagittal)
Volume: 1156.324 cm®

Slice Distance (mmj: 1.000

Pixel Size [wh] (mm): 1.000 / 1.000

Volumetric Measurement -

Image Set: #5 (MR T1; Sagittal) v
Minimum Value: 16
Maximum Value: 781
Average Value: 340
Standard Deviation: 88.282
Figure 81

If you would like to compare statistics for similar objects created in two different image sets, the
object resolution settings (slice distance and object orientation) should be the same for each
object. Otherwise the displayed values may not be suitable for comparison.

Changing the Slice Distance

If you change the slice distance for an already created object (by opening the Properties

ﬁ dialog, see page 192), the object will be resampled to the new slice distance. This may
cause the object shape and/or volume to change. Carefully inspect the object after making
any changes.
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13.5.1 Verifying High Resolution Objects

General Information

If you have created a high resolution object, you can review the object in Fine image views, which
have a slice distance comparable to the slice distance of the selected object. In this way, you can
scroll through image slices that are closer together (i.e., with a higher resolution) than in standard
views.

Fine views are only effective if the object slice distance is smaller than the slice distance of the
original image set distance.

NOTE: Verify the correctness of high resolution objects in the Overview tab.

How to View Objects in Fine Mode

Steps

1. Select the object you would like to review.

5 ’V In the 4 Views or 8 Views tab, click the View Orientation button to dis-
' 'f play the orientation options.

e

4
| Axial
| Coronal

Select the orientation, Axial Fine, Coronal Fine, or Sagittal Fine.
3. | Sagittal Lo . 9
The view is updated accordingly.

Axial Fine

Sagittal Fine

4.  Scroll through the image set to view the object in each slice.

NOTE: The slice distance in the Fine image views corresponds to the slice distance of the
selected object. If you select a different object, the Fine view is then based on the newly selected
object. Fine views are labeled as such in the upper right corner of each view.

NOTE: Object details that are visible in Fine mode may not be visible in standard views. Keep this
in mind when reviewing high resolution objects.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0 183



Correcting Objects

13.6 Correcting Objects

Modifying Objects Using SmartShaper

General Information

SmartShaper allows you to manually morph or reposition an already created object.

What is SmartShaper?

SmartShaper is an advanced tool for deformation of anatomical objects within the patient
anatomy in three dimensions. Similar to atlas-based segmentation which adapts an atlas data set
to fit the patient data set, SmartShaper lays a grid of invisible control points over the object to be
adapted. The grid of control points is then automatically adjusted using elastic deformation.

How to Use SmartShaper

You can interactively push or pull the control points by moving the adjustable brush over the object
area. As the grid is deformed, so is the corresponding object, as it is connected to the grid in all
three dimensions (axial, coronal, sagittal).

You can also use SmartShaper outside the object in a pulling fashion. This works since the brush
deforms the space where the object is embedded. A simple comparison could be drawn with an
image painted on a balloon. If one pushes or pulls the balloon, the image on the balloon is
squeezed or dilated accordingly.

NOTE: SmartShaper is intended only for minor corrections of border areas.

How to Use SmartShaper

Steps

1. Select an object from the list in the functions area and click SmartShaper.

« To show the displayed objects as an outline, enable the Contours check box.

« Adjust the diameter of the shaper tool using the Brush Size slider bar. A diameter larg-
er than 3 mm is recommended.

- If you use a smaller brush size, the number of grid points calculated increases, thus
2. increasing sensitivity.

- If you use a larger brush size, the adjustments become coarser.

NOTE: SmartShaper may not work as intended for small brush sizes. Small changes are
better done by locally applying the Brush and Eraser.

To adjust the object shape, move the mouse pointer across the
object to adjust its outer contour.

A Verify in the Overview tab that the object modified by the SmartShaper function is correct.
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13.7 Advanced Object Manipulation

Accessing

How to Access Advanced Features

Steps

1. Click Advanced Manipulation... in the functions area.

Depending on the type of object manipulation you wish to perform, select from the follow-
ing tabs:
2.+ Scaling (see page 186)
« Logical Operations (see page 188)
« Splitting (see page 190)

NOTE: Increasing an object’s resolution prior to performing an advanced manipulation could
reduce the loss of information.

Verifying Objects

All objects that have been adjusted using the Advanced Manipulation... functions must be
verified by the user.
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13.7.1 Scaling Objects

General Information

In the Scaling dialog, you can:

< Proportionately enlarge or shrink objects that you have already created and generate a hew
object from the morphed object

« Create a “wall” object which is generated relative to a source object that you have already

created
Scaling Dialog
Figure 82
No. |Explanation
@ |List of source objects
® | Selected source object from which the scaled object will be created
® | Preview of the scaled object based on the performed object manipulation

NOTE: The options available in the Scaling dialog vary depending on whether you are shrinking
or enlarging objects, or creating a wall object.

How to Enlarge or Shrink Objects

Steps

Select Enlarge Object or Shrink Object from the Choose Operation and Source Ob-
ject section of the Scaling dialog.

2.

Select the object you wish to scale from the list of source objects.
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Steps

In the Adjust Parameters section, define the dimensions in millimeters by which the ob-
ject should increase or decrease in size.

By default, the size of the object will adjust proportionately in the left-right, anterior-poste-

rior and head-foot directions. To deactivate this setting, click the proportional check box
3. for the corresponding orientation.

NOTE: If you define values in the parameters fields that vary greatly from each other and

apply the Shrink function, the resulting object may not appear as expected. However, the

object will still be correct.

In the Object Name field, define a name for the scaled object. You can also select a pre-
defined structure from the Structure Type list.

NOTE: By default, the new object is named according to the name of the source object
and the selected operation.

5. Click the desired color for the object.

To preview the result of the scaling operation, click on the preview views provided to the
right of the tab page.

7. Click Generate to create the scaled object.

To confirm your settings and close this dialog, click Close.
The scaled object is now shown in the list view in the Functions area.

How to Create a Wall Object

Steps

Select Create Wall from the Choose Operation and Source Object section of the Scal-

L ing dialog.

Select from the following options:
« Click Exterior to display the wall object outside of the source object
2.« Click Centered to display the source object boundary in the center of the new wall ob-
ject
« Click Interior to display the wall object inside the source object

From the list of source objects, select the object from which you wish to create a wall ob-
ject.

In the Adjust Parameters section, define the dimensions in millimeters for the wall ob-
ject.

In the Object Name field, define a name for the wall object. You can also select a prede-
5 fined structure from the Structure Type list.

NOTE: By default, the new object is named according to the name of the source object.

6. Click the desired color for the object.

To preview the result of the scaling operation, click on the preview views provided to the
right of the tab page.

8. Click Generate to create the wall object.

To confirm your settings and close this dialog, click Close.
The wall object is now shown in the list view in the functions area.
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13.7.2 Merging Objects

General Information

In the Logical Operations dialog, you can merge two objects and create a new object from the
merged objects.

Logical Operations Dialog

Scaling Logical Operations | Splitting

Secona Oparand

Wl oia Lo @ union [ ortia Lon
I rumor 7 tocosction [T

7 Subiraction

Figure 83

No.

Explanation

Selected source objects from which the new object will be created

Preview of the new object based on how the two source objects have been merged

How to Merge Objects

Steps

1.

From the First Operand and Second Operand fields, select the two objects on which the
new object should be based.

Select the desired operation from the following options:
« Click Union to create a new object from two merged objects
« Click Intersection to create a new object from the intersection of two objects

« Click Subtraction to create a new object which results from the subtraction of the sec-
ond object (Second Operand) from the first object (First Operand)

In the Object Name field, define a name for the new object. You can also select a prede-
fined structure from the Structure Type list.

NOTE: By default, the new object is named according to the selected operation.

Click the desired color for the object.

To preview the result of the merge operation, click on the preview views provided to the
right of the tab page.

Click Generate to create the new object.

To confirm your settings and close this dialog, click Close.
The new object is now shown in the list view in the functions area.
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NOTE: Union, Intersection, and Subtraction results could differ from the object’s original shape
if they are segmented in different slice sets and/or with different resolutions.
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13.7.3 Splitting Objects

General Information

In the Splitting dialog, you can split an object you have created into two parts.

Splitting Dialog

Scaling Logical Operations |  Splitting

Source Object

llecio oviect (o1)
Ventricies

Split Orfentation

r winAres @ Avia

7 sagittsl " Coronal 1 (MR; Aial)
Sagittal View

Create New Object

Figure 84

How to Split Objects

Steps

1. From the Source Object list, select the object to be split.

Select the desired split orientation for the cutting plane:

« Click Min Area to freely define the split orientation so that the cross-section is kept to a
minimum

« Click Axial, Coronal or Sagittal to split the object according to the defined orientation

3. {I Click the Object Splitter button in the toolbar in the Splitting tab.

4. Click on the preferred view in the tab page.

Using the mouse pointer, drag on the green square to adjust the cutting plane along the se-
lected orientation.

It is also possible to tilt the plane by moving the mouse pointer above or below the green
square.

6. Verify in the views that the object is split correctly.
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How to Generate Split Objects

Once you are satisfied that the object has been correctly split, you can generate the two new
objects indicated by the blue and amber boxes

Steps

1. Inthe Object Name field, define a name for the first object.

2.  Click the desired color for the object.

Click Generate Blue or Generate Amber, depending on which object you wish to gener-
3. ate.

This object is now shown in the Source Object list.

4. Repeat steps 1-3 for the second object.

To confirm your settings and close this dialog, click Close.
The new objects are now shown in the list view in the functions area.
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13.8 Object Properties

Overview

General Information

Each object consists of various properties that you defined when you created the object, e.g.,
color, name, structure type, etc. Once you have created an object, you can view and adjust some

properties as needed in the relevant Properties dialog. Other properties (e.g., object volume) can
be viewed in the Plan Content tab.

NOTE: Some objects (e.g. the Cerebrum) have special visualization options if you are running
Advanced 3D (see page 93).

How to Access Object Properties

To open the Properties dialog, click the properties icon next to the object from the list in the
functions area.

Properties Dialog

192

Properties

Object Hame Slice Distance

|object

[1.0 mm (current slice distance)

Structure Type Object aligned to

€ Patient Orientation
A = ; :
Area Postrema "1 « Original Slices of #1 (MR; Sagittal)
AN In order to realign the object, first choose a shice distance
Bone S

5 value.
Brain
Brainstem
Capsula Interna
Capsula Interna, Left
Capsula Interna, Right N
Carotis Int. RO, Left N
Carotis Int. ROI, Right ~
Caudsive B current  new
Caudatus, Left -
Caudatus, Right
Cerebrum ' 4
Cerebellum “ "
Prelosi AR
Cochlea, Left

Cochlea, Right 5 U 100 %
Corpus Callosum )

Prepare for Export...

Figure 85
The following information is provided:
¢ Structure type (e.g., from the atlas)
¢ Object name
¢ Object slice distance and alignment: These settings allow you to create high resolution objects
when a more accurate outline is required.

Object color and opacity

¢ Prepare for Export... button to define certain settings for object export (see page 196).
These settings are described in detail from page 165.
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Object Properties in the Plan Content Tab

= c'; Patient: Demo_DTI_fMRI Properties
(=) 4§ Treatment Plan: 30 Objects
=} J 20 Image Sets
= = #©T MRy
(=) [ image Sets
1 =4 #1 (MR BOLD; Oblique)
i~ 4 #2 (MRADC; Oblique)
i~ =4 #3 (MR BO; Oblique)

[~ 2 #4(MRFA; Oblique)

A J #5 (MR T1; Sagittal)

= 4 Objects

|

~l &> Tumor
[l < ventricies

Hame: Cerebrum

Image Set: #5 (MR T4; Sagittai)

i G kil

Volume: 1156.324 cm*
Slice Distance (mmj: 1.000

Pixel Size [wh] (mm):  1.000 /1.000

Volumetric Measurement -

Image Set: !ﬁ (MR T4; Sagittal) v
Minimum Value: 16

Maximum Yalue: [

Average Value: 340

Standard Deviation: 88.282

Figure 86

By selecting an object on the left side of the dialog @, its properties are displayed on the right side
of the dialog @.

The following information is shown:

* Object name

* Image set in which the object was created

* Object volume

* Object slice distance

* Object pixel size

* Volumetric measurement information: Here you can select another image set in order to view
volumetric measurement values for the object based on that image set.

« Copy to Clipboard button at the bottom of the Plan Content tab: Allows you to copy the object
data to the Windows clipboard, e.g., for transfer to an external file

Object Shape and Volume

The Volume value is calculated by iPlan based on image quality, image resolution, slice
thickness, etc., and may differ from the actual volume of the outlined object.
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13.9 Additional Functions

Additional Object Creation Options

How to Use the Auto Fill Function

Options

To automatically fill in a space you enclose e.g., by creating a cir-
cle using the Brush, SmartBrush, or SeedBrush functions, en-
able the Auto Fill check box.

To show the enclosed space outlined according to the brush size,
disable the Auto Fill check box.

How to Use the Contours Function

Options

To show both the Brush/Eraser tool and any created objects
as outlines, enable the Contours check box.

To show the Brush/Eraser tool and any created objects filled
with the selected color, disable the Contours check box.

NOTE: This function is available when using the Brush, Eraser, SmartBrush, and SeedBrush.
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How to Erase Objects

The Eraser function allows you to manually remove information from created objects.

Steps

1. Click Eraser.

Click on the image and, holding down the left mouse but-
ton, move the mouse pointer until the required area has
been deleted @.

How to Remove Objects

Steps

1. Select the object from the list.

2. Click Remove.
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13.10 Preparing Objects for Export

Preparing Objects

General Information
Once you have completed object planning, you can prepare all objects for export. This is useful
when exporting objects for navigation, or for use with e.g., iPlan RT Image.
This step is required if:
* The object does not have the default slice distance and/or the original slice orientation
« You intend to select another image set in which to export the object

How to Prepare Objects for Export

Steps
1. ===| Click the properties icon next to the object from the list in the functions area.
Export Prep.
Select Objects Image Set for Export
J #(CT; Axial)
[ orbita Right (mirrored)
I Tumor
2 Always verify the resutt in the views

After chcking OK, the object will be
resampled to the original skce orientation of
the selected image st, Tharators, ts
volume andior shape might change.

[ Attertion

You have selected smal objects. The
shape of those objects might change
strongly, or even disappear

In the Properties dialog, click Prepare for Export... to open the Export Prep. dialog.

A

3. Select the objects that you would like to export to the selected image set.

NOTE: This icon indicates that the corresponding object has a small volume and the ob-
ject shape may significantly change during export.

4. Select the image set that you would like to export.

5. Click OK to confirm the selection.

Verifying Objects

Once you confirm your selection with OK, the object is resampled to the original slice
orientation. This may cause the objects volume and/or shape to change. Carefully inspect
the object in the image views.
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14 BOLD MRI MAPPING

14.1 Introduction

Overview

What is BOLD MRI?

BOLD (blood oxygen level dependent) MRI is a technique that shows the increased blood flow in
activated brain areas on MRI scans. When you move your fingers for example, there is first an
increased neuronal activity and subsequently an increased blood flow in the motor area of the
brain.

This flow increase exceeds the actual demand for oxygen. This results in an increase of
oxygenated blood relative to de-oxygenated blood and yields a subtle change in MRI signal
strength in comparison to the pre-activity state.

This small change in MRI signal can be detected using ultra-fast Echo Planar Imaging (EPI)
techniques, and allows the mapping of active areas of the brain.

Reconstructing Activation Maps

The functional activity is calculated using the statistical parametric mapping approach, which is
based on a General Linear Model (GLM), whereby a design matrix specifies a statistical model
consisting of a set of predictors or explanatory variables.

The design matrix is an important tool for making hypotheses about expected changes of the
BOLD MRI signal. Using the General Linear Model, the statistical model specified in a design
matrix is compared with the measured time course at each voxel. The comparison of the model
and the data is expressed as values for each voxel, which indicate how well the overall model fits
to the data.

If the value of a voxel passes a statistical threshold, the respective voxel will be highlighted by
appropriate color-coding. The implemented methods and algorithms are peer reviewed and
published.

How BOLD MRI is Used

A
A

The BOLD MRI Mapping planning task is used in iPlan:

« To define the design matrix of the BOLD MRI experiment based on the BOLD MRI data loaded
to the treatment plan

« To calculate 3D BOLD MRI objects

Only use the application if you have advanced clinical experience and BOLD MRI
background. If required, contact your radiology department for assistance.

Due to the inherent uncertainty, along with statistical analyses, and the low quality of the
underlying MR EPI images, the result should be seen as parametrical information related to
the brain activity. The image processing result for BOLD MRI data depends on patient
contribution to the measurement, data accuracy, image processing and user settings. Be
aware that the user settings have a high influence on the displayed parametrical results.
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Valid Data Sets

3D BOLD MRI objects can only be created from anatomical data (MR, for example). Therefore,
make sure to fuse the BOLD MRI data to an anatomical image set using the Image Fusion
function.

To provide valid data sets, anatomical and BOLD MRI data must be from the same patient. It is
very important to never create inconsistent datasets. If you import functional data to an already
existing treatment plan, you are explicitly asked if you would like to create a new patient or if the
newly imported data can be merged into the existing plan.

Before You Begin

Steps

1 Acquire BOLD MRI data according to the Brainlab scanning instructions available from
" Brainlab support.

2. Import the BOLD MRI and anatomical data set (see page 38).

3 Perform image fusion (see page 147) between the BOLD MRI data and other available
" image sets in order to combine anatomical and functional information.

NOTE: MR data with BOLD-similar characteristics (e.g., perfusion time series) can be mistakenly
detected as a valid BOLD MRI study.
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14.1.1 BOLD MRI Image Processing

BOLD MRI Quality
BOLD MRI data is based on fast EPI MRI sequences, which are susceptible to macroscopic
magnetic field inhomogeneities.

These inhomogeneities result from the magnetic susceptibility differences at air-tissue interfaces,
for example, near the auditory canals and the cavities at the cranial base.

The resulting images can be affected by signal loss and geometric distortions.

Activation Map Quality

The results of BOLD MRI processing depends on:

* The BOLD MRI quality (see above)

» The reproducibility of the functional task paradigm

¢ The patient’s contribution when performing the tasks

* The preprocessing settings used during the data import (smoothing, motion correction)
« Internal statistical calculation

Depending on the scanner configuration and protocols, the BOLD MRI images may have
distortions. The correctness of the BOLD MRI data must be compared to other anatomical
data and confirmed during the image fusion.

Depending on the scanner configuration and sequence parameters, the images may have
distortions in the frontal brain area. BOLD MRI images can be fused to higher resolution
anatomical images sets using a specific region of interest in the Image Fusion planning
task (see page 147).

The BOLD MRI data is an indirect measurement of neural activity, and is sensitive to
influence by non-neural changes in the body. The BOLD MRI measurement shows the
blood oxygenation, not only in brain areas, but also in cerebral veins. When comparing the
BOLD MRI results with the anatomical data, these areas should be interpreted accordingly.

R R R

Depending on the brain area, the hemodynamic responses may differ, thus generating
variable intensities. Plausible interpretation of the BOLD MRI results can only be achieved
by meticulous choice of appropriate analysis and parameters. The BOLD MRI parameters
used for processing should be adjusted for each measurement accordingly.

R

Motion Correction Parameters

Check motion correction parameters during import, as these parameters convey important
information on data quality. If the correction values are too high, the data may be irreversibly
damaged, resulting in distorted BOLD MRI analysis results.

Mapping Brain Activity
In neurosurgery, the primary area of interest is the location of the motoric areas relative to the
brain tumor. Reproducible brain activity can be achieved using motoric paradigms such as:
« Finger tapping
« Opening and closing the hand
* Foot movement
* Tongue movement

BOLD MRI is sensitive to movement. Limit functional tasks to those without head
movement.
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Be aware that the image processing result for BOLD MRI data depends on patient
contribution to the measurement, measurement accuracy, image processing and user
settings. These factors significantly impact the accuracy of the functional areas of interest.
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14.1.2

BOLD MRI Mapping Functions

Main Screen

Mavigator =7 8 K0

e

Il |E

Figure 87

Functions Overview

Function Explanation See
Lists functional tasks, activation hot spots and 3D BOLD MRI ob-

List box jects that you have added. From here you can modify the visibility, | Page 63
color and properties of the items in the list.

Define Tasks Define a design matrix for a partlcular functlonal task, based on Page 203
the parameters recorded during scanning

Remove DeIe}e a functional task, a hot spot or a selected 3D object from Page 214
the list

Functional . . ' . .

Analysis «=s Click the properties button to define analysis options Page 203

Start BOLD. Analyze the BOLD MRI data for the defined tasks Page 205

MRI Analysis

Threshold Adjust threshold for the calculated BOLD MRI activations Page 205

jifiate 3D Ob- | reate a 3D BOLD MRI object from the BOLD MRI data Page 212

Contours Show the 3D BOLD MRI object tinted in color or as a contour only | Page 214
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14.2 BOLD MRI Mapping

Selecting the BOLD MRI Study

How to Select the Study

If more than one BOLD MRI has been imported to your treatment plan, the Studies dialog opens
when you enter BOLD MRI Mapping. Here you can select the BOLD MRI study in which to
perform BOLD MRI mapping.

Studies

BOLD MRI Study 1

BOLD MRI Study 2 Scans: 96 scans

Slices: 34 slices

Date: 28-AUG-2008 18:43:25
Motion C.: Yes

Smoothing: Yes

Slice Acq. Order: unknown

Comment: UHCTIOHAL MRI RAW DATA;
RI_WG_GE; fMRI_CLINICAL2/5

Figure 88

Steps

1. Select relevant BOLD MRI study.

2. Review the information displayed on the right side of the dialog.

To confirm your selection and close the dialog, click OK.
You can now define the design matrix (see page 203).

Verifying BOLD MRI Data

Depending on the scanner configuration and protocols, BOLD MRI images may be
distorted. To ensure that the data is correct, the BOLD MRI images must be compared to
anatomical data and verified during image fusion.

System Messages

To ensure that valid data sets are used for treatment planning, any BOLD MRI data that you load

must be from the same patient as the anatomical data. If you attempt to import new DICOM data

from a patient that has a different name or ID, the software displays a warning message.

 If you click Yes in the message, the images will be loaded to the current treatment plan. Only
use this option if you are sure the patient data is from the same patient you have already
loaded.

« If you click No, the selected data will not load to the plan.

The BOLD MRI data set and anatomical data (e.g., MR and CT images) must be from the
same patient, and be labeled with the same patient name and ID. Merging BOLD MRI data
sets with anatomical data sets from different patients will result in invalid results.

202 Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0



BOLD MRI MAPPING

14.2.1 Defining the Design Matrix

General Information

The design matrix is based on parameters that are used during scanning. At the scanner, the
scanner operator defines the BOLD MRI sequence and the paradigm.

During the scan, the patient must perform the defined functional tasks (e.g., finger tapping). It is
possible to use data that contains more than one task in one study, for example a finger tapping
task, followed by a foot movement. The software lists all defined functional tasks. One or more of
these tasks can then be selected to be used for the analysis.

Task Paradigm Dialog

Task Paradigm

Task Selection

Task Selection

Task name:

W Task (01)
W Task (02)

Create new ...

[rask (o3)

Time to first task: 16 Scans (~ 41 s}
——

Task length: 8 Scans (~ 20 5)

= ——
Restlength: 16 Scans (- 418}

—_——

B cunent new

- &
0‘. ."

Analysis Settings

P
96 Scans (- 251 s)

Preprocessing Options:
Smoothing. No
Motion Correction: No
Stice Acg. Order unknawn

Analysis Options:

Hemodynamic Response; Gamma

Figure 89

How to Define a Task

Steps

trix.

Click Define Tasks in the functions area.

The Task Paradigm dialog opens where you can define the settings for the designh ma-

2. Click Create new... and enter a name in the Task name field (for example, Hand).

3 In the Time to first task field, drag the slider to define the time or number of (dummy)
" scans which were acquired before the first task.

4 In the Task length field, drag the slider to define the length of the task in seconds or in
" terms of the number of scans for which the specified task was performed.

the patient was resting.

5 In the Rest length field, drag the slider to define the length of time or scans during which

6.  Select a color for the functional task from the palette.

7. LA OpenS

To define Analysis Options, click the properties button. The Options dialog
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Steps

Options

Analysis Options:
Gaussian Model v

Select a hemodynamic response function which aliows to model
the BOLD response of the brain more adequately.

Please note that changes of the analysis settings invalidate an
already calculated result

8. Select from the available options: Gamma Model, Gaussian Model, or None, and
click OK to confirm your selection.

In the Task Paradigm dialog, click OK to confirm your settings.
9. The new task is now added to the Functional Tasks list in the functions area and can be

used for BOLD MRI analysis.

NOTE: The parameters required for the design matrix entered here must be provided by the
radiology department.

Parameter Display

204

The entered parameters are displayed as a graph in the Task Paradigm dialog. On the right,
information on the scan protocol used is provided together with preprocessing settings
(smoothing, slice time correction and motion correction).

Slice time correction diminishes artefacts due to different slice acquisition times. To use this
option, the slice acquisition order must be correctly specified. If the slice acquisition order is not
known, slice time correction will not be applied.

If the selected task parameters do not match the loaded BOLD MRI image series, a warning is
displayed.

In the example in Figure 89, the “tongue” task was completed with:

« 0 scans offset, without patient activation

¢ During the scan of 8 scans (20 seconds), the patient performed tongue movement, and

« During the scan of 16 scans (40 seconds) there was no patient activation

If a functional task is no longer required, clicking Remove deletes it from the Task Selection list.

For a correct analysis, the entire functional paradigm must be defined as functional tasks.
The user must make sure that the chosen settings correspond to the current experimental
settings.

A correlation coefficient between functional paradigm (specified tasks) and measured time series
is calculated in accordance with the commonly accepted Pearson method.

NOTE: BOLD MRI supports only block-oriented functional paradigms. Event-oriented paradigms
are currently not supported.
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14.2.2 Analyzing BOLD MRI Data

General Information

Once the functional tasks have been defined (see page 203), data analysis can begin.

How to Activate Data Analysis

Step

To start functional analysis for all defined tasks, click Start BOLD MRI Analysis.
The progress bar in the functions area displays the status of the operation.

Displayed Results

The calculated image processing result is displayed in the image views according to the color

assigned for each task.

e b LR e

ke

evigeior WLEL =1 O

BALD M Magping done

[ sowommms r—

30 BOLD R Obsts
515 s

1+153 (o < 0i0001]

W cantours

S]F BRAINLAB

iPlan Stereotaxy 3.0

Once analysis is complete, the areas in the image data containing relevant signal information are
colored in, according to the level of signal activity detected and the color assigned to the relevant

task.

Adjusting the BOLD MRI Threshold

You can use the Threshold slider in the functions area to adjust the range of the colored

activation area.

The Threshold slider helps distinguish activated pixels (those with a probability of activation
higher than the threshold value) from non-activated pixels. The current threshold level and the

probability value (p-value) for false positive activations are shown above the slider.

Options

Drag the slider to the right to increase the minimum signal intensity required for display. The acti-
vation area shown is thus reduced accordingly.

NOTE: The greater the signal intensity, the paler the color.

Drag the slider to the left to include areas with a lower BOLD MRI signal intensity.
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The threshold applied in BOLD MRI Mapping following a successful analysis is a default

A threshold with a statistical significance of p=0.001. This is only a proposed threshold.
Before interpreting and using the data, the user must consider the proposed value and
adjust the threshold if necessary. The threshold value has a strong influence on the
displayed result.
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14.3 Time Series View Tab

Overview

General Information

The Time Series View tab allows you to inspect the BOLD MRI activation signal data in order to:
« Facilitate the correct threshold adjustment

« Assess the displayed activations

¢ Cross-check the results with the specific paradigm

Additionally, you can select a specific voxel in the image set to display the corresponding signal
over time and to superimpose these with graphs, showing the motion correction parameters (if
applied during import), and thus possible coincidences with motion induced artefacts.

Screen Layout

R
230 80LD s Objects
[ 0> Hant e

v 1% Bk AR 6 (R

Z=BRAINLAB

l Plan Content
iPlan Stereotaxy 3.0

Figure 91
No. |View Explanation
@ | 3D configuration view | Configure various view options (see page 82)
®@ | Set selection view Select the displayed image set (see page 274)
The functional task selected in the functions list is shown here,
® | Time series view and can be overlaid with information such as signal strength over
time, motion correction, etc.
@ | Voxel selection view It;|aesr2dyou can select a voxel upon which the time series graph is
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Interpolation Settings

Options

Following initial functional analysis (see page 212), the area
of activation in the voxel selection view is displayed in accord-
ance with the actual voxel distribution, shown here.

To aid visual interpretation of the displayed information, first
click the arrow button in the voxel selection view, and then
click the interpolation icon.
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14.3.1 Signal Display

General Information

In the Time Series view, the functional task selected in the functions list is shown overlaid on a
timeline comprised of the number of scans taken. Initially, no other information is provided.

How to Activate the Signal Display

To display signal intensity at a particular location over time, you must select the required voxel or
set of voxels in the voxel selection view.

Steps
1 First click the arrow button in the voxel selection view, and
' then click the Time Series Options icon.
. Select the time series option: Single Voxel, 3 x 3 Voxel, 5x 5
- Voxel.
| Single Voxel
2. NOTE: If 3 x 3 Voxel or 5 x 5 Voxel are selected, an average
| 3 % 3 Voxel value is taken for the corresponding signal. This offers more
reliable assessment of functional activation.
| 5 x 5 Voxel
3 Ensure that the Select Timeseries icon in the toolbar is acti-
’ vated (yellow).
In the voxel selection view, click on the colored activation area
representing the currently selected functional task.
A yellow frame indicates the area considered for signal dis-
4. play. You can adjust the frame using the mouse pointer
(shown as a cross-hair).
NOTE: Areas of strong signal intensity are pale in color.

Graph with Signal Display

Time Series View

Gray Value$ | [ T ] | | Time Series Graph

/ \ ' \ \\_Scans [96]
638 - - ""

10 70 80 a0 <
@ Correlation Coefficient r = 0.878107 Voxel Coordinates X: 43 /V: 41 (Z:

Figure 92

Once you have selected the voxels, the corresponding BOLD MRI signal intensity (y-axis) over
time (x-axis) is shown in white on the graph.
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The stronger the signal over each of colored bars (i.e., the higher the gray value level), the greater
the likelihood is that the signal is not merely a result of random artefacts.

A correlation coefficient for the functional task and the time series for the selected voxel area is
calculated @.

The x, y and z coordinates of the selected voxel area are provided @.

The mean value (bottom right of the graph) indicates the type of area you have selected (single
voxel, 3 x 3 interpolated or 5 x 5 interpolated).

Due to the inherent uncertainty in combination with the statistical analyses and the largely
poor quality of the underlying MRI EPI images, the result should be seen as parametrical
information related to the brain activity.
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14.3.2 Motion Correction

General Information
If motion correction has been applied during import (see page 42), the corresponding translation

and rotation parameters can also be displayed in the time series view.

How to Activate Motion Correction Information

Steps

1_

Click the Motion Correction icon (top left of the screen).

L

None
2. S Select the motion correction option: None, Translation, Rotation.
| Translation

How to Interpret the Graph
The graph in the time series view is updated
patient coordinate system.

in accordance with the x, y and z direction of the

Time Series View

" Motion Correction Graph
L-R"A-P HF

4 Translation [mm]
0.4 it

Time Series Graph

Gray Values

Scans [96]

9 Single Voxel

10
Voxel Coordinates X:32/Y:31/2: 26

orrelation Coefficient r = 0.197997

Figure 93
¢ R-L (right to left) motion is displayed as a red line
* A-P (anterior to posterior) information is displayed as a green line

¢ H-F (head to foot) information is displayed as a blue line
Translational information is indicated in millimeters. Rotational information is indicated in degrees.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0 211



3D BOLD MRI Objects

14.4 3D BOLD MRI Objects

Defining the Region of Interest

General Information

When BOLD MRI analysis is complete, you can create a three-dimensional model of the BOLD
MRI structure to export for use with the Brainlab navigation software.

Using the Region of Interest Function

Before generating the 3D object, you can use the Region of Interest function in the toolbar to
e.g., eliminate false activations from blood vessels. This function can also be used to separate
motoric activation areas.

NOTE: The Region of Interest function is automatically activated following a successful BOLD
MRI analysis.

How to Define the Region of Interest

v R EE LE e N e

I g

Figure 94

Steps

EE] Click the region of interest icon in the toolbar if it is not already activated (yel-
low).

Use the mouse pointer to adjust the size and position of the yellow dotted frame in the
image views so it is placed over the desired region of interest.

When generating 3D objects from functional areas, make sure that important activations
are inside the region of interest. If the region of interest is disabled, all BOLD MRI areas
from the current task will be used to generate the 3D object.
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14.4.1 Creating 3D BOLD MRI Objects

Before You Begin

Because anatomical image sets (MR for example) provide higher resolution data, a 3D BOLD MRI
object can only be created from anatomical data. Therefore, make sure to fuse the BOLD MRI
data to an anatomical image set (see page 147), and to verify the fusion result to ensure the
accuracy of the 3D structure.

To create a BOLD MRI 3D object you must first:

« Complete BOLD MRI analysis for the relevant functional task (see page 205)

« Define a region of interest for the 3D object within the functional task activation area (see page
212)

How to Create 3D BOLD MRI Objects

Steps

1. Select the functional task from the list in the functions area.

2. Click Create 3D Object to open the Properties dialog.

3. Inthe Name field, edit the object name if required.

From the Image Set list, select the fused image set to which the 3D BOLD MRI object
should be linked.

To create an activation hot spot (indicating the area of maximum signal intensity) for the
3D object, select Create Activation Hot Spot.

NOTE: A functional hot spot marks the voxel with the highest activation within a certain

5. region of interest for a specific functional task. This supports the user in evaluating the
resulting activations, as well as in focusing on the activation hot spots. Hot spots can be
created along with the creation of a voxel object, but only when a region of interest is de-
fined.

6. Click on the Select Color tab and select a color for the 3D BOLD MRI object.

Click OK to confirm your settings.

7. The 3D BOLD MRI object is added to the list in the functions area, and displayed in the
image views in the planning area.
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Displayed 3D BOLD MRI Objects

A

3 (MR; Sagittal)
Sagittal View

b Bl Ex pE e b

B (E

Overview 1 Time Series View 1 9 Views l Plan Content

Figure 95

The color of BOLD MRI hot spots and 3D objects may change during the export to
navigation.

Adjusting the 3D Display

Options

To show the 3D object as an outline only, click the Contours check box in the functions area to
enable it.

To show the 3D object tinted in the selected color, click the Contours check box.

Functional Structures and Anatomical Data

A
A

The anatomical high resolution MRI scan may have another field of view compared to the
BOLD MRI data. Depending on the dimensions of the anatomical data and the location of
the found activation areas, generated objects may be only partially created or created not
at all within the anatomical volume.

The result of BOLD MRI processing should be verified carefully and only confirmed if you
are sure it corresponds to known anatomical regions.

How to Remove 3D BOLD MRI Objects

214

Steps

1. Select the 3D BOLD MRI object from the list.
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Steps

2.

Click Remove.
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15 FIBER TRACKING

15.1 Introduction

Overview

General Information

Fiber Tracking allows you to track fiber structures in a defined region of interest, based on
diffusion-weighted MR images.
Fiber Tracking is available once you have loaded a DTI data set to the current treatment plan.

Basis for Fiber Tracking

Fiber Tracking is based on the measurement of diffusion anisotropy in the brain using diffusion-
weighted images (DTI data) taken in several directions.

The direction of water diffusion along potential white matter fibers is calculated for the entire data
volume. This allows iPlan to trace the direction of fibers in a selected region of interest and
display the direction according to a color code, where certain colors represent a particular
direction.

Using iPlan, you can select fiber bundles starting with the region of interest, and then convert the
fiber bundle to a 3D object to be used for further planning.

Before You Begin

3D fiber objects can only be created from anatomical data (MR for example). Therefore, make
sure to fuse the DTI data to an anatomical image set using the Image Fusion function.

Steps

Acquire DTI data according to the Brainlab scanning instructions available from Brainlab

1.
support.

2. Import the DTI and anatomical data set (see page 23).

Perform image fusion (see page 147) between the DTI data and other available image

sets in order to combine anatomical and functional information.

Depending on the scanner configuration and protocols, the DTl images may be distorted,
resulting in incorrect 3D object generation and placement. The correctness of the DTI data
must be compared to other anatomical data and confirmed during image fusion.

To facilitate correct 3D object generation at the correct location, fuse the low-resolution BO
slice set with an anatomical slice set and confirm this fusion manually.
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Fiber Tracking Functions

Main Screen
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Figure 96

Functions Overview

218

Function Explanation See
Lists regions of interest, fiber bundles and 3D fiber objects that

List box you have added. From here you can modify the visibility, color | Page 63
and properties of the items in the list.

New ROI... Create a region of interest. Page 220
Delete a selected region of interest, a fiber bundle or a 3D fiber

Remove . . Page 227
object from the list.

FA Threshold Adjus_t th(_a minimum diffusion value taken into account when Page 223
tracking fibers.

Minimum Length | Adjust the minimum length of fibers to be tracked. Page 223

Track Starts trgcklng fibers according to defined parameters and cur- Page 224
rent region of interest.

Exclude Excludes partl_cglar flbe_rs from_ all visible fibers passing through Page 163
one or more visible regions of interest (ROI).

;:iate 3D Ob- Create a 3D model of the tracked fibers. Page 226

Contours Show the 3D fiber object tinted in color or as a contour only. Page 227
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15.2 Using Fiber Tracking

Selecting the DTI Study

How to Select the Study

If more than one DTI study has been imported to your treatment plan (e.g., if you have imported a
study with six diffusion directions and another study with twelve directions), the DTI Study dialog
opens when you enter the Fiber Tracking planning task. Here you can select the DTI study in
which to track fibers.

DTI Study

-

Available DTI Studies: B-value: 1000 s/mm?

DTI Study 1 Diffusion: 12 directions

[IE P
et Date: 08-DEC-2004 17:36:15

Comment: DTI_12dir_1.4x1.4x1.9;
Head OP*Gliom;
DTI_12dir_1.4x1.4x1.9
(imported: 2006-07-14
10:40:06)

Figure 97

Steps

1. From the Available DTI Studies list, select the DTI study.

2. Review the information displayed on the right side of the dialog.

3. To confirm your selection and close the dialog, click OK.

Verifying DTI Data

still calculate a diffusion tensor. This resulting diffusion tensor, however, may be incorrect.
In this case you should verify the diffusion data (e.g., number of images) to confirm that all
necessary data has been imported.

A If you click the Abort button beneath the progress bar during DTl import, the software may

Depending on the scanner configuration and protocols, DTl images may be distorted. To
ensure that the data is correct, the DTl images must be compared to anatomical data and
verified during image fusion.

System Messages

To ensure that valid data sets are used for treatment planning, any DTI data that you load must be

from the same patient as the anatomical data. If you attempt to import new DICOM data from a

patient that has a different name or ID, the software displays a warning message.

« If you click Yes, the images will be loaded to the current treatment plan. Only use this option if
you are sure the DTI patient data is from the same patient you have already loaded.

« If you click No, the selected data will not load to the plan.

The DTl data set and anatomical data (e.g., MR and CT images) must be from the same
patient, and be labeled with the same patient name and ID. Merging DTI data sets with
anatomical data sets from different patients will result in invalid results.
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15.2.1

Defining the Region of Interest for Tracking

How are Fibers Tracked?

The software reconstructs fiber bundles by tracking the direction of the local diffusion. By
connecting a number of points, the fiber is reconstructed as a line. The software starts from a
region of interest (ROI) that you define, and connects diffusion areas with similar FA values.

Background

In order to create fiber structures in your treatment plan, you must first define the initial region of
interest in the selected image set. When you define a region of interest, all fibers which pass
through the region are included in the fiber bundle.

You can create and use multiple regions of interest simultaneously. Selecting an ROI in the
motoric area and another one in the brainstem, for example, allows the white matter tracts (e.g.
pyramidal tract) connecting these areas to be displayed.

NOTE: Once you define a region of interest, it is only used for fiber tracking if it is set to visible in
the list view (see page 62).

How to Activate Region of Interest Definition

Steps

1. Click New ROI ... in the functions area to open the ROI Properties dialog.

You now have the option of creating three different object types. In the ROI Properties
dialog, select one of the following:

2. *Manual 3D Object (default setting, see page 220)
« Existing 3D Object (see page 221)
* Cubic Box (see page 222)

How to Define a Manual 3D Object

220

This option allows you to define the region of interest by manually creating an object in the image
set.

RO Properties

[#oi (o] (02 4 (CT; Axial Oblique)
Original 11720

Region of Interest (ROI) -

@ Manual 30 Object

7 Existing 30 Otject

1~ Cubic Box

Properiics -

B cunent new
-

= o
T

Brush Size
—|

_#4 (CT; Axinl Oblique) 4 (CT; Axinl Oblique)
riginal 12720 Original 1320

N Auto Ful N Contours

Figure 98
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Steps

1. Enter a name for the region of interest in the Name field.

2. Under Region of Interest, select Manual 3D Object.

In the Properties area:
« Select a color for the object from the palette.
3. *Usethe Brush (see page 168) and Eraser (see page 195) functions to draw an object
manually onto the image data provided in the image view.
« As needed, activate/deactivate the Auto-Fill (see page 194) and Contours (see page
194) check-boxes.

4. Click OK to add the region of interest to the list in the functions area.

How to Select an Existing 3D Object

This option allows you to define a region of interest based on objects created using the Object
Creation planning task (see page 163).

RO Properties

[ROI Cerebrum 1 (MR T1 Contrast; Axiat) | A (MR T1 Contrast; Axial
7 : 0 view | 7Tx

Region of Interest (ROI) -

" Manual 30 Object

@ Exsting 30 Object

7 Cubic Box

Properties -

Lo
B conen new
{

Figure 99

1. Enter a name for the region of interest in the Name field.

2. Under Region of Interest, select Existing 3D Object.

In the Properties area:
« Select a color for the object from the palette.
3 Select the anatomical structure from the list to be used as a basis for the region of inter-
est, e.g., the tumor or BOLD MRI activations.
« In the Enlarge Object by field, click the arrow buttons, or enter a value in the field to
define a border around the anatomical structure to be used for sizing the object.

4. Click Generate to create a preview of the object.

5. Click OK to add the region of interest to the list in the functions area.
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How to Define a Cubic Region of Interest

This option allows you to define a region of interest by surrounding the required area with a cubic

frame.
ROI Properties
ROt 0 MR T1 cu.,n..m.‘.;.: > A (MR T1 Contrast; Axial
Region of Interest (RO) - ;
7 Manual 30 Object
7 Existing 30 Otject
‘@ Cubic Box
=
o>
Figure 100
Steps

1. Enter a name for the region of interest in the Name field.

2. Under Region of Interest, select Cubic Box.

3. Inthe Properties area, select a color for the object from the palette.

In the image views, use the mouse pointer to position and resize the region of interest (in-
dicated by the frame) until the area to be used for fiber tracking has been enclosed.

5. Click OK to add the region of interest to the list in the functions area.

Next Steps

Once you have defined the region of interest, you can:
« Adjust the tracking parameters (if required, see page 223).
« Begin tracking fibers (see page 224).

222 Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0



FIBER TRACKING

15.2.2 Adjusting the Tracking Parameters

General Information

Before tracking fibers in the defined region of interest, you can review and adjust the fiber tracking
parameters (if required) in order to optimally track fibers in the image set.

How to Adjust the FA Threshold

The FA threshold is the minimum value of diffusion that will be considered for tracking fibers.

Depending on the DTI data that has been imported to the treatment plan, this setting may need to
be adjusted.

« A lower threshold setting enables smaller and less important fibers to be tracked.
¢ A higher threshold setting reduces noise and displays more prominent fibers.

Step

Drag the FA Threshold slider bar in the functions area to adjust the threshold to the required
level.

NOTE: The threshold level is displayed above the slider bar. The default setting is 0.3.

How to Adjust the Minimum Length

Step

Drag the Minimum Length slider bar in the functions area to define the minimum length in milli-
meters of the fibers to be tracked.

NOTE: The length is displayed above the slider bar. The default setting is 80 mm.
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15.2.3 Tracking Fibers

General Information

The Start Tracking function allows the software to track all fibers that intersect with the active
regions of interest and meet the defined criteria (FA Threshold and Minimum Length). This
function is enabled when one or more regions of interest are visible.

How to Activate Fiber Tracking

Steps

1. Select the region of interest from the list in the functions area.

To track fibers, click Start Tracking.

2. Once the process is completed, the software displays the fibers in different colors accord-
ing to the diffusion direction and the fiber bundle is added to the list in the functions area.

Displayed Fibers

| =)

Create 20 Gbjest —

' comours

SR

E
Figure 101
Fiber Color Diffusion Direction
Red Left-right
Green Anterior-posterior
Blue Head-foot

NOTE: Depending on the image angulation, the fiber color-coding may differ from above.

Visibility of Fiber Bundles

Options

An open eye icon next to the fiber bundle in the list in the functions area means the
~gr% fiber bundle is visible.

Click the eye symbol to hide the fiber bundle.
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Options

A closed eye icon means the fiber bundle is hidden.
Click the eye symbol to show the fiber bundle again.

Windowing Settings

You can adjust windowing settings for the displayed images at any time using the Windowing
(see page 286) or the Advanced Windowing (see page 287) buttons in the toolbar. As
windowing is just a visual threshold, changing these settings will not affect the fiber tracking
calculations.

Fiber Tracking Results

The fiber tracking result is based on calculations from diffusion tensor images. iPlan only
displays the relative representation of local anisotropy that is related to fiber structures in
brain white matter.

The original diffusion information from the scanner may be affected by the tumor type, size
and location. If edema is present, anisotropic information may be lost or distorted.

The tracking algorithm tracks fibers that fulfill the current threshold and minimum length

A settings (see page 223). If these settings are too high or too low, the tracked fibers may
differ from the actual anatomical structure. The resulting fibers should never be seen as an
absolute representation of anatomical structures, and rather as a representation of the
local diffusion passing through the chosen region of interest. Further information is
provided in the scanning instructions available from Brainlab support.
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15.3 3D Fiber Objects

Creating 3D Fiber Objects

General Information

When fiber tracking is complete, you can create a three-dimensional model of the fiber bundle to
export for use with the Brainlab navigation software.

Before You Begin

Because anatomical image sets (e.g., MR) provide higher resolution data, the 3D fiber object can
only be created from anatomical data. Therefore, make sure to fuse the DTI data to an anatomical
image set (see page 147) and to verify the fusion result to ensure the accuracy of the 3D object.

How to Create a 3D Object

Steps

1. Select the fiber bundle from the list in the functions area.

2. Click Create 3D Object... to open the Properties dialog (see page 63).

3. Inthe Name field, enter a name for the 3D fiber object.

From the Image Set list, select the fused image set to which the 3D fiber object should be
linked.

5. Click on the Select color tab and select a color for the 3D fiber object.

Use the Opacity slider bar to define how opaque the 3D fiber object should be displayed
in 3D image views.

Click OK to confirm your settings.

7. The 3D fiber object is added to the list in the functions area, and displayed in the image
views in the planning area.

NOTE: You can track different fiber bundles and create as many 3D fiber objects as are required
for your treatment plan.

Fiber Objects and Anatomical Data

A

226

Depending on the dimensions of the anatomical data and the location of the tracked fibers,
generated 3D fiber objects may be only partially created, or not created at all within these
slice sets. If the tracked fibers are located in areas that are not completely covered by the
anatomical slice set, a corresponding warning message is displayed. If no fibers within the
anatomical data set can be converted to a 3D object, the software displays a warning and
the generation of the 3D object is aborted.
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Example 3D Fiber Object

An example of the pyramidal tract as a 3D fiber object is shown in the image below.

2 (MR; Sagittal) [
Piancs View =g

#

O Bl B e M

IE

Overview E Plan Content

Figure 102

Adjusting the 3D Display

Options

To show the 3D object as an outline only, click the Contours check box in the functions area to
activate it.

To show the 3D object tinted in the selected color, click the Contours check box to deactivate it.

How to Remove 3D Fiber Objects

Steps

1. Select the 3D fiber object from the list.

2. Click Remove.
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16 STEREOTACTIC
PLANNING

16.1 Introduction

Overview

General Information

In Stereotactic Planning, you can:
« Plan possible pathways for the surgical instruments on the scanned images
« Calculate the stereotactic arc settings for the planned trajectory
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16.1.1 Stereotactic Planning Functions

Main Screen

! B
-
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AViews l Wultiplo Sets ] Probe View [ Plan Content

Figure 103

Functions Overview

Function Explanation See

Lists trajectories that you have added to the image set. From
List box here you can modify the visibility, color and properties of the Page 63
trajectories.

New Trajectory... | Add a trajectory to the image set Page 231
Remove Remove a trajectory from the image set Page 244
Duplicate Duplicate an existing trajectory Page 232
Parallel... Create a trajectory that is parallel to an existing trajectory Page 233
Target Position or locate the trajectory target point Page 231
Entry Position or locate the trajectory entry point Page 231
Stereotactic Refer- | If multiple stereotactic localizations are available in the plan,

. . Page 234
ence select the localized image set to be used.
Arc Settings... Check and modify various arc settings Page 234
AC/PC Coordi- Position the target and entry points based on the coordinates

. Page 236
nates... of the selected point
Atlas... Verify _the pla_nneq trajectory in an atlas image and the corre- Page 238
sponding patient images

Display AC/PC Display the AC and PC points if the selected image set is Page 244

Points AC/PC localized, or fused to an AC/PC localized set
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16.2 Creating Trajectories

Adding and Positioning New Trajectories

How to Add Trajectories

Steps

1.

Click New Trajectory... to open the Properties dialog (see page 63).

In the Name field, enter a name for the trajectory.

NOTE: If you do not name a trajectory, it is added to the list as Trajectory and numbered
sequentially.

In the Diameter field, define a diameter for the trajectory (in millimeters).

Select a color for the trajectory.

Click OK to confirm your settings and to add the trajectory to the list in the functions area.

Naming Trajectories

A Assign

each trajectory a unique name so that it can be clearly identified.

How to Position Trajectories

Steps
1. Select the trajectory from the list in the functions area.
9 Click the Target button, and then click on the image to place the target point.
" The target point is displayed as a cross-hair in the image.
Click the Entry button, and then click on the image to place the entry point.
The entry point is displayed as a circle and the trajectory from the entry point to the target
point is displayed in the image.
3. Examples of displayed trajectories are shown on page 245.
NOTE: You can also position the points on the surface of 3D structures in 3D views. If you
position target and entries points in the 3D view, you should then verify the trajectory in
the 2D views.
NOTE: To reposition points, you can also use the mouse pointer to drag the point to the required
position.

Viewing Trajectories

Once you have added a trajectory, you can view the trajectory in the image views and verify it as

describ

ed on page 245.
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16.2.1 Duplicating Trajectories

Before You Begin

You must have at least one planned trajectory in the treatment plan.

How to Create Duplicate Trajectories

Steps

1. Select a previously defined trajectory from the list in the functions area.

Click Duplicate to add the trajectory to the list in the functions area.

2. NOTE: By default, the trajectory is named according to the existing trajectory, followed by
Clone, and numbered sequentially.

Duplicated Trajectory

Duplicate trajectories are overlaid onto the original trajectory. You can reposition the new
trajectory using the Target and Entry buttons (see page 231).
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16.2.2 Creating Parallel Trajectories

Before You Begin

You must have at least one planned trajectory in the treatment plan.

How to Create a Parallel Trajectory

Steps

1. Click New Trajectory... to open the Properties dialog (see page 63).

Define the name, diameter and color for the trajectory as described on page 231.

Click OK to confirm your settings and to add the trajectory to the list in the functions area.

2
3
4. Define either a target point or an entry point for the trajectory (see page 231).
5

Once the target or entry point is positioned, click Parallel... in the functions area.

Properties

In the Trajectories tab, select the existing trajecto-
ry to be used as the basis for the parallel trajectory.
Define the length for the trajectory.

Open the Properties dialog to define the name, di-

ameter and color for the trajectory, and select the
image set.

[53 &fmm

Click OK to confirm your settings and to add the trajectory to the list in the functions area.
The new trajectory is displayed in the image, parallel to the original trajectory.
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16.3 Arc Settings

Overview

General Information

The Arc Settings... function allows you to:

« Check/modify the arc settings for the trajectory selected in the trajectory list

¢ Check/modify the mounting orientation of the arc system

« Modify the trajectory via the arc settings parameters in order to e.g., round values
NOTE: Supported arc systems are described on page 121.

Arc Setting Availability

Arc Settings... is enabled once:

« Stereotactic localization has been performed (i.e., the stereotactic reference is available), and
* The selected image set is the stereotactic reference or fused to the stereotactic reference, and
« A trajectory is planned in the selected image set or in fused sets

NOTE: In order to calculate the arc settings for the planned trajectories, a stereotactically
localized image set must be available.

If there is more than one stereotactically localized (or localizable) image set in the plan, all

A calculations are based only on one image set which must provide a valid localized
coordinate system. You can select an image set from the Stereotactic Reference drop-
down list in the functions area.

How to Select the Stereotactic Reference

You can select the stereotactic reference if multiple stereotactic localizations are available in the
plan.

Step

Select from the drop-down list the localized image set to be used for the calculation and display
of the arc settings and headring coordinates, and for parallel track planning.
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16.3.1 Using Arc Settings

How to Access Arc Settings

Step

Click Arc Settings... to open the Arc Settings... dialog.

Stereotactic Arc Settings

Leksell Multi Purpose Arc on G-Frame Headring

Mounting Orientation | lateral-right

Trajectory
Trajectory (01)

Stereotactic Reference
#1 (MR; Axial)

X E?A

¥ pao

z 125.4

mm
mm
mm

Ring Angle 726

Arc Angle r *

Figure 104

How to Adjust Arc Settings

Steps

To modify the mounting orientation of the arc system, select an option from the drop-down

L list (lateral-left, lateral-right, sagittal-anterior or sagittal posterior).

To adjust values for the target coordinates (in millimeters), enter the values in the fields
provided (e.g., X, Y, Z).

To adjust the values (in degrees) for the angle parameter, enter the value in the fields pro-
vided (e.g., Ring Angle, Arc Angle).

NOTE: Always specify the values in the given format (see also page 121). Otherwise the software
may not accept your arc settings.

The software cannot identify all potential collisions of stereotactic arc/headring
components. Thus, there is the potential that a trajectory cannot be adjusted on the arc
system as planned. In such cases, you must plan alternative trajectories.
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16.4 AC/PC Coordinates

Overview

General Information

A

The AC/PC Coordinates function allows you to position the target and entry points for the
trajectory based on the coordinates of the selected point.

NOTE: Target and entry point planning via AC/PC Coordinates is just an auxiliary planning
functionality which allows you to position trajectories in an image set.

The information provided by the AC/PC Coordinates function may be incorrect,
inconsistent or inaccurate due to improper localization of the AC/PC system, or due to
inherent insufficiencies of the planning methods based on the AC/PC system. To prevent
patient injury, make sure to verify all trajectory positions in the patient image views (e.g.,
the Probe View and Overview tabs).

AC/PC Coordinates Availability

236

The AC/PC Coordinates function is only enabled if:
« AC/PC localization has been performed in the selected image set, or
¢ The selected image set has been fused to an image set that is AC/PC localized

NOTE: Modifying the AC/PC localization will not change the trajectories defined with the AC/PC
Coordinates function. Trajectories will always retain their position relative to the image data in
which they have been created.
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16.4.1 Positioning Target and Entry Points

Before you Begin

Add a trajectory to the list in the functions area as described on page 231.

How to Position Target and Entry Points

In this step, you position the target and entry points via AC/PC system relative coordinates.

Trajectory

T Target Entry

Lateral Coordinate Direction Lateral Angle Direction

.05 mm peaz % [Right v 2403 §|°  |Right  [¥J

A-P Coordinate Direction A-P Angle Direction

o0 mm 139 % IPosten‘or v [19.39_Qj° |Anterior v

Vertical Coordinate Direction Distance to Target

628 mm parr % Ilnfen‘or v, |87.87_‘:Jmm

Reference

Coordinate Origin: { ACPoint @ MCPoint  PC Point
AC/PC Distance: 27.58 mm

Figure 105

1. Select the named trajectory from the list in the functions area.

2. Click AC/PC Coordinates... to open the Trajectory dialog.

3. Set the target coordinates (in millimeters or as a percentage of the AC/PC distance).

For the entry point:
« Set the lateral angle
4 *Select the angle direction (left or right) from the drop-down list

« Set the distance to the target point to a reasonable length (approx. 50-70 mm) and
modify the entry point in the Probe View mode afterwards. (This makes it easier to
judge the trajectory’s course and angle.)

Select the reference point (AC Point, MC Point, or PC Point) for the coordinate system.
NOTE: Depending on your settings, a default reference point is set.

6. Click OK to confirm your settings. The trajectory is now displayed in the image views.
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16.5 Atlas Planning

Overview

General Information

The Atlas... function provides three-dimensional information on the anatomical structure of the
human brain as defined and described by the Schaltenbrand-Wahren brain atlas.

You can use this function to:
< Verify the planned trajectory by matching the patient images to the atlas images

« Position the target and entry points for the set trajectory directly in the atlas images, as well as

in a view containing patient images that have been reconstructed in the same plane as that of
the atlas image

Use of Atlas Planning

The information provided by the Atlas... function may be incorrect, inconsistent or
inaccurate due to improper co-registration of the atlas data to the patient (based on AC/PC
localization) or due to inherent insufficiencies of the atlas data itself. To prevent patient

injury, make sure to verify all trajectory positions in the patient image views (e.g., the Probe
View and Overview tabs).

Atlas Planning Availability

The Atlas function is available if:
« AC/PC localization has been performed in the selected image set, or
¢ The selected image set has been fused to an image set that is AC/PC localized, and

« If a trajectory was in planned in the selected image set, or in an image set fused to the selected
set
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16.5.1 Using the Atlas

Before You Begin

Add a trajectory to the list in the functions area as described on page 231.

How to Access the Atlas Dialog

Steps

1. Select the named trajectory from the list in the functions area.

2. Click Atlas... to open the Atlas dialog.

#2(MR; Coronal)|
Coronal/ACIPC View

)
F
Ny
B
-
@

(et Q)
Available Atlas Sets 120.0%
Schaltenbrand-Wahren (axial)

Schaltenbrand-Wahren (sagittal)

Figure 106

No. |Explanation

@ |Atlas image

@ | Patient image

NOTE: Since the Schaltenbrand-Wahren Atlas is based on a combination of different brains,
inconsistencies between the axial, coronal and sagittal slices may occur.

NOTE: The atlas images shown in the Atlas dialog are not reconstructed and only represent
certain planes and positions in the brain.

How to Show/Hide Atlas Information

Options

To show/hide atlas tissue in the atlas image (left side of the dialog), enable/disable the Tissue
On/Off check box.

To show/hide atlas contours superimposed on reconstructed patient images (right side of the di-
alog), enable/disable the Contour On/Off check box.
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How to Select Atlas Sets

Step

From the Available Atlas Sets list, select the atlas set to be shown in the image on the left side:
* Schaltenbrand-Wahren (axial)

* Schaltenbrand-Wahren (coronal)

* Schaltenbrand-Wahren (sagittal)

The corresponding patient image is shown on the right side.

How to Define theV-Scaling/H-Scaling
V-Scaling regulates the vertical scope of both the atlas image and the superimposed atlas
contours on the patient image.

H-Scaling regulates the horizontal scope of both the atlas image and the superimposed atlas
contours on the patient image.

You can adjust the scaling using the relevant slider. Use the patient images and superimposed
contours to correctly adjust local matching of the contours.

Options

To increase the scope, drag the slider to the right.

To decrease the scope, drag the slider to the left.

How to Position Target and Entry Points

Steps

Click the Target button, and click directly in either the atlas or patient image to place the

L point at the desired location.

Click the Entry button, and click directly in either the atlas or patient image to place the
2. point at the desired location.

The trajectory position is now shown adjusted in the images.
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16.6 Additional Functions

Printing the Treatment Plan

General Information

Once you have completed stereotactic planning, you can generate a printout (PDF) for intra-
operative use with the stereotactic system.

How to Print

Steps

1. ij Click the Print button in the toolbar.

Stereotactic Reference  [43 (MR; Axial) v

& Print only visible trajectories

By clicking OK, you accept the validity of the contents of the
treatment plan.

In the Print dialog, select a localized image set from the drop-down list.

If you would like to include only visible trajectories in your printout (indicated by an open
eye symbol, see page 62), enable the Print only visible trajectories check box.

3. Click OK to display the generated PDF.

PDF Dialog

82> =S ierosert s Dosument et (redire - V]

= Plan305 =
& BRAINLAB rocia 00

patlent name: Demo_Stereotaxy_DBS t J

patient ID: 020210

treatment plan: DBS Planning |

Trajeclory: R ant STN
Length: 65.18 mm

ACIPC Coordinates:

- Image Set #3 (MR; Axial) - AC/PC Distance: 27.26 mm

- Target Point: Lat. R.: 9.65 mm, Post: 1.36 mm, Inf.: 4.72 mm (Ref.. MC)
- Enlry Point: 5.01° Ant,, 21.74° LaL. R.

DICOM Coordinates
- Image Set #4 (CT; Axial), NEURO STIM; Reformatted: 1.12 NEUROSTIMULATION
- Target Point: X: -16.57 mm, Y: 3.34 mm, Z:33.27 mm
- Entry Point: X: -41.63 mm, ¥ -6.69 mm, Z: 92.59 mm

Headring Coordinates:
- Localizer: Leksell MR Coor. Ind. (12 Rods) (#3 (MR: Axial))
- Target Point: X: 86.83 mm, ¥: 98.34 mm, Z: 122.95 mm

- Entry Point: X: 63.22 mm, ¥: 105.22 mm, Z: 62.50 mm

- AC Paint: X: 96.48 mm, Y: 113.49 mm, Z: 118.72 mm

- PC Paint; X: 96,54 mm, Y: 86.21 mm, Z: 117.7 mm

- MS Point X: 97.07 mm, Y: 88.12 mm, Z: 48.00 mm

Stereotaciic arc setings:
- Arc: Leksell Multi Purpose Arc on G-Frame Headring

Mounting: lateral-left

X v Tz [Ring Angle TArc Angle |
|86.8 mm |98.3 mm [122.9 mm [96.5° N

Mounting: lateral-right
X v

Z [Ring Angle TArs Angle ] =

Figure 107
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pd
o

Component

Previous page

Zoom in

Zoom out

Next page

Save

Print

Q|| ©|®|e|0|0

Printer selection

Printed Information

The following information is provided in the PDF:

¢ The name and length of the trajectory

» Arc settings (if the image sets are localized)

« AC/PC relative coordinates (if the image sets are AC/PC localized)

* Headring coordinates for AC, PC, and MS (mid-sagittal) points (see page 240)

Safety Notes

All treatment plan reports must be approved by a qualified person before the information
they contain is used for radiotherapy treatment purposes.

ﬁ All printed coordinates are only valid with compatible positioning systems (see page 13).

About the MS Point

The MS point is required to define the orientation of the mid-sagittal plane (illustrated below) along
the AC/PC axis. The distance from the MS point to the AC/PC is defined as 70 mm.

Figure 108
Stereotactically Localized Image Sets
If the treatment plan contains multiple fused localized image sets, you can select the
preferred localized image to be used as the stereotactic reference. The selected

stereotactic reference will be specified on the printout, on the arc settings dialog, and

242 Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0




STEREOTACTIC PLANNING

displayed on the measurement coordinate label (see page 235). Before applying arc
settings/headring coordinates, verify that the correct stereotactic reference was used (see
page 234).
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16.6.1

General Functions

How to Remove Trajectories

Steps

1. Select the trajectory from the list.

2. Click Remove.

How to Find Target and Entry Points

Steps

1. Select the trajectory from the list.

Q Click the magnifying glass icon on the Target or Entry button.
leeedd The relevant point is now shown in the middle of the view.

How to Display AC/PC Points

If AC/PC localization has been performed in the selected image set, or the selected image set has
been fused to an image set that is AC/PC localized, you can display the AC/PC points in the
image views.

Step

Enable the Display AC/PC Points check box in the functions area.

The points are shown as green spheres in the image views.

MER/S Data

A
A
A

244

If you reposition a trajectory, any MER/S data and tracks belonging to that trajectory will
not be deleted. The software will display information on changed trajectories and
subsequent changes to related tracks in the Plan Content tab where MER/S data is listed.

If you delete a trajectory using the Remove function, any MER/S data entered for the tracks
belonging to that trajectory will be lost. Deleted trajectories can be restored using the Undo
function.

Once you have entered MER/S data, use extreme caution if you modify or remove
trajectories.

NOTE: For more information on MER/S data, see page 251.
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16.7 Trajectory Display and Verification

Trajectory Display

Possible Displays

@ ® ®

| ! s
- @ === - @ = - e A —~ — —

| -~

Figure 109

The display of the trajectory target and entry points in the image views are represented by
different identifiers, depending on their location relative to the currently displayed slice/

reconstruction.

No Point planned
® |In-plane
® |Near-plane
® |Off-plane
@ | Full size
® |Half size
® |Dot
@ | Trajectory pathway
View point
® | Slice/ reconstruction center

Trajectory Indicators
A The intersection indicator (emphasized part of the trajectory) is not related to the scan
thickness or actual tissue penetration. The actual tissue penetration can be determined

using the Probe View.
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The diameter displayed for the trajectory represents the intersection of the trajectory
cylinder with the current slice/reconstruction.

Example Displays

Figure 110
No. |Display Explanation
Entry point The trajectory entry point
. I The trajectory target and entry points are located within the
@ | Single, thick line displayed slice (i.e., the trajectory lies within the slice plane)
The trajectory passes through the current slice plane, howev-
® Dotted line with thick mid- | er the target and entry points are located in different slices
section The thick midsection indicates the point where the trajectory
intersects this slice
The trajectory entry point is located in this slice, however the
® Dotted line with thick tip | target point is located in a different slice
at entry circle The thick trajectory tip indicates the point where the trajectory
intersects this slice
The trajectory target point is located in this slice, however the
® Dotted line with thick tip | entry point is located in a different slice
at target point The thick trajectory tip indicates the point where the trajectory
intersects this slice
® | Target point The trajectory target point

Trajectories in Image Sets

246

Each trajectory is linked to the slice set in which the target point is positioned.

You can link a trajectory to a another image set by selecting an image set and relocating the target
point to this set.

You can verify to which slice set a trajectory is linked by selecting the trajectory in the Plan
Content tab and viewing the corresponding properties information displayed on the right side of
the tab.
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If you subsequently change the slice set, or alter image fusion after positioning a
trajectory, you must verify its accuracy.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0 247



Trajectory Display and Verification

16.7.1 Verifying Trajectories

General Information

The Probe View is useful for verifying trajectories. This tab displays image slices from the
perspective of the trajectory angle (oblique angle). This allows you to see the entire course of the
trajectory and ensure that no critical structures are penetrated.

All planned trajectories must be verified in the image views, e.g., using the Probe View or
Overview tabs.

How to Verify Trajectories

Steps

1. ﬁ' Enable the Scrolling button.

Scroll through scan reconstructions along the axis indicated by the patient icon (shown
bottom left of the image view).

The distance from the view plane to the target point is displayed in the lower right view of
the Probe View tab.

NOTE: You can also verify trajectories using the Pan and Recenter button (see page 284).

Trajectory Display in the Probe View

The below image provides an example of trajectory verification in the Probe View where the
trajectory is penetrating a blood vessel.

MR #2 (Axial) MR
Sagittal ronal Oblique

Figure 111
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Trajectory Display in a Slice View

The below image shows the same trajectory as in the previous figure, but planned in the 4 Views

tab page. Here it is comparatively hard to detect the trajectory’s lateral penetration of the blood

vessel.
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Trajectory Display and Verification
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17 ELECTRODE RECORDING

17.1 Introduction

Overview

General Information

The Electrode Recording planning task allows you to plan parallel tracks in the image set relative
to previously planned trajectories.

Once you have planned one or more parallel tracks, you can view the patient’'s anatomy (using
axial, coronal, sagittal, and probe view reconstructions) relative to given stereotactic positions
along the selected track. You can define these stereotactic positions by adjusting the distance
values in the software.

You can then enter microelectrode recording and stimulation (MER/S) data measured
intraoperatively at a given distance on a specific track.

The entered data is displayed in graphical and anatomical representations on the screen. You can
use the displayed information to determine the optimum implant position for electrode placement.

Before You Begin

Before using Electrode Recording, you should have completed all preoperative planning tasks
such as stereotactic trajectory planning (see page 229). In particular, a trajectory must be defined,
which will be applied to the stereotactic arc.

It is recommended to save a finalized preoperative treatment plan before proceeding with
Electrode Recording, and then save an intraoperative plan. This allows you to review the
procedure in both preoperative and interaoperative states.
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17.1.1 Electrode Recording Functions

Main Screen
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Figure 113
Available Functions
Function Explanation See

Lists trajectories that you have added to the image set. From
Trajectory list box | here you can modify the visibility, color and properties of the Page 148
trajectories.

Track list box Lists tracks that you have added to the image set (parallel to

the selected trajectory) Page 258
New Track... Add a track
Remove Remove a track and any data that has been entered for the Page 259
track
Distance The current depth position of all tracks Page 261
Automatic Eind Center the view to the current depth position along the select- Page 261
ed track
Track Shift Adjust the track position to compensate for e.g., brain shift Page 261
CSV Export Export data to an external folder as CSV file format Page 271
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17.2 Planning Parallel Tracks

Overview

General Information

Parallel tracks, which represent the actual pathway of the electrode through the tissue during
MER/S data acquisition, are required in order to define the exact stereotactic position of the
MER/S data that you measure intraoperatively.

You can plan as many parallel tracks as you wish relative to a selected stereotactic trajectory.
Even if you do not wish to use parallel tracks, and intend only use the track represented by the
trajectory itself, it is still necessary to define the track represented by the trajectory (the center
track).

Reference for Parallel Tracks

As long as the trajectory you select for track planning is applied to the stereotactic arc system, the
arc system which is specifically adjusted for the selected trajectory is considered as the coordinate
reference.

The preplanned trajectory is adjusted on the arc system according to the arc settings you defined
during stereotactic trajectory planning as described on page 229.
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17.2.1 Track Planning Relative to the Stereotactic Arc

Track Coordinates

Parallel tracks can be defined by standard polar (angle and radius) or Cartesian coordinates,
which are related to the coordinate reference specified by the software (usually the arc system
defined by the stereotactic reference).

Track Angle Definition

Depending on the arc system you are using, the orientation and zero position engraved on the
stereotactic arc varies. When planning parallel tracks, you must consider the same orientation
(zero position and angle counting direction) as shown in the figure below.

This position always corresponds to a theoretical left to right mounted stereotactic arc device.

Anterior
Lat. Angle
Left
4 8 oRadiusyT’a:d‘ y
Trajectory
Lat.
180° Right
S
TR |
Posterior
Figure 114
It may happen that the zero mark and angle counting direction engraved on the stereotactic
arc does not fit to the zero mark and angle counting direction shown in the illustration.

When using the Electrode Recording planning task, always use the orientation shown in
Figure 114.

Verifying the Position

The adjusted stereotactic arc has a major impact on the track definition. Once you have
planned a parallel track, use the Probe View and the Overview tabs to verify the defined
track relative to the patient’s anatomy and the entered track coordinates (see page 260).

Verify the angle, radius and reference definition for each track when entering or modifying
the parallel track. Otherwise, the track may be displayed incorrectly, or not as expected,
relative to the anatomical data in the image views.

If you change an image fusion, stereotactic localization or AC/PC localization, always verify
the position of the parallel tracks you have planned in the properties dialog (see page 258)
before adjusting them to the arc system.
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17.2.2 Applying Planned Tracks to the Arc System

General Information

The preplanned angle definition and radius of the parallel tracks are used to adjust the microdrive
mounting in order to optimize the resulting track orientation.

Because the settings displayed in the software during planning are based on standard polar
coordinates (in order to support all available microdrives), the individual track adjustment
parameters for a specific microdrive must be recalculated by the user (see page 255).

Orientation of the Microdrive

In order to accurately adjust the planned tracks on the arc system, consider the axial orientation of
the microdrive @ mounted on the arc system as in the image below.

Figure 115
NOTE: Use the Probe View to plan and verify the orientation of the microdrive.

Microdrive Adjustment Capabilities

Common microdrives normally have a predefined configuration of parallel tracks. For example:

« A “Ben Gun” multi-track device which can be mounted in the “x” (=45°) or “+” (=0°) orientation
* An xly table adjustment for parallel tracks

< A combination of both adjustment capabilities

The below image provides an example microdrive with combined adjustment capabilities.

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0 255



Planning Parallel Tracks

Figure 116

Verify you have adjusted the tracks considering the correct coordinate reference, zero

ﬁ mark, counting orientation and microdrive mounting orientation relative to the individual
arc system. Otherwise, the tracks and all Electrode Recording Planning results will be
displayed incorrectly relative to the anatomical position. This may lead to an incorrect
treatment decision resulting in severe patient injury.

Coordinate References for Parallel Tracks

Coordinate Reference

Explanation

Stereotactic reference

If the selected trajectory is defined in an image set that is the stereo-
tactic reference (or in an image set that is fused to the stereotactic
reference), the stereotactic reference is used as the coordinate refer-
ence for track planning.

In this case, the surgeon can apply the planned tracks based on the
orientations defined by the arc system (as illustrated on the previous

page).

Image Set Coordinates

If the selected trajectory is defined in an image set that is not the
stereotactic reference (and not in an image set fused to the stereo-
tactic reference), the image set coordinate system is used as the co-
ordinate reference for track planning.

In this case, the surgeon must manually define the position and ori-
entation of the frameless positioner relative to the patient in order to
apply the planned tracks to the patient.

Make sure to verify the coordinate reference in order to avoid applying the track
coordinates based on an incorrect coordinate reference.

Example Track Coordinates (Based on Arc System)

Bilateral approach with five parallel tracks per trajectory (“Ben Gun” approach, “+ mount”):

Example Tra- | Track Name Polar Coordinates Cartesian Coordinates
jectory
Name
] Center Radius: 0.00 mm x:0mm
STN Right Angle: 0.00° y: 0 mm

256
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Example Tra- | Track Name Polar Coordinates Cartesian Coordinates
jectory
Name
i Radius: 2.00 mm x: 0 mm
Anterior
Angle: 0.00° y: 2
) Radius: 2.00 mm x: 0 mm
Posterior
Angle: 180.00° y: -2 mm
. Radius: 2.00 mm X: -2 mm
Medial
Angle: 270.00° y: 0 mm
Radius: 2.00 mm X: 2 mm
Lateral
Angle: 90.00° y: 0 mm

NOTE: The reference in this example is the arc system.

Invalid Track Positions

For trajectories that are colinear to the lateral vector of the coordinate reference, the 0° direction
used for track definition is undefined. For such trajectories, it is not possible to create, modify, or

visualize tracks. In this case, you can slightly change the trajectory, or use an alternative

trajectory.
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17.2.3 Planning New Tracks

How to Select the Image Set and Trajectory

A

Steps

Click the Slice and Image Set Selection button and select the image set that
contains the required trajectories.

1. ?I NOTE: If image sets are not fused, make sure to select the image set which
contains the desired trajectory. Otherwise, the trajectory will not appear in the
list.

2. Select the relevant trajectory from the list in the functions area.

Click New Track....

The Properties dialog opens in which you can define coordinates for the tracks.

Make sure to select the correct trajectory for track definition. Only the trajectory applied to
the stereotactic arc system (or frameless positioner) can be used as the basis for planning
tracks and entering MER/S data. An incorrectly selected trajectory may lead to incorrect
anatomical correlation when viewing the MER/S data!

How to Add Tracks

258

Properties

r Track

Name ﬁrack (o1)

Trajectory: Trajectory (01)

Polar Coordinates ~ LA A"D
Angle 359.91 §* zmr":""‘s/ \_ oot
Radius 0.00 ;j mm Tﬂm"' } Rﬁ"‘

r Cartesian Coordinates ~
0.00 &) mm

[ 000 £ mm Posterior

Stereotactic Reference: #1 (MR; Axial)

C o (o

Figure 117

Steps

In the Properties dialog, enter a name for the track in the Name field. For example: Cen-
1. ter (track that represents the pathway of the actual trajectory), anterior, posterior, medial,
lateral, etc.

Enter the coordinates in the fields provided. You can define either polar or Cartesian coor-
dinates.

2. NOTE: Coordinates for the center track should remain “0” as this track represents the ac-
tual trajectory. Example track coordinates are provided on page 256.
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Steps

Verify that the reference for the track shown in the dialog is Stereotactic Arc System.

NOTE: If the selected image set is not stereotactically localized or fused to a stereotacti-
cally localized image set, the reference is shown as AC/PC Coordinate System (if the
image set is AC/PC localized or fused to an image set which is AC/PC localized). If the
image set is neither stereotactically nor AC/PC localized, the reference is shown as Im-
age Coordinate System (see page 256).

4. Click OK to confirm your settings and add the track to the track list in the functions area.

How to Modify Tracks

Once you have created a track, you can modify it at any time.

Step

Click the properties icon next to the track in the list to open the Properties dialog, and

=t change the track coordinates as required.

How to Remove Tracks

Steps

1. Select the track from the list.

2. Click Remove.

A If you remove a planned track, all previously entered data for the track may be lost.
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17.2.4 Verifying Tracks

General Information

A
A

Once you have planned tracks, you should verify the position of the tracks relative to the actual
anatomy in the Probe View and/or Overview tabs.

In these tabs, you can visualize the entire pathway of the tracks to ensure that no critical
structures are penetrated.

Verify the anatomical position of all planned parallel tracks in order to avoid vessel injury
and inefficient or incorrect pathways through the tissue. Verify all planned tracks before
adjusting the planned arcs on the arc system in preparation for patient treatment.

Changes to the treatment plan (AC/PC Localization, stereotactic localization(s) or image
fusion(s), trajectory positions) may cause unexpected changes to track information,
including MER/S data. Make sure to verify the anatomical position of the track in
anatomical views, as well as track coordinates in the Properties dialog (see page 258),
before implanting the electrode or making any clinically relevant conclusions based on the
provided track information.

Displayed Tracks

260

e Track(02)
A Track (83)
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Figure 118

The track and trajectory currently selected from the Track list in the Functions area are
highlighted in yellow in the image views.

NOTE: To best verify the track positions in the image views, you should hide the corresponding
trajectory by clicking the eye button to close it.
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17.2.5 Track Display and Position

Track Depth Position

The track distance indicates the current position for the selected track. The position is indicated as
follows:

Depth Position Display

H If the current view is in-plane with the current depth position of the selected track, the
track position is indicated by a comparatively large cross

- If the current view is close to the current depth position of the selected track, the track
position is indicated by a comparatively small cross

. If the current view is not in-plane with the current depth position of the selected track,
the track position is indicated by a circle

How to Adjust the Depth Position

You can adjust the depth position of the tracks in order to define the position where the MER/S
data is to be entered, and to better visualize the pathway through the tissue.

Step

In the Distance field in the functions area, click the arrow buttons, or enter the value in the field.
The displayed depth position of all tracks is adjusted accordingly in the image views.

How to Center the View to the Track Depth Position

When the Automatic Find checkbox in the functions area is enabled, the image views will
automatically center to the current depth position of the selected track each time you adjust the
depth position of the track.

How to Shift Tracks

You can use the Track Shift options in the functions area to reposition tracks in order to e.g.,
compensate for brain shift (if the intraoperative situation no longer matches the image data
acquired preoperatively).

Step

In the Track Shift fields, click the arrow buttons, or enter the value in the field to adjust the track
in the corresponding direction (lateral, anterior-posterior, and vertical).

All tracks associated with the selected trajectory shift accordingly. The trajectory position does
not change.

Track Intersection Indicators

An intersection indicator is also shown for each track. The indicators display the intersection
between the track and the currently displayed viewing plane.

The track display varies depending on whether the entire track is located in the same view plane,
or whether the track extends over several slices.

The intersection indicators have the same display convention as for the stereotactic trajectories
(see page 239).
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Do not confuse the intersection indicator with the current depth position indicated by the
cross. If in doubt, use the Automatic Find function to center all views relative to the
currently selected track and current depth position.
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17.3 Entering MER/S Data

Overview

General Information

Once parallel tracks have been planned in the software, you can intraoperatively enter
microelectrode recording data obtained along the planned tracks at varying depths directly in
iPlan.

MER/S Data Types

You can enter data for the following categories:
« Comment

 Positive effect

* Negative side-effect

Comments

A comment can be a single data entry (obtained during microrecording) related to a certain
position on a planned track, which provides any type of descriptive information.

Comments can be used, e.g., to describe the analyzed pattern of the recorded neuronal activity.
For example, “regular burstic activity” might be entered if the recording signal shows regular
burstic activity.

Comments can also be used to describe the behavior of the patient during the stimulation
measurements. For example, “very nervous patient, unreliable result” might be entered, if the
patient does not cooperate very well or is too nervous to provide reliable results.

In this case, the surgeon can later decide what to do with the measured results.

Positive and Negative Effects

You can enter data based on results obtained during intraoperative stimulation at a specified
stimulation amplitude related to a certain position on a planned track. You can classify such
entries according to whether a positive or negative effect was noted. You can use this type of data
as distinct and quantitative information (criteria) for qualifying or disqualifying the measured
position for the final electrode placement.

« A positive effect is defined as a “desired” effect on the patient (such as arm movement in a
patient with rigidity) resulting from the stimulation

« A negative effect is defined as an “undesired” effect on the patient resulting from the stimulation

Amplitude Settings

A valid stimulation amplitude unit is defined in iPlan according to clinician preference. If a change
to the unit is required, contact Brainlab support.
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17.3.1 Entering Data

How to Access MER/S Data Entry

BE EELEEFLEE N

C e = Last Mtitng:

Overview MERIS Data 1 Multiple Sots I Probe View [ Plan Content £ BRAINLAB
iPlan Stereotaxy 3.0

Figure 119

Steps
1. Open the MER/S Data tab.

From the trajectory list, select the trajectory which is currently applied to the stereotactic
arc system (the adjusted stereotactic arc as mounted on the patient headring intraopera-
tively).

NOTE: Trajectories that do not belong to the selected image set (or to other image sets
that are fused to it) are not listed in the trajectory list. It may be necessary to first select
the relevant image set (see page 258).

3. From the track list, select the track for which you would like to enter data.

Click the New Entry... button.
The Properties dialog opens.
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Properties Dialog
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Figure 120

You can now enter comment, positive effect, or negative side-effect data related to specified
positions on the selected track. The data types are described on page 263.

Before entering data in the Properties dialog, verify the selected trajectory and track name
shown in the dialog to ensure that your selection is correct.

How to Enter Comments

Steps

1. @ Select Comment.

5 In the Distance field, click the arrow buttons, or enter the value in the field to define the
" track position for which the comment is relevant.

Enter a name or description for the comment in the Description field, or select an already
3. .
entered name from the Template list (see page 269).

The comment will be represented as a sphere at the indicated track position in the image
views.

« From the color palette, select a color for the sphere.
4. e« Use the slider bar to adjust opacity of the sphere in the image views.

« In the Diameter field, click the arrow buttons, or enter the value in the field to define the
sphere diameter.

« Enable the Outline check box to show the sphere outlined with the selected color.

5. Click OK to enter the comment and close this dialog.
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How to Enter Positive Effects and Negative Side-Effects

You can enter data based on results obtained during intraoperative stimulation at a specified
stimulation amplitude, and classify such entries according to whether a positive or negative effect
was noted.

Steps

Depending on the effect, select:

@

1. Positive Effect (indicates a suitable position for final electrode placement)

Q

Negative Side-effect (indicates an unsuitable position for final electrode placement)

2. Enter a name or description for the effect in the Description field.

In the Distance field, click the arrow buttons, or enter the value in the field to define the

3. track position for which the effect is relevant.
4 In the Amplitude field, click the arrow buttons, or enter the stimulation amplitude value at
" which the effect was obtained.
Use the Rating slider bar to define the strength of the effect. Dragging the slider bar to
the right represents a stronger effect. Dragging the slider bar to the left represents a mild-
er effect.
59% @
5.

Positive Effects: Slider bar is shown in green
59% NN

Negative Side-effects: Slider bar is shown in red

The result will be represented as a sphere at the indicated track position in the image
views.

« From the color palette, select a color for the sphere.
6. + Use the slider bar to adjust opacity of the sphere in the image views.

« In the Diameter field, click the arrow buttons, or enter the value in the field to define the
sphere diameter.

« Enable the Outline check box to show the sphere outlined with the selected color.

7. Click OK to enter the effect and close this dialog.

Adding Entries for Other Tracks and Trajectories

266

You can enter as much MER/S data as you like for a track at varying positions and stimulation
amplitudes. You can also use the templates for entering data (see page 269).

« To add data to other tracks belonging to the same trajectory, select the track and repeat the
steps above.

« To enter data for tracks belonging to another trajectory (due to the setup or the procedure), first
select the trajectory, and then repeat the steps above.
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17.3.2 Viewing Displayed MER/S Data

General Information

All MER/S data that you entered (comments, positive effects and negative side-effects) are now
shown in the MER/S Data tab.

You can use the displayed information to determine a suitable position for the placement of the
electrode by analyzing the MER/S data you entered.

Additionally you can use the information to evaluate the tracks that you planned (page 258). If the
tracks do not provide a suitable implant position, planning of alternative tracks may be necessary.

MER/S Data Tab

Distance  Amplitude Rating MER/'S data

500 mm (&) zona inserta
1400 mm Q) wainsam
1300 mm @ zons inserta
1200mm Q) 00a msers

@_ 70 mm @ 00 imsarta
600 mm @ rona inserta

By Track (03)
e Track (14)

Ay Track (85)
zzzzz

Track s ————————

Laers [ 500 Sfmm

ae oo ojmm

vertest [ om0 ojmm
csvixpor

e el EE e e

( —— ) ( [m—— ) Last Modified: 2009.98.01 144430

Overview ] MERIS Data l Multiple Sets l Probe View ! Plan Content # BRAINLAB
iPlan Stereotaxy 3.0

Figure 121

Screen Explanation

No. |Explanation

The list view shows all entered MER/S data and corresponding settings defined
in the Properties dialog.

Click the properties icon next to a list entry to open the Properties dialog, and
O] change settings as required.

% Click the eye symbol to hide the colored sphere representing the corresponding
data entry in the image views.

The image views display each MER/S data entry (indicated by spheres according to the
color you defined) along the selected track at the defined location. Each sphere corre-
sponds to the listed entries in @. You can use the image views to review MER/S entries
® |relative to anatomical data.

NOTE: To view MER/S data in larger views, you can also switch to e.g., the Overview or
Probe View tabs.
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Electrode Recording Results in Overview Tab
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Figure 122

Selecting MER/S Data Entries

[ New Track... ][ Remove ]
Distance 0.00 ;] mm

' Automatic Find

Track Shift -
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Figure 123

The distance value (indicating the current depth position along the track) shown in the functions
area corresponds to the data entry currently selected in the list. When you select an individual
entry from the list in the MER/S Data tab:

« The distance value updates according to the selected entry

* The image views are centered to the sphere representing the selected entry (when the
Automatic Find check box is enabled)

How to Delete Entries

Steps

1. Select the MER/S data entry from the list.

2. Click Remove Entry.
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17.3.3 Working with Templates

General Information

Each MER/S data entry (see page 265) is added to the Templates list in the Properties dialog.
The templates are available in the list for the treatment plan in which you are currently working.

You also have the option of adding permanent templates to the iPlan application to be available in
treatment planning for any patient. This is useful if you enter standard MER/S data into many
treatment plans.

Templates List

Trajectory: Rant STN 7 (&) comment

Track: Track £1 1~ (3] Positive Effect 5
Py

@ (2) Negative Side-eftect

Distance: 1.00 §]mm current new
Ampiitude: | 0.00 3] R If

Rating: 60% w1 Diameter: 100 ) mm

[~ outline

Templates

L9 1.00 mm

Figure 124

When you add a MER/S data entry, the entry is shown in the Templates list @ the next time you
open the Properties dialog. These entries are relevant only for the selected treatment plan.
Only the same types of MER/S data entries are listed together. This means e.g., that all of the

MER/S data entries that you classified as a Comment are listed together. The data type in the list
depends on your selection in @.

How to Add a Permanent Template

Steps

Enter a name for the template in the Description field, or select an existing entry from the

L Templates list.

2. Define all settings for the template (e.qg., distance, color, amplitude when relevant).

Click Add template.

The new template now appears in the Templates list. The relevant icon is shown as a file
3. icon (see table below).

This template will be available in every treatment plan that you open with the iPlan soft-
ware.

NOTE: Adding a template does not necessarily mean the MER/S data entry is included in the
treatment plan. To include it, make sure the defined settings are correct and then click OK in the
Properties dialog. The entry will be shown in the list in the MER/S Data tab.
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Template Symbols

The symbols next to each entry in the Templates list indicates whether the entry is available only
in the current treatment plan or as a permanent template.

Symbols MER/S Data Type Explanation
@ Comment Available only in current plan
B Comment Available as a template
@ Positive effect Available only in current plan
Ea Positive effect Available as a template
@ Negative side-effect Available only in current plan
B Negative side-effect Available as a template

How to Remove a Permanent Template

Steps

1. Select the template from the list.

2. Click Remove template.
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17.3.4 MER/S Data Backup

General Information

In order to keep intraoperatively acquired MER/S data accessible after a system crash, you can
save the MER/S data as a text file in a chosen directory e.g., on a USB flash drive or a client
computer hard drive (if iPlan Net is used). In the event of a system crash, the text file can be
opened without iPlan, using a basic text editor provided by the operating system on an alternative
computer platform.

The backup feature should always be used in order to prevent permanent loss of
intraoperatively acquired data due to a system crash.

How to Back Up Data

CSV Export —— ——

Figure 125

The backup feature is activated via the CSV Export section of the functions area.

Steps
1. To activate data back up, click Export....
In the Browse dialog that opens, select the folder in which to save data.
2. NOTE: The software tests the connection and displays a message if the path is invalid.
3. Click OK to close the Browse dialog.
4. Click Automatic to save data automatically.

Saved Data

The following data will be saved:

Patient name and ID

Treatment plan name

Stereotactic reference (image set and stereotactic localizer)

Stereotactic coordinates for AC, PC and MS (if AC/PC localization exists in the group of fused
sets which contain the stereotactic reference

Track name
Parent trajectory name
Track coordinates (target and entry)

MERY/S data (including data type, distance, amplitude, description, rating, color, visibility,
opacity, and contour)

Application name
Time stamp
Checksum
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18 TOOLBAR FUNCTIONS

18.1 Introduction

Overview

General Information

The toolbar (located to the right of the planning area) provides general functions that can be used
when creating a treatment plan.
Availability of toolbar buttons depends on the current task, and the type of scan image displayed.

Activating Toolbar Functions

Once you click a toolbar button to activate the corresponding function, the button is shown yellow.
Inactive buttons are shown blue.
NOTE: A toolbar button may be shown grayed out e.g., if it is not applicable for the loaded data.
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18.2 Selecting an Image Set

Overview

General Information

The slice and image set selection function allows you to select the image data to be displayed in
the image views.

How to Access Selection

Step

Click Slice and Image Set Selection.
The Set Selection dialog opens.

Set Selection Dialog

Set Selection

Image Sets. Images  Scan Date ¥ Comment

@ 3 #1 (CT; Axial) 15-MAR-2007 15:41:23  HEURO STIM; Reformatted; 1.12 NEUROSTIMULATION

g #1 (MR Axial) 3 13 MAR 2007 12:28:14  HEURO*STEREO- HEUROHAY; § WAIR TRA RECOMB

13 MAR 2007 12:10:55

#1 (MRS Axial)
Original 15730

Figure 126

How to Select Images

Steps

1. From the list of available image sets @, select the image set to be displayed.

To view the available image slices, use the scroll bar in the left view @.

2. You can also place the mouse pointer in the right image view ® to scroll through individu-
al slices.

Click OK to confirm your selection and display the slices in the image views in the plan-
ning area.
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18.3 General Options

Overview

General Information

The Options function allows you to adjust the display and orientation of the images that are
displayed in the image views.

How to Access View Options

Step

p I Click Options to open the viewing options tabs.

Options Tabs

Viewing Options 3D Thresholding

.!l Image Display

& Useimage interpolation
Display Orientation

" Feet First Supine (LPH)
@ Head First Supine (RPF)
7~ Feet First Prone (RAH)
7~ Head First Prone (LAF)

, ‘ 3D Objects

™ Show 30 objects in 20 views
[~ Show only contours

& show Trajectory Diameter
Contour Thickness

@ Thin Contour

" Medium Contour

" Thick Contour

Stereoscopic Dispiays

™ Enable Stereo 30 Display

d
r— lgasl Measurements

™ Display ruler in 20 views

Coordinate System

[0 Coordinates

F— s 30 Plane View Options.

W Axial Plane
& Coronal Plane
W sagittal Plane

Figure 127
No. |Tab See
@ | Viewing Options Page 276
@ | 3D Thresholding Page 280
® | 3D Clipping Page 281

NOTE: The availability of the tabs depends on the planning task you are in.
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18.3.1

Viewing Options

Viewing Options Tab

Viewing Options 3D Thresholding 30 Clipping
@—_ﬂ Image Display = ‘ 30 Objects @
W Useimage interpolation [T Show 30 objects in 20 views
: [ Show only contours
Display Orientation 3 %
@ e & Show Trajectory Diameter
‘@ Head First Supine (RPF) Contour Thickness
7~ FeetFirst Prone (RAH) @ Thin Contour
7" Head First Prone (LAF) F 4 7 Medium Contour
™ Thick Contour
Stereoscopic Displays
[ Enable Stereo 30 Display
~ |.:‘] Measurements — 4 3D Piane View Options @
[~ Display ruler in 20 views W Axial Plane
@ Coordinate System 4 cor_m.‘ e
[Ho Coordinates v (e e
Figure 128
No. |Option See
@® |Image Display Page 276
@ | 3D Objects Page 277
® |3D Plane View Options Page 277
® | Measurements Page 278
Image Display
- - 3 Image Display
& Use image interpolation
Display Orientation
" Feet First Supine (LPH)
@ Head First Supine (RPF)
" FeetFirst Prone (RAH) ‘
/™ Head First Prone (LAF) F
Figure 129
Options

276

When Use image interpolation is activated, the software interpolates the pixels of the scan im-

ages, resulting in an improved image display.

From the Display Orientation options, choose the orientation that you prefer to work with, or the

image orientation that matches the planned orientation of the patient on the operating table.
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3D Objects

r l 3D Objects

™ show 3D objects in 2D views
™ Show only contours
& Show Trajectory Diameter

Contour Thickness
Q Thin Contour

™~ Medium Contour
™ Thick Contour

Stereoscopic Displays

™ Enable Stereo 3D Display

Figure 130

Options

Select Show 3D objects in 2D views to enable the display of objects (e.g., created with the
Object Creation planning task) three-dimensionally in 2D views.

Select Show only contours to show 3D objects as out-
lines only (left image). When deactivated, 3D objects are
shown filled in (right image).

Select Show Trajectory Diameter to display the trajectory according to the diameter defined
during trajectory planning (see page 231).

Select from the following Contour Thickness options to define the width of object contours:
* Thin Contour

* Medium Contour

» Thick Contour

3D Plane View Options

r 4g=2¥ 3D Plane View Options

N Axial Plane
v Coronal Plane
& sagittal Plane

Figure 131
Select from the following options to display the corresponding plane in 3D views:
« Axial Plane
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¢ Coronal Plane
« Sagittal Plane

#1 (CT; Axial)
Planes View

Figure 132

NOTE: To see the results, make sure that Planes is activated via the View Types but-
ton (see page 77).

Measurements: Display Ruler

d
r l(-.l Measurements

Q Display ruler in 2D views

Coordinate System

[aciec v)

Figure 133

Step

Select Display ruler in 2D views to activate a scale (in millimeters) on the right side of axial,
coronal, and sagittal image views.
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Measurements: Coordinate System

d
— lepd Measurements

Q Display ruler in 2D views

Coordinate System
[acipc

No Coordinates

<

DICOM

IEC61217

Headring

BrainLAB Image Set

RTOG —

Figure 134

From the Coordinate System drop-down list, you can select the coordinate system to be used
while using the Measure Distances, Measure Angles functions (see page 293) or Measure
Values/Hounsfield Unit functions (see page 291).

NOTE: The display of the selected coordinate system is described on page 292. Coordinate
system options are described on the following page.

Coordinate System Options

Option Explanation

No Coordinates | No coordinates are displayed

Coordinate system is aligned with the AC/PC system as defined in AC/PC lo-

ACIPC calization (see page 133)

DICOM Coordinate system according to DICOM standard

IEC61217 Coordinate system according to IEC61217

Headring Coordinate system according to the headring/localizer combination

Brainlab Image

Set Brainlab internal coordinate system

RTOG Coordinate system according to RTOG
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18.3.2 3D Thresholding

General Information
In this tab, you can define the threshold for the range of gray values that are used for the
calculation of the 3D model of the selected image set.
Depending on the image set, values are displayed as follows:
¢ CT: Hounsfield units (HU)
« MR and SPECT: Gray values
« PET: Standardized uptake values (SUV)
NOTE: More information on these values is provided on page 291.

How to Define the Threshold

Viewing Options 3D Thresholding 3D Clipping

g S 0

-500 Threshold HU Threshold Type |Skin v

Figure 135

Steps

Use the following options to adjust the threshold:
« Use the slider bar in the mapping function (bottom right of the screen)
1. .« Enterthe value in the Threshold field beneath the mapping function

« Select the predefined threshold type from the drop-down list (Skin or Bone, for CT im-
age sets only)

To create a preview of the resulting 3D model, click the update view at the bottom left of
the screen.

How to Reset the Threshold

Step

i/ To reset the threshold to the default skin/bone value, click the Reset Threshold but-
.‘ ton in the 3D Thresholding dialog.
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18.3.3 3D Clipping

General Information

In this tab, you can define the part of the image to be displayed in the image views by:

« Positioning a frame around a part of the image you would like excluded from the 3D view
(Enable Clipping Range)

« Excluding a quadrant of the 3D model in order to display a cross-section of the image set
(Enable Cubic Cut)

How to Define a Clipping Range

Viewing Options 3D Thresholding 3D Clipping

30 Clipping Areas
W Enable Clipping Range

(™ Enable Cubic Cut
Click here for preview!

Figure 136

Steps

Click Enable Clipping Range.
A blue frame is displayed in the upper image views.

2 P If not already enabled, click the Adjust Clipping Range/Cubic Cut button in
’ the toolbar.

3 Position the mouse pointer over the frame and adjust it so that it surrounds the area to be
" excluded from the 3D view.

4 To create a preview of the resulting 3D model, click the update view at the bottom left of

the screen.
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How to Define a Cubic Cut

2
.—;.!J
EY
&

30 Clipping Areas
™ Enable Clipping Range:
W' Enable Cubic Cut
@ AnteriorLeft  Anterior Right

" PosteriorLeft Posterior Right

Figure 137

Steps

Click Enable Cubic Cut.
A blue frame is displayed in the upper image views.

I

If not already enabled, click Adjust Clipping Range/Cubic Cut in the toolbar.

Select a quadrant to be excluded from the 3D view:
e Anterior Left

e Anterior Right

« Posterior Left

« Posterior Right

Click on either edge of the quadrant and adjust the angles to define the area to be exclud-
ed from the 3D display.

To create a preview of the resulting 3D model, click the update view at the bottom left of
the screen.
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18.4 Viewing Images

Browsing and Scrolling Images

General Information

The browsing and scrolling direction corresponds to the selected display orientation (see page
276) and is represented by the patient icon in the lower left corner of the view.

How to Browse Slices

The Browse Slice and Browse Slices buttons are available in views that display original image
slices or slice reconstructions (see page 67).

Options

J‘ ‘I Click Browse Slice to advance forward or backward by one slice.
e

== = ¥| Click Browse Slices to advance forward or backward by 3 or 7 slices (e.g., in
* the 4 Views or 8 Views tabs).

How Scroll Through Images

The scrolling function varies depending on the selected tab:
« Depth Scrolling: In reconstruction views, use this button to scroll through scan reconstructions

« Slice Scrolling: In slice views, use this button to scroll through available slices (similar to the
slice browsing function)

Steps

1 ﬁl Click the scrolling button to activate it.

Hold down the left mouse button and move the mouse pointer upwards or downwards on
the selected image to display the required depth or slice.

2.

3. Click the button again to disable the function.

NOTE: The original slice distance is different than the slice distance used for reconstructions.
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18.4.1 Pan and Recenter

General Information

The Pan and Recenter function allows you to:
« View specific planes in the image set
« Drag the image in order to better examine a particular area

How to Use Pan and Recenter

Steps

1 «'e Click Pan and Recenter to display vertical and horizontal planes indicated by
' ) ‘. blue lines on the images.

« To view a specific plane, click the mouse pointer on a line (representing a plane) and
drag it to the desired area.

2.« To simultaneously move planes, click on the intersection point of both lines and drag
the lines to the desired position.

The view is recentered to the new position.

To examine a particular area in the image, place the mouse pointer on the image (mouse
pointer is displayed as hand symbol) and drag it to the required position.

You can also use the Zoom In function (see page 285) in combination with the panning
feature to better examine the image.

4. Click the button again to disable the function.

Additional Methods for Centering Views

Options
Clicking on the find icon centers the view to the point that is selected in
the functions area.
Q NOTE: The find icon is available during registration points and trajectory

planning.

W = ticctoy o) e Double-click directly on the item shown in the list in the functions area to
center the view accordingly. In trajectory planning, for example, you can
center the view to either the target or entry point.
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18.4.2 Zooming Images

How to Zoom

Button Explanation

Clicking Zoom In zooms in on the displayed image.
To zoom in on a specific region of interest:

""f ‘ « Position the mouse pointer on the area

 Hold down the left mouse button and drag to open a selection frame
* Release the mouse pointer to show the zoomed in region of interest

Q‘ Clicking Zoom Out allows you to obtain an overview of the entire image.

NOTE: Right clicking in the view in Zoom In mode will zoom out. Right clicking in Zoom Out
mode will zoom in.
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18.5 Windowing

Basic Windowing

General Information

You can use windowing settings to adjust the gray level distribution in displayed images to
improve the visibility or contrast of structures.

You can adjust windowing settings in axial, sagittal and coronal views.

How to Adjust Windowing Settings

Steps

1. - Click the Windowing button to enable it.

To view current settings, click on the view and hold down the left mouse
button to display a mapping function.

NOTE: The mapping function disappears as soon as the mouse button is

kbl rcleased again.
Width: 416

3. Click the button again to disable the function.
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18.5.1

Advanced Windowing

General Information

The Advanced Windowing function provides advanced options for adjusting the gray value
distribution so that it is easier to distinguish bone structure or marker points from soft tissue.

Depending on the image set, values are displayed as follows:
¢ CT: Hounsfield units (HU)

« MR and SPECT: Gray values
« PET: Standardized uptake values (SUV)
NOTE: More information on these values is provided on page 291.

How to Activate Advanced Windowing

Step

[- ! | Click Advanced Windowing to open the Windowing dialog.

Screen Layout

Blue) are provided, allowing you to define individual windowing settings for each image set.

#1 (MR; Axial)

Original 149176

=

Rright [s20

AT (MR; Axial)
Original 1491176

Color Tables

Hot Metal
Rainbow
Sokoloff

Predefined Windowing Settings

Current Windowing
Full Range
Radiology Defined

™ inverse

Py
F
o
Ej
-
X
#

Level |470

Width [s00

Figure 138
NOTE: During image fusion (see page 147), two tab pages (Windowing Amber and Windowing

Q0® ® 6

Screen Explanation

No.

Area

Explanation

Current image

Original slice from the current image set
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Windowing

No. |[Area Explanation
® |Preview Preview of the modified slice according to your adjustments
Wlnd0W|ng Re- Apply gray values taken from a specific region of the image set, to the
® |gion of Interest 7S
) entire image set
function
Color scheme options
* Gray
@ | Color Tables » Hot Metal
* Rainbow
* Sokoloff
Select predefined windowing values:
« Current Windowing: Reset windowing settings to those defined when
you first entered this dialog
Predefined  Radiology Defined: Apply settings defined when images were initially
® |Windowing Set- | acquired
tings « Bone: Apply settings to blend out soft tissue and display bone more
clearly (CT image sets only)
« Full Range: Apply the full range of gray values/Hounsfield units ac-
quired by the scanner
Allows you to invert the color display, reversing the default setting so
® Inverse check |that air, for example, is displayed in white and bone in black. This is
box useful in order to improve contrast before performing object creation
(see page 163).
Level & Width . .
@) slider bars Adjust the gray value level and width
Mapping func- | Provides a graphical representation of the Hounsfield unit/gray value
tion distribution in the image data
® Zoom check Limits the graphical representation of the Hounsfield unit/gray value dis-
box tribution to a specific area

How to Adjust the Gray Level and Width

288

Options

To adjust the image windowing center:

Level ]4?0 r

« Enter the value in the Level field, or
 Adjust the slider until the required value is shown

To adjust the image windowing width:

Width [300 F

« Enter the value in the Width field, or
« Adjust the slider until the required value is shown
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How to Adjust the Width of Gray Value Distribution

0] @) ®

Zoom [~ Zoom

-1024 30M -1024 30M
|-135 Left HU Right HU [228 135 Left HU Right HU |328
Figure 139
Options

To adjust the values:
« Enter the Right and Left values directly in the fields provided, or

« Use the mouse pointer to adjust the left value @ and/or right value ® sliders until the required
values are shown in the corresponding fields

To restrict the graphical representation of the gray value distribution to a specific area so that
windowing can be more accurately defined, activate the Zoom @ check box.

How to Use Windowing in the Region of Interest

This option allows you to define a specific area in the image set and then apply gray values from
this area to the complete data set.

Steps

R
1. bfi Click the Windowing Region of Interest button to enable it.
po - .J‘

In the Preview window, use the mouse pointer to draw a frame around the area from
which you would like to select the windowing settings.

NOTE: You can also click in the Preview area on the required location in the image.
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290

Steps

Release the left mouse button to see the calculated preview results.

The software takes the minimum and maximum values from the defined area and applies
them to the Level and Width sliders, and Left and Right fields.

Click OK to apply the gray values from the selected area to the entire image.
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18.6 Measurement Functions

Hounsfield Units/Gray Values Measurement

General Information

The Measure Hounsfield Units and Measure Values functions allow you to measure either
Hounsfield units or gray values of up to three points in an image slice.

Button Explanation

Measure Hounsfield Units is displayed for CT image sets

&

Measure Values is displayed for other image sets (e.g., MR, SPECT, PET)

ol

Measurement Units

Unit Explanation

With diagnostic CT imaging, density information is evaluated in interna-
tional Hounsfield Units (HU) on a scale ranging from: -1024 to 3071,

where 0 is the value for water (1.0g/cm3) and -1000 the value for air.

With neurological CT imaging, a level of 40 HU and a width of 100 HU is
usually used to contrast brain tissue.

HU (Hounsfield
units)

The gray value display ranges from:
Gray values « 0 (black) to 255 (white) for 8-bit images
« 0 (black) to 65535 (white) for 16-bit images

FA values Refers to the measure of fractional anisotropy and has a range of 0 - 1

ADC measurement
(Apparent Diffusion  Expressed in mm?/sec
Coefficient)

Semi-quantitative way to assess PET activity at a given focus

The implementation of the calculation of standard uptake values in PET
scans into the iPlan software is based on the following publication:

“M.Schmidt et al., 18F-FDG PET for detecting recurrent head and neck
cancer, local lymph node involvement and distant metastases - Compari-
son of qualitative visual and semi quantitative analysis, Nuklearmedizin
3/2004; 91-101.”

SUV (Standard up-
take values)

How to Measure Gray Values/Hounsfield Units

Steps

1. Click the measurement button (Measure Hounsfield Units or Measure Values).

Click the mouse pointer onto any point in the slice to display the relevant value at the se-
lected point.

To update the value dynamically, hold down the left mouse button and move the mouse
pointer across the image.

3. Click the button again to disable it and remove the displayed value from the image view.
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Displayed Values

iPlan can only display the gray value/Hounsfield unit/SUV information per pixel as calculated and
exported by the scanner. Please pay particular attention when interpreting this information, and
make sure the information is correct. Cone beam CT data or rotational angio data, for example,
will not contain actual HU values.

The user is responsible for ensuring the accuracy of the Hounsfield unit value shown.

As standard uptake values (SUV) can vary depending on the PET scanner used, always
compare the displayed values with the SUV obtained directly at the scanner before use.

Coordinate System Display

When you enable a measurement function in the toolbar, and then click in the image set, the
software also displays image set coordinates at the selected point according to the coordinate
system defined in the Viewing Options tab (see page 279).

#7 (MR; Axial)
X: -26.92 mm

'¥:13.13 mm
Z:-33.39 mm
Value: 403

Figure 140

No. |Explanation

This line shows the reference on which the coordinate system is based. In this case, an
axial MR image set labeled #7 (Brainlab Image Set selected as the coordinate system in
@® |the Viewing Options tab).

If you selected, e.g., Headring as the coordinate system in the Viewing Options tab,
then this line would indicate the headring that is selected for the plan.

® | X,Y, Z coordinates for the selected point in the image set

® |Measurement value for the selected point.

NOTE: The coordinates displayed here, in particular those for the headring, are not intended for
arc adjustment. Only coordinates from the arc settings dialog or printout are to be used to perform
the treatment. The coordinate system display is intended for viewing purposes only.
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18.6.1 Distance and Angle Measurement

How to Measure Distances

The Measure Distances function allows you to measure the distance between up to three point
pairs in the image.

Steps

1. | d l‘ Click the Measure Distances button to enable it.

Click the mouse pointer at two points in the data set.
The software calculates and displays the distance in millimeters between the points.

NOTE: You can reposition points by clicking the mouse and dragging the selected point to
a new location.

3. Click the button again to disable it and remove the displayed value from the image view.

How to Measure Angles

The Measure Angles function allows you to measure the angle between any three points in the
image.
Up to three groups of three points can be displayed simultaneously.

Steps

1. O‘Al Click the Measure Angles button to enable it.

Click the mouse pointer at three points in the image.
The software calculates and displays the angle between the selected points.

NOTE: You can reposition points by clicking the mouse and dragging the selected point to
a new location.

3. Click the button again to disable it and remove the displayed value from the image view.
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18.7 Labeled Points

Adding and Removing Points

General Information

The Add/Remove Points button allows you to set landmarks in the image set. You can use this
function to emphasize points of interest during intra-operative navigation using Brainlab navigation
software.

How to Add Points

Steps

1. E I Click the Add/Remove Points button.

With the left mouse button, click directly in the image where the point is to be placed.
The Properties dialog opens.

3. From the Image Set field, select the image set in which to place the point.

In the Name field, enter a name for the point.

4. NOTE: If you do not name the point, it is added to the list as Labeled Point and num-
bered sequentially.

5.  From the color palette, select a color for the point.

If you would like to define groups of labeled points that e.g., belong to a particular struc-
ture, click the New Groups... button and name the group accordingly.

7. Click OK to confirm your settings and show the point in the image views.
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Displayed Points
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Figure 141

Managing Points

Once you have added points to the treatment plan, you can manage the points in the Plan
Content tab (see page 91).

How to Remove Points

Steps

1. F 1 Click the Add/Remove Points button.

2. With the right mouse button, click directly on the point you would like to remove.
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Screenshots

18.8 Screenshots

Overview

How to Take Screenshots

Step

i( ;n' Click Screenshot to take a screenshot of the current screen.

Saved Screenshots
Placing the mouse pointer over the Screenshot button displays a tooltip message @ indicating
the folder to which screenshots are saved (subfolder named Screenshots in the Brainlab folder,
created by Brainlab support).
Generally the storage path is F:\Brainlab\Screenshots.

ST

Figure 142

Patient Confidentiality

The name of the patient is displayed on each screenshot. To maintain patient confidentiality,
ensure that access to all screenshots is restricted to the relevant medical personnel.
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19 SAVING PLANS

19.1 Saving a Treatment Plan

Overview

General Information

You can use the Save Treatment Plan button in the toolbar to save the treatment plan in the
advanced Brainlab data format in order to review the treatment plan later, or to create multiple
stages of your plan.

You can save your treatment plan after any planning task.

Via the Save and Export planning task, you can also export the treatment plan to a data format
different to the format that was loaded. Export options are described on page 303.

If you open a treatment plan, or exit the software without saving changes in the current
treatment plan, these changes are lost and cannot be recovered.

Automatic Saving Procedure

iPlan may automatically save the current treatment plan and exit the application if the software is
idle for a certain time period with no user interaction. In this case, the next time you open the
software, you can select the plan (labeled Automatically Saved) in the Plans dialog (see page
37).
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Saving a Treatment Plan

19.1.1 Saving Changes

Save As.
- Plan Details
surname [Demo stereotaxie e [251mosTsintracn
T | Plondescripton (o o o et i
Title [
[~ Showall plan
Paticnt ID [27.052001 by
Plan State [ v) Changed by [neuros

Available plans:

Plan Name Changed by Creation Date ¥ Plan Description
M ?d Testplan thomas schwan 16-MAR-2009 14:58:09 This is the initial plan.

(2] pasrreEment ynknown O7-MAY-200313:4%:04  This is the initial plan

Logfile...

Attention: Please make sure you have reviewed the treatment plan

Selected  LasiSaved Directory
Patient Name Demo Stereotaxic  Application iPian Stereotaxy 3.0.0 RELEASE
PatientID  27.03.2001

_04b0d72e0

e
(Cornes JE( con JE( o]

Figure 143

Steps

1 Ell Click the Save Treatment Plan button in the toolbar to open the Save As...
’ dialog.

From the Plan State drop down list, define the plan status (Planning in progress, Ready
to review, or Planning finished).

2. NOTE: The status is shown the next time you open the treatment plan. If you would like
additional plan status options, please contact Brainlab support.
3 Enter the name and description for the plan in the fields provided.

Enter the name of the planner in the Changed by field.

4. Click Save to close the dialog and return to the previous iPlan screen.
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Deselecting Image Data

- Plan Details
Surname [Dema stereotaxie Plan Name [2511097 sintraon
First Name I Plan description  [This is the initial plan
Tite [
Patient ID [27.05.2000
Plan State [ v Changed by [neuros

Delete

fo Showaliplan
ersions

To optimize the treatment plan for export, imagesets without related planning content can be deselected:
) (3 Trestment pian for patient "Demo Stereotaxie"
B 7 3 #1 T Axian, #1
I;fﬂeg\stmimn Paints

WE #2(CT; Axial), 22

O = =5 (m; A, 55
éh;nmienones
(O 7 5 #4 (MR; Axial), #4 Fused to: #3 (MR; Axial)
(resiectories
(8 (fRegistration Points
(7 2 #5 (MR; Axial), #5 Fused to: &4 (MR; Axial)
(5 7 5 #5 (MR; Coronal), #6 Fused to: #3 (MR; Axial)

B P

Attention: Please make sure you have reviewed the treatment plan.
Selected  Lastsaved Directory - A \_04b0d72e0\
Patient Name Demo Stereotaxie  Application iPlan Stereotaxy 3.0.0 RELEASE

Patient D 27.03:2001

2]

Select Plan

lote

Some contents have
.| peen deselected for

# export.

Make sure fo review

the selection.

y =

Figure 144
You can deselect slices to reduce the file size should you experience memory issues.
NOTE: Only exclude slices that do not contain planning content.

Steps

1. Choose Select Content from the Save As...dialog.

2. Deselect the image set as required.

3. Click Save to close the dialog and return to the previous iPlan screen.

Additional Options

Options

To delete a treatment plan, select a plan from the list and click Delete.

different stages with the same name.

Enable the Show all plan versions check box to show auto-saved or plans saved manually at

Logfile... (see page 22).

To display a log file containing supplementary information on the steps completed so far, click

To export the treatment plan to another data format, click Archives (see page 24).
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19.1.2

Changing Directory Settings

How to Change Settings

300

Treatment plan data is saved to a preconfigured directory. If required, you can change various
settings for the directory.

Brainlab format

Archive Configuration Hame

Archive Name. [iPtan patient Data ‘

Archive Settings

Data Path |anpatientdataixbrainy Srowes

The following settings are only applicable for Saving:

Check settings

(o< J5( corca )

Figure 145

Click Archives to open the Save Archives dialog.

Select the archive that you would like to change.

Click Settings to open the Brainlab format dialog (shown above).

« In the Data path field, click Browse to navigate to the relevant network or local path.
« Alternatively, enter the file path for the patient data manually.

Enable the relevant check boxes to apply applicable settings for saving:

* Use compressed and packed file format for removable devices: Speed up archiv-
ing on removable USB drives.

* Reduce transfer time for removable devices: Speed up archiving on removable devi-
ces by omitting raw data that is not used by navigation.

« Delete existing patient data in target folder: Cleans up the removable device.

To verify that the file path is valid, click Test connection.

~

Click OK to confirm your settings and return to the Save As... dialog.

If iPlan is started via Content Manager, the data must be stored in the same archive it was
loaded from. Otherwise, the planning results will not be available for further use with
Brainlab Elements.
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19.2 Saving a Plan for Use with iPlan RT Image

Compatibility with iPlan RT Image Software

General Information

iPlan 3.0 is compatible with iPlan RT Image 4.1. However, before loading a plan to iPlan RT
Image 4.1 that has been created in iPlan 3.0, consider the topics discussed in this section.

Localized Image Sets

A
A

If you load a localized image set containing intermediate ignored slices (slices that have
been ignored within a sequence of localized slices, see page 110), to iPlan RT Image 4.1,
you should de-localize the image set and localize it again in iPlan RT Image. Intermediate
ignored slices are contra-indicated for radiotherapy planning.

When multiple localizations are loaded to iPlan RT Image 4.1 via a treatment plan saved by
iPlan Stereotaxy 3.0, the stereotactic reference cannot be defined by the user in iPlan RT
Image as it was defined in iPlan Stereotaxy. To prevent patient injury (as a result of
applying incorrect stereotactic coordinates in iPlan RT Image), do not load multiple
localizations to iPlan RT Image. You can e.g., de-localize the irrelevant localizations before
saving the plan in iPlan Stereotaxy or after loading to iPlan RT Image. You can then redo
the localization iPlan RT Image 4.1.

Display of Coordinates

A

When using output from one iPlan application as input for another iPlan application, the
headring/localizer coordinates may refer to different anatomical positions, depending on
which image set is used as the stereotactic reference defining the headring/localizer
coordinate system/origin. Make sure to verify the anatomical positions of transferred data.

Planned Objects

A

If the treatment plan contains planned objects, prepare the objects for export using the
Prepare for Export... function, before saving the plan in iPlan 3.0. The conditions under
which this function must be used are described on page 196. Otherwise, the treatment plan
cannot be loaded to iPlan RT Image 4.1.
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20 EXPORTING THE PLAN
AND CLOSING iPLAN

20.1 Exporting: Standard Brainlab Format

Exporting to Standard Brainlab Format

General Information

This option allows you to export the treatment plan for use with a Brainlab navigation software.

How to Access Export

Steps

1. Click Go to... in the Navigator area to open the iPlan Navigator.

2. Click Save and Export to open the Save Archives dialog.

3. Click New Archives to open the New Archive dialog.

Select Standard Brainlab and click Next.

4.
The Brainlab Standard dialog opens where you can define the archive settings.

How to Define Archive Settings

BrainLAB Standard

Archive Canfiguration Hame

Archive kame [Eromnias seviation]

Archive Setiings

Data Path [aspatientastainavigation:

Platform: Cranial Essential 1x ¥

1 fusedMRsers
0 fusedXRaySets
1 oblique Siices.
1 exportkT

Atter successtul export: ™ Close iPlan

[T start follow-up sppiication:

' Enable interpolation for non-512x512 images.

Check settings

f
E

Figure 146

Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0

303



Exporting: Standard Brainlab Format

Steps
1. Inthe Brainlab Standard dialog, enter a name for the archive in the Archive Name field.
To define a new directory to which to save data, click Browse to navigate to the relevant
2. network or local path in the Data Path field.
Alternatively, enter the file path manually.
From the Platform drop down list, select the export platform (e.g, Cranial Essential 1.x).
3. NOTE: In order to successfully load a treatment plan to the navigation system, make sure
to select the correct export platform and export location.
In After successful export:
4 « Enable the Close iPlan check box to close iPlan following export.
"« Enable the Start follow-up application check box and click Browse to select a follow
up application.
5. Ifrequired, click Enable interpolation for non-512x512 images.
6. To verify that the file path is valid, click Test connection.
7 Click OK to save your settings and return to the Save Archives dialog where the new ar-
" chive is now shown in the list.
Save Archives Dialog
Figure 147
Options

304

To continue the export procedure, select the archive from the list and click Next to open the Ex-
port dialog (see page 305).

To define a different directory to which the plan should be exported, click Settings. Adjust the
path in the Data path field as described on page 303.

To delete an archive, select an archive from the list and click Delete.

To display a log file containing supplementary information on the steps completed so far, click
Logfile (see page 22).
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How to Export the Plan

Export
Plan Detsils
surmame [Bemo_Craniat_0Ti_60LD_tRt 3 Plan Name [Fiver tracking done.
First Hame Plan description [Fiber fracking done - 1Plan Cramial 300
Title -
Patient 10 [Siemens 011, hand foot tongue a1
Select content for export
(5 Trestment plan for patient Temo_Cranial_DTI_BOLD_MAY (4] Mow
i{-’ ) 1 (MRBOLD: Axiall, BOLD, 31 Fused to: #4 (MR B0; Axial)
[Tj* ) 72 (MR; Sagittal), 52 Fused to: 54 (MR B; Axial)
& (3 oviects
e BN
-F @ & cereorum
= Il < ventricies
-F @ o Hondmm
(- [ e woiHana nams
= [l > Pyramidal trakt J
T (3 Labeieapoinis
T [0 ¥ nsenamrinotspot
v [ encl

Figure 148

1 In the Save Archives dialog, select the archive and click Next to open the Export dialog
" (shown above).

2 In the Plan Details section of the dialog, enter the name and description for the plan in
" the fields provided.

In the Select content for export section of the dialog, enable the corresponding check
boxes to select the image sets and content that you would like to export.

NOTE: Prior to exporting objects created in Object Creation, you can prepare them for
export by selecting a different image set in which to export the object (see page 196).

4. Click Export to export your treatment plan.

Important Tips for Data Export

« To successfully export the plan, you must select the necessary planned content for the selected
data set. If the check box of planned content is disabled (eye icon closed, see page 62), you
must enable it if you wish to export the content.

* Depending on available processor memory, the planned objects may be temporarily invisible
during export, but will nevertheless be available in navigation.

« Complex objects containing a very large number of fragments cannot always be exported for
navigation. You can use the Maximal Fragment Number feature to simplify such objects (see
page 177).

« Treatment plans containing localized image sets with image slices that have been ignored (see
page 110) will be exported to the Brainlab navigation software without the ignored slices.
Ignored image slices are not supported by the standard Brainlab format.

Data sets exceeding the slice set coordinate of +/-511 mm will be loaded by iPlan for
planning purposes, but will be disabled for export (including connected plan content) as
this data is not supported by the Brainlab navigation software.
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Treatment Plan Information
Due to data format limitations, the following treatment plan details are limited to a maximum
number of characters for export:
¢ Patient name: Maximum 33 characters
e Patient ID: Maximum 17 characters
« 3D Object names: Maximum 23 characters
¢ Plan description: Maximum 110 characters

If the maximum number of characters is exceeded, the information in the relevant field will
be automatically shortened at export.

306 Software User Guide Rev. 1.4 iPlan Stereotaxy Ver. 3.0



EXPORTING THE PLAN AND CLOSING iPLAN

20.1.1 Additional Export Information

Display of Exported Objects

If the content (e.g., trajectories, created objects, etc.) was planned using more than eight colors,
the number of colors will be reduced to the default setting (eight) when you export data for use
with the navigation software. Make sure that you have selected colors that allow planned content
to be easily distinguished from each other.

When exporting labeled points (see page 294), the points will be changed to a single color in the
navigation software, regardless of the color planned in iPlan. When exporting multiple labeled
points, these points will be combined into a single group in the navigation software.

Treatment Plan Data

QR & R R

Wait until the export procedure has been completed before loading the treatment plan onto
the navigation system. Otherwise incomplete or incorrect data could be loaded, leading to
incorrect patient treatment.

The appearance and visualization could differ between Brainlab applications (e.g. planning
and navigation software) due to different user interfaces and workflows. Exported data
should always be verified on the target platform prior to a surgery.

Multiple data sets that are fused by separate localization cannot be exported to a Kolibri or
VectorVision navigation software. Only one reference data set can be localized while all
other data sets must be fused by either manual, paired point or automatic image fusion
methods if they are to be exported to a navigation application.

Before you select an export archive to an external media such as a Zip disk or USB flash
drive, the media must first be plugged in. Otherwise, the plan content will be disabled for
export.

Windowing in Exported Data Sets

A

If you performed windowing in a 16 bit non- CT data set in iPlan, the range of available gray
values is limited by the navigation application (software versions < 7.x VectorVision cranial/ENT
and < 2.x Kolibri cranial/ENT) when you export the data set. Only gray values between the left
and right borders as defined in Advanced Windowing will be considered in the navigation
application.

Following export, the surgeon does not have the possibility to view and adjust the full
range of gray values during navigation.

The following image provides an example of the defined left and right gray values in Advanced
Windowing in iPlan and illustrates how the windowing range is affected:
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®
Figure 149

No. |Explanation

@ | Defined left border of gray value

@ | Defined right border of gray value

During export, the software converts the region between the left and right borders from 16
® |bitto 8 bit data. (65,536 gray values are reassigned to 256 gray values provided by 8 bit
data.)

All of the area outside of the left and right borders is lost tissue differentiation (anatomical
information) following export

®

NOTE: You can adjust the windowing at any time prior to export by clicking the Advanced
Windowing button in the toolbar (see page 152).

Unsuccessful Export

If you attempt to export a treatment plan producing a large number of data files (about 507 files or
folders) in the root directory of your export zip disk, the export will stop and error messages are
displayed.

In such cases, we recommend that you reformat (or clean up) the media and then attempt to
export again as suggested in the dialog which appears. Alternatively, contact Brainlab support for
more information.

Media Formatting Guidelines

The following data storage restrictions must be considered when re-formatting the media:

Media Format Data Storage Restrictions

A maximum number of 506 files or folders can be stored in a clean
FAT root directory of the media. If you attempt to store more than this, a
system message appears.

A large number of files or folders are supported. FAT32 format is not

FAT32 supported by Windows NT.

A large number of files or folders are supported.

NTES Removable storage devices like Zip disk or USB flash drives can
usually not be NTFS formatted in Windows XP. Auto-eject of media
(e.g., Zip disk) will not work properly.

NOTE: Make sure to clean up the root directory of your export media.
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20.2 Exporting: DICOM PACS

Exporting to DICOM PACS

General Information

This option allows you to export screenshots in DICOM format to a PACS.

How to Access Export

Steps

1.

Click Go to... in the Navigator area to open the iPlan Navigator.

2.

Click Save and Export to open the Save Archives dialog.

3.

Click New Archives to open the New Archive dialog.

4.

Select DICOM export via Network and click Next.
The DICOM PACS Export dialog opens where you can define the archive settings.

How to Define Archive Settings

Archive Configuration Name

[DICOM PACS Export

Archive Settings

Server name or IP address:  [10.0.6681]

Server AET: [moEconauEsT

Server port number: m
Local AET for Query: [s104

Timeaut (s [0

Check settings

Figure 150

Steps

1.

In the DICOM PACS Export dialog, enter a name for the archive in the Archive Name
field.

In the Archive Settings section, the communication settings are shown.
NOTE: These settings are usually configured by Brainlab support.

To verify that the specified local and server settings are valid, click Test connection.

Click OK to save your settings and return to the Save Archives dialog where the new ar-
chive is now shown in the list.
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How to Export

310

Plan Detsils

Patient lame [Demo_Cranial_UTI_BOLD_MR)

Patient 1 [ siemens T, hand foot tongue MR

e

Available Images:

& (3 images
:

[7 @) image Ho. 1

— @) image o 2

I Logfile.. l

Attention: Please make sure you b

ed the ireatment pln

Selected Data source 10.0.66.80

Figure 151

In the Save Archives dialog, select the archive from the list and click Next to open the
DICOM Export dialog (see above).

The images available for export are shown in the dialog.
Click Export to export the images.
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20.3 Closing the Software

Overview

General Information

You can close the software at any time either via the shutdown icon or via the iPlan Navigator.

How to Exit using the Shutdown Icon

Step

7{.')_) Click the shutdown icon shown above the Navigator area.

How to Exit via the iPlan Navigator

Steps

1. Click Go to... in the Navigator section to open the iPlan Navigator.

2. Click Exit and click OK.

Unsaved Changes

If there are unsaved changes in the treatment plan, the following dialog is displayed:

exiting ?

a Do you want to save the current plan before

Figure 152

Options

To save changes, click Yes.

To shut down the software without saving changes, click No.
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21 iHELP (REMOTE
CUSTOMER SUPPORT)

21.1 Introduction

Using iHelp

General Information

If requested, the iPlan workstation can be equipped with remote access to Brainlab support. You
can activate this remote access by clicking Start iHelp in the Windows start menu.

NOTE: Contact Brainlab support before activating iHelp, as their activation is required before you
can use the feature.

Start Menu

Stop iHelp —
@
d ? Start Help

53| Programs »
|_£¢~ D ocumnents r
J‘ Settings »
j;) Search r
Q; Help and Support

=

Fur...

Shut Down...

Figure 153
Once iHelp has been activated, corresponding icons are shown in the Windows start menu @.

It is now possible for Brainlab support to remotely access your iPlan workstation, e.g., to perform
diagnostics.

NOTE: To deactivate remote access, click Stop iHelp in the Windows start menu.
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How iHelp Works

The iHelp software, installed on the customer system (client), pings to the iHelp server on port
443 or 17002. Both are outbound connections whereby port 17002 is faster. With each ping the
client tries to establish an SSL tunnel.

« To access the client, Brainlab support first connects to the iHelp server using an SSL tunnel.
« The iHelp server merges the two tunnels and Brainlab support can access the client.

Installation Requirements

You do not need to make any changes to your firewall settings (unless you would like to provide
Brainlab support with a faster connection to your client).

Provided your firewall already allows Internet connections to be made from inside your network,
iHelp will be able to deliver remote assistance. You must start iHelp on the client, otherwise
Brainlab support will not have access.

No patient data is transferred.

For Further Information

Contact iHelp.support@brainlab.com
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