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GENERAL INFORMATION

1.1

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 Tel: +1 800 597 5911
and South America
Fax: +1 708 409 1619

us.support@brainlab.com

Brazil

Tel: (0800) 892 1217

brazil.support@brainlab.com

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 1044
Fax: +49 89 991568 811

Japan

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

support@brainlab.com

Expected Service Life
Software updates and field support are offered for five years of service for this product.

Feedback
Despite careful review, this user guide may contain errors. Please contact us at
user.guides@brainlab.com if you have improvement suggestions.

Manufacturer
Brainlab AG
Olof-Palme-Str. 9
81829 Munich
Germany
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Legal Information

1.2

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
• Brainlab® is a registered trademark of Brainlab AG in Germany and/or the US.
• iHelp® 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 in the United States
and other countries.

Patent Information
This product may be covered by one or more patents or pending patent applications. For details,
see: www.brainlab.com/patent.

Integrated Third-Party Software
This software is based in part on the following work. The full license and copyright notice can be
found at the links below:
• Independent JPEG Group (https://spdx.org/licenses/IJG.html)
• OpenJPEG (https://github.com/uclouvain/openjpeg/blob/master/LICENSE)
• libjpeg-turbo (https://github.com/libjpeg-turbo/libjpeg-turbo/blob/master/LICENSE.md)
• libtiff (http://www.libtiff.org/misc.html)
• Xerces-C++, developed by the Apache Software Foundation (http://www.apache.org/licenses/
LICENSE-2.0.html)

CE Label
• The CE label indicates that the Brainlab product complies with the essential requirements of European Council Directive 93/42/EEC, the Medical Device Directive (“MDD”).
• Object Manipulation is a part of Brainlab Elements Object Management,
which is a Class IIb product according to the rules established by the MDD.

Sales in US
US federal law restricts this device to sale by or on the order of a physician.
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1.3

Symbols

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

Cautions
Cautions are indicated by circular caution symbols. They contain important information
regarding potential 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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Using the System

1.4

Using the System

Intended Use
The Brainlab Elements Object Management are applications for the creation, refinement and
combination of segmentation objects. The created segmentation objects can be used for further
treatment planning.

Indications for Use
Brainlab Elements Object Management can be used in all clinical workflows that require the
creation or manipulation of segmentation objects. The device itself does not have specific clinical
indications.

Intended Patient Population
There are no demographic, regional or cultural limitations for patients.

Intended Part of the Body or Type of Tissue Applied to or Interacted With
The device is software only. It does not interact with any body parts or tissue.
The review, refinement, combination and margin features are not limited to any body part (i.e., that
segmentation objects of any body part can be imported and used in the aforementioned way).
The actual availability of segmentation objects, and thus the intended part of the body, depends
on licensing features of Elements Anatomical Mapping.

Intended User Profile
The application is intended to be used by medical professionals and their assistants working in the
field of neurosurgery and radiotherapy planning.

Intended Use Environment
The Brainlab Elements Object Management shall be used:
• In a hospital office environment or at any other location offering a computer
• In an operating room / suite or in rooms appropriate for surgical interventions
The software can be installed on a standard Windows computer with the defined minimum
requirements.
A more specific intended use environment (e.g. a specific planning station or navigation platform)
may be present when the device is used in combination with other devices. The intended use
environment is then stated in the technical file of the corresponding system.

Plausibility Review
Warning
Before patient treatment, review the plausibility of all information input to and output from
the system.
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1.5

Compatibility with Medical Devices and Software

Compatible Brainlab Medical Software
Only Brainlab medical software specified by Brainlab may be installed and used with the system.
Contact Brainlab support for clarification regarding compatibility with Brainlab medical software.

Non-Brainlab Software
Only authorized Brainlab employees may install software on the Brainlab system. Do not
install or remove any software applications.

Updates
Warning
Updates to the operating system (hotfixes) or third-party software should be performed
outside clinical hours and in a test environment to verify correct operation of the Brainlab
system. Brainlab monitors the released Windows hotfixes and will know, for some updates,
if problems can be expected. Contact Brainlab support if any problems to operating system
hotfixes are encountered.

Virus Scanning and Malware
Brainlab recommends protecting the system with state-of-the-art anti-virus software.
Be aware that some malware protection software (e.g., virus scanner) settings can negatively
affect system performance. For example, if real-time scans are performed and each file access is
monitored, then loading and saving patient data may be slow. Brainlab recommends disabling
real-time scans and performing virus scans during non-clinical hours.
Warning
Ensure that your anti-virus software does not modify any Brainlab directories, specifically:
• C:\Brainlab, D:\Brainlab, F:\Brainlab, etc.
• C:\PatientData, D:\PatientData, F:\PatientData, etc.
Warning
Do not download or install updates during treatment planning.
Contact Brainlab support for further information regarding any of these issues.

Microsoft Security Updates for Windows and Driver Updates
Brainlab allows the installation of security patches only. Do not install service packs and optional
updates. Verify your settings to ensure updates are downloaded and installed correctly and at a
suitable time. Do not update drivers on Brainlab platforms.
See the Brainlab website for more information about settings and a list of Microsoft Security
Updates blocked by Brainlab support.
Address: www.brainlab.com/updates
Password: WindowsUpdates!89
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Training and Documentation

1.6

Training and Documentation

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

Responsibility
Warning
This system solely provides assistance to the surgeon and does not substitute or replace
the surgeon's experience and/or responsibility during its use. It must always be possible
for the user to proceed without the assistance of the system.
Only trained medical personnel may operate system components and accessory instrumentation.

Extended OR Time
Brainlab Navigation Systems are sensitive technical equipment. Depending upon OR setup,
patient positioning, calculation durations and complexity, surgery duration using navigation may
vary. It is up to the user to decide whether a potential prolongation is acceptable for the respective
patient and treatment.

Reading User Guides
This guide describes complex medical software or medical devices that must be used with care.
It is therefore important that all users of the system, instrument or software:
• Read this guide carefully before handling the equipment
• Have access to this guide at all times

Available User Guides
NOTE: Available user guides vary depending upon the Brainlab product. If you have questions
regarding the user guides you received, please contact Brainlab support.
User Guide
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SOFTWARE OVERVIEW

2.1

Getting Started

Background
Object Manipulation enables you to review and modify objects. The application provides the
functionality to manipulate objects using various delineation tools.

Image Quality
Object Manipulation is greatly influenced by the quality of the data sets. Consequently, a better
image quality will generally have a positive impact on the quality of the resulting segmentation.
Therefore, Brainlab recommends the following specifications:
• More than 100 slices
• Less than 1 mm in-plane resolution
• If possible, the FOV should be as large as possible
• High contrast-to-tissue ratio (i.e., good visualization of the different tissue classes)
• High signal-to-noise ratio
• Different submodalities available (T1, T2, FLAIR)

Open Object Manipulation
Step
1.

Select a patient or add a new patient.

2.

Under the relevant category, select the planning workflow.

3.

Select the desired patient data set, and then select OK.

4.

A list of various applications appears, depending upon your software configuration. Select
Object Manipulation to open the software.
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Data Menu

2.2

Data Menu

Background
Object Manipulation automatically selects the most relevant data set and a default display.
To adjust the default layout, image set, and/or object list that is displayed, select Data to open the
data menu.

Using the Data Menu

①
②
③

④
⑤

Figure 1
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No. Tab

Description

Tips

②

Images

A list of available image sets.

Select MORE ① to edit the available sets.

③

Objects

A list of objects contained within To display/hide all of the objects, select the
the selected image set.
eye icon.

④

A list of available anatomical
objects.
Additional NOTE: Only available if AnaObjects
tomical Mapping has been licensed.

• Use the search function ⑤ to find a specific object (type * to view all objects).
• Once selected, an object will appear under the Objects tab.
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Available Layouts

• 3D view (upper left)
• Sequence of slices (option to
switch between ACS slices)

• 3D view (upper left)
• Axial, coronal and sagittal
(ACS) slices

• Single slice (option to switch
between ACS slices)

How to Modify Object Properties

①
②

③

Figure 2

Step
1.

Open the Objects menu by selecting the arrow within the tab ①.

2.

Select the arrow within the tab of the relevant object ②.

3.

Edit the properties as needed. The following properties can be edited:
• Name: Enter your object name
• Type: Choose an object type from the drop-down menu
• Role: Choose a role attribute from the drop-down menu
• Comment: Add applicable comments
• Color: Assign a color to an object
• Delete: Remove an object from the current selection
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Image Viewing Functions

2.3

Image Viewing Functions

Background
Use the various image viewing functions ① available within the toolbar to modify the views during
object review and/or modification.

Viewing Options

①

Figure 3

Button

Function

Description

Move a slice within a view

• Drag the slice to the desired location.

Scroll through all
slices within a
view

• Drag up/left or down/right to view all slices.
• Use the mouse wheel.

Zoom in or out

• Drag up/left (zoom out) or down/right (zoom in).
• When using a touchscreen, press two fingers on the image
and pinch inward (zoom out) or outward (zoom in).

Adjust the brightness and contrast
of a slice

• Drag down/up to increase/decrease the brightness.
• Drag right/left to increase/decrease the contrast level.

NOTE: You can also rotate an image in a 3D view by clicking (or pressing a finger) inside the view
and dragging to turn the image.

14

Software User Guide Rev. 1.0 Object Management Object Manipulation Ver. 1.1

SOFTWARE OVERVIEW

2.4

Shortcuts

Background
You can either use the toolbar image viewing buttons, or use the following keyboard and
touchscreen shortcuts.

Keyboard Shortcuts
Function

Description

Keyboard Shortcut

Zoom

Zoom in and out

Ctrl + mouse wheel

Pan

Move a slice within a window

Ctrl + left mouse button and drag

Scroll

Scroll through slices

Mouse wheel

Center object

Center current object in the middle of
Ctrl + single mouse click on object
all views

Brush size

Change the brush size when a brush
is active

Alt + mouse wheel

Erase

Erase without selecting the Erase
button, while the 2D or 3D brush is
active

Right mouse button

Change layout

Switch to next view layout

Ctrl + Tab

Function

Description

Touchscreen Shortcut

Zoom

Zoom in and out

Press two fingers on the slice image
and pinch inward or outward

Pan

Move a slice within a window

Press with a finger on the slice image
and drag to desired location

Scroll

Scroll through all slices within a window

Press with a finger on the first slice
image and drag up or down

Touchscreen Shortcuts
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USING OBJECT
MANIPULATION

3.1

Modifying Objects with Contouring

Background
An object's shape can be modified using any of the available contouring features.
NOTE: At any time, select Back to return to the previous page. Select Home or Done to return to
the main screen.

Reviewing Objects
The sensitivity of the tools depend on various factors (e.g., the zoom factor). Therefore, if an
object is meant to be used in subsequent treatment steps, always carefully review that the object
has been modified correctly and is suitable for its future intended use.

Available Contouring Features
Button

Tab

Description

Smart
Shaper

Modifies the object's shape in a 3D local neighborhood.

Outlines area of interest (with geometric 3D interpolation).
NOTE: User input remains unchanged by the interpolation.
Brush 3D
Removes outlined area from the object (with geometric 3D interpolation).

Outlines area of interest pixel by pixel.
Allows the user to correct structures without any interpolation.
Brush 2D
Removes outlined area from the object.
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Modifying Objects with Contouring

Using Brush 3D

①

②

③

⑤

④

A
B
⑥

Figure 4
Smart Shaper uses multi-modal information for outlining, while Brush 3D uses geometric 3D
interpolation to create a 3D object. This 3D interpolation can be seen in the graphic and is
described below:

18

(A) If you...

(B) The software...

Outline in parallel slices ①

creates a 3D interpolated object ⑥

Outline in perpendicular slices ②

creates a 3D interpolated object ⑤

Use locally restricted 3D interpolation ③

smoothly adds the marked area to a 3D object ④
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Smart Shaper

①

②
③
④
⑤

Figure 5

Step
1.

Select an object to manipulate.

2.

Open the Contouring tab ②, select Smart Shaper ③ and then select Shape ④.

3.
Move the cursor over the object.
Highlighted arrows appear to show the direction in which the object can be
manipulated.

4.

Use Shape to bend, bulge or drag the object's contours to modify the shape.
• Use the slider to adjust the Brush Size ⑤, if necessary.
• As you adjust the contours, the (changing) object volume is displayed ①.
• To undo a modification, select Undo (keep selecting to undo multiple changes).

5.

Once the object's shape has been manipulated as desired, deselect the object.
All modifications will automatically be saved.

NOTE: Smart Shaper modifies the object in a three-dimensional space around the contour. Since
not all changes might be visible in the displayed 2D slice(s), all slices should be verified to ensure
that the object modifications were correctly implemented across all slices.
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Modifying Objects with Contouring

Brush 3D

①

②
③
④
⑤

Figure 6

Step
1.

Select an object to manipulate.

2.

Open the Contouring tab ②, select Brush 3D ③ and then select Brush ④.

3.

Use Brush to expand the object's shape and Erase to shrink the shape.
• Use the slider to adjust the Brush Size ⑤, if necessary.
• As you adjust the contours, the (changing) object volume is displayed ①.
• To undo a modification, select Undo (keep selecting to undo multiple changes).

4.

Once the object's shape has been manipulated as desired, deselect the object.
All modifications will automatically be saved.

NOTE: Brush 3D modifies the object in a three-dimensional space around the contour. Since not
all changes might be visible in the displayed 2D slice(s), all slices should be verified to ensure that
the object modifications were correctly implemented across all slices.
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Brush 2D

①

②
③
④
⑤

Figure 7

Step
1.

Select an object to manipulate.

2.

Open the Contouring tab ②, select Brush 2D ③ and then select Brush ④.

3.

Use Brush to expand the object's shape and Erase to shrink the shape.
• Use the slider to adjust the Brush Size ⑤, if necessary.
• As you adjust the contours, the (changing) object volume is displayed ①.
• To undo a modification, select Undo (keep selecting to undo multiple changes).

4.

Scroll to the next slice and repeat step 3 until the object has been modified in all relevant
slices.
NOTE: This is necessary because Brush 2D only applies the object modifications in a 2D
plane.

5.

Once the object's shape has been manipulated as desired, deselect the object.
All modifications will automatically be saved.
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Modifying Objects with Operations

3.2

Modifying Objects with Operations

Background
Any of the following operations can be performed on an existing object, or on an object that has
been modified using the contouring features.
NOTE: At any time, select Back to return to the previous page. Select Home or Done to return to
the main screen.

Reviewing Objects
The sensitivity of the tools depend on various factors (e.g., the zoom factor). Therefore, if an
object is meant to be used in subsequent treatment steps, always carefully review that the object
has been modified correctly and is suitable for its future intended use.

Available Operations
Button

Function

Description

Copy

Creates a copy of an existing object.

Union

Creates a new object from two or more merged objects.

Subtraction

Creates a new object from the subtraction of one or more objects
from another.

Intersection

Creates a new object from the intersection of two or more objects.

Margin

Shrinks or enlarges the operation result.

Smooth

Smooths the contours of the operation result.

NOTE: Union, Intersection, and Subtraction results could differ from the object’s original shape
when the operands are segmented in different slice sets and/or with different resolutions.
Carefully review that the object has been correctly modified in all slices before completion.
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Perform an Object Operation

①

②
③

④
⑤

Figure 8

Step
1.

Open the Operations tab ②.

2.

Choose the desired operation ③ to create a new object.
• To copy an object:
- Select Copy and then select an object from the list.
• To perform a union (shown in the image above), subtraction or intersection:
- Select Union, Subtraction, or Intersection and then select two or more objects
from the list.

3.

To modify the margins of an existing or newly created object ④, select:
• Smooth and use the slider to adjust the smoothness of the contours.
• Margin and use the slider to adjust the margin's width.
- Select Advanced ⑤ to use additional sliders for a more detailed adjustment.

4.

Once you are satisfied with the operation, select Store under OPERATION PREVIEW ①.

5.

A dialog appears displaying the default properties of the new object. Adjust the properties
as desired.

6.

Select OK to save the new or modified object.
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