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1 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
and South America

Tel: +1 800 597 5911
Fax: +1 708 409 1619

us.support@brainlab.com

Brazil Tel: (0800) 892 1217 brazil.support@brain-
lab.com

UK Tel: +44 1223 755 333

support@brainlab.com

Spain Tel: +34 900 649 115

France and French-speaking re-
gions 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

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 user guide may contain errors. Please contact us at
user.guides@brainlab.com if you have suggestions as to how we can improve it.

Manufacturer

Brainlab AG
Olof-Palme-Str. 9
81829 Munich
Germany
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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.

Integrated Third-Party Software

This software is based in part on the work of the Independent JPEG Group.
This software is based in part on OpenJPEG. The full license and copyright notice can be found
here: https://github.com/uclouvain/openjpeg/blob/master/LICENSE
This software is based in part on libjpeg-turbo. The full license and copyright notice can be found
here: https://github.com/libjpeg-turbo/libjpeg-turbo/blob/master/LICENSE.md
This software is based in part on libtiff. The full license and copyright notice can be found here:
http://www.libtiff.org/misc.html
This software is based in part on Xerces-C++ made available under the Apache Software License:
https://xerces.apache.org/xerces-c/

CE Label

• The CE label indicates that the Brainlab product complies with the essential re-
quirements of European Council Directive 93/42/EEC, the Medical Device Di-
rective (“MDD”).

• According to the rules established by the MDD, Anatomical Mapping is a
Class IIb product.

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

Sales in US

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

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: 
http://www.brainlab.com/en/sustainability

Legal Information
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1.3 Symbols

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. 

GENERAL INFORMATION

Software User Guide Rev. 1.1 Anatomical Mapping Ver. 1.0 7



1.4 Intended Use

Indications for Use

Anatomical Mapping is part of Elements Object Management 1.0. Elements Object
Management 1.0 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 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 application 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

Plausibility Review

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

Intended Use
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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.

Compatible Non-Brainlab Software

Anatomical Mapping is compatible with:
• Microsoft Windows 7
• Microsoft Windows 8.1
• Microsoft Windows 10
• Windows Server 2008
• Windows Server 2012
• Windows Server 2016

NOTE: For information regarding compatible service packs, contact Brainlab support 

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

Other Non-Brainlab Software

Only software specified by Brainlab may be installed and used with Anatomical Mapping.

GENERAL INFORMATION
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1.6 Training and Documentation

Brainlab Training

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

Responsibility

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.

Reading User Guides

The user guides describe complex medical devices and surgical navigation software that must be
used with care. It is important that all users of systems, instruments and software:
• Read the user guides carefully before handling the equipment
• Have access to the user guides 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

Hardware User Guides Detailed information on radiotherapy and surgical hardware, typi-
cally defined as large complex instruments

Instrument User Guides Detailed instructions on instrument handling

Cleaning, Disinfection and
Sterilization Guide Details on cleaning, disinfecting and sterilizing instruments

System User Guide Comprehensive information on system setup

Technical User Guide Detailed technical information about the system, including specifi-
cations and compliances

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

Training and Documentation
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2 USING ANATOMICAL
MAPPING

2.1 Getting Started

General Information

Anatomical Mapping automatically creates segmentation objects from the available medical
image data. The generated objects can be reviewed and further refined.

How to Start Anatomical Mapping

Figure 1 

Step

1. In Content Manager, choose a patient data set.

2.

Select Anatomical Mapping.

3. When you enter Anatomical Mapping, it processes the available images automatically to
classify the tissues and segment anatomical structures.

4. Once automatic processing is complete, the patient images are shown with color overlays
indicating tissue types. You can examine these images in detail using the image viewing
buttons.

USING ANATOMICAL MAPPING
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Related Links

2.3 Modify the Image Display and Layout on page 16

How to Select an Image for Auto-Segmentation

Step

1. Select Data to show the image selection.

2. Select the image set to use and select Home.

3. If you are satisfied with the tissues, select Next to proceed to object review.

The segmentation algorithm works directly on the image data. It is therefore influenced by
the quality of the data sets, in particular by the image resolution and slice distance,
imaging contrast, field of view, and possible artifacts. A better image quality in these
respects will generally have a positive impact on the quality of the resulting registration.

Getting Started
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2.2 Reviewing Objects

General Information

Anatomical Mapping provides the opportunity to review all the objects that were automatically
created.
NOTE: The Home window displays a color-coded list of objects contained in the image set. 

How to Review an Object

①

Figure 2 

Step

1. You can show/hide an object by selecting the eye icon beside the object name.

2. To review the list of objects selected to be shown/hidden in the image set, select either
the open or closed eye icon ①.

3. To review an object, click on it in the object list. The display centers on that object and
highlights it in the color shown in the object list.

4. Examine the object carefully.

5. Once an object has been reviewed, the review state changes from a dash-
ed circle (object not yet reviewed) to a checkmark (object reviewed).
NOTE: Unreviewed objects are not saved when leaving the application. 

If the segmented objects are meant to be used in subsequent treatment steps they must be
reviewed carefully by the user with respect to their intended use before leaving the
application.

USING ANATOMICAL MAPPING

Software User Guide Rev. 1.1 Anatomical Mapping Ver. 1.0 13



How to Review Properties and Select an Object

①

Figure 3 

Step

1. Select Data and then select the desired image set.

2. Select Objects ① to display a list of objects contained within that image set.
NOTE: The properties of each object are displayed (i.e., volume, Name, Type, Role and
an optional Comment). 

3. Select an object for review and/or refinement.

4.

Select the desired image layout and then select Done.

Not all Elements can evaluate the value that is set in Role and solely rely on the value that
is set in Type. Refer to the Software User Guide of the Element that uses the object after
creation and ensure that the correct properties are set.

Related Links

2.4 Refining the Object Shape on page 18

Reviewing Objects

14 Software User Guide Rev. 1.1 Anatomical Mapping Ver. 1.0



How to Add Additional Objects to an Image Set

If an image set for this patient contains pre-existing defined objects, you can add them for
Anatomical Mapping.
NOTE: This feature is only available if Elements Segmentation is licensed. 

①

Step

1. Select Data and then select Additional Objects ① to see the list of available objects.

2. Choose the image set containing the additional objects under Object Basis. The objects
available in that image set are displayed.

3. Some objects are only available by using the search function. You can either:
• Type the name of the object to be added inside the search field (the list is filtered to

display matching objects), or
• Type * and enter a space. A list of all available objects will then be displayed.

4.

Select + to add an object to the views.

USING ANATOMICAL MAPPING
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2.3 Modify the Image Display and Layout

General Information

Image display and layout can be modified to have a customized view of the image and its objects.

Basic Viewing Options

Select a viewing button, click and hold the mouse on the slice or press with a finger when using a
touchscreen monitor, and follow the description below.

Button Function Description

Move a slice within
a window Drag the slice to the desired location.

Scroll through all sli-
ces within a window

Drag up or down to view all slices.
NOTE: You can also scroll up or down with the mouse
wheel. 

Zoom in or out of a
slice

• Drag up (zoom out) or down (zoom in).
• When using a touchscreen, press two fingers on the im-

age and pinch inward (zoom out) or outward (zoom in).

Adjust the bright-
ness 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 right-clicking (or pressing a finger) inside the
view and dragging to turn the image. 

Related Links

2.1.1 How to Start Anatomical Mapping on page 11

Image Layout

Select Data and choose a button under LAYOUTS to change how image slices are displayed. 

Button Function

Slice Review
• 3 x 3 grid with 3D view in the top left corner
• Sequence of slices

Modify the Image Display and Layout
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Button Function

ACS
• 3D view in the top left corner
• Axial, coronal and sagittal view

Single
• A single slice

USING ANATOMICAL MAPPING
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2.4 Refining the Object Shape

General Information

Once you have selected an object for review, you can adjust its shape for correctness.

Related Links

2.2.1 How to Review Properties and Select an Object on page 14

How to Use SmartShaper

Step

1. Select an object in the list.

2. Center and zoom to the region of interest using the Zoom, Scroll and Pan functions.

3.

Select SmartShaper.

4. Adjust the brush size if necessary.

5. Move SmartShaper over the contour.
NOTE: The part of the contour that will change will be highlighted. 

6. Bend, bulge or drag the contours to adjust the object shape.

7. Scroll to the next slice. Repeat steps 4-6 until the object has been created in all relevant
slices.

8. Verify the object in all 2D slices.

The SmartShaper algorithm modifies the object in a local three-dimensional neighborhood
around the modified contour. Hence, not all changes might be visible in the displayed
slices. Objects that are modified using SmartShaper must be verified by the user in all 2D
slices before leaving the application.

How to Use Brush

The Brush tool is only available for drawing in the Single slice view layout, and remains inactive
in other layouts.

Step

1. Select an object in the list.

2. In the single slice view, center and zoom to the region of interest using the Zoom, Scroll
and Pan functions.

3.

Select Brush.

4. Adjust the brush size if necessary.

Refining the Object Shape
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Step

5. Use a brush stroke to expand the object outline to a preferred size.

6.
If edges of the segmented area are not correctly separated from the sur-
rounding area, use Erase to define these borders more accurately.
NOTE: The right mouse button can be used to erase when Brush is active. 

7. Scroll to the next slice. Repeat steps 4-6 until the object has been created in all relevant
slices.

8. Verify the object in all 2D slices.

Undo Refinement

Undo Function

Select Undo to undo the last change or multiple changes.

USING ANATOMICAL MAPPING
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2.5 Available Objects

General Information

The following objects are available for segmentation. Other objects may become available after
the release of this user guide. If you have questions regarding the newest objects, contact
Brainlab support.
NOTE: The objects available depend on the license (as listed below). As auto-segmentation is
template-based, Brainlab support can adjust which objects are generated when starting the
application. 

Elements Segmentation

Cranial (MR) Head and Neck (CT) Basal Ganglia (MR)

• Brainstem
• Optic Nerve
• Chiasm
• Optic Tract
• Eyes
• Lens
• Whole Brain
• Cochlea
• Hippocampus
• Cerebellum
• Temporal Lobe
• Cerebrum
• White Matter
• Gray Matter
• Hypothalamus
• Putamen
• Corpus Callosum
• Pineal Gland
• CSF
• Caudatus
• Ventricles
• Geniculate Body
• Globus Pallidus
• Pituitary Gland
• Capsula Externa
• Capsula Interna
• Amygdala
• Thalamus
• Vessel
• Central Sulcus

• Brainstem
• Whole Brain
• Manubrium
• Cricoid Cartilage
• Cochlea
• Eye
• Lens
• Lymph Level
• Lymph Node
• Lymph Level 1A
• Lymph Level 1B
• Lymph Level 2
• Lymph Level 3
• Lymph Level 4
• Lymph Level 5
• Lymph Level 6
• Lymph Node RCL
• Lymph Node RP
• Lymph Node RST
• Parotid Gland
• Sternocleidomastoid Muscle
• Mandible

• Putamen
• Caudatus
• Globus Pallidus
• Globus Pallidus External
• Globus Pallidus Internal
• Thalamus
• Capsula Interna
• Capsula Externa
• Subthalamic Nucleus
• Substantia Nigra
• Nucleus Ruber
• Substantia Nigra Compacta
• Substantia Nigra Reticulata
• Ventral Tegmental Area
• Zona Incerta
• Ventral Intermediate Nucleus
• Ventricles

Available Objects
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Elements Segmentation Continued

Thoracic (CT) Spine (CT) Pelvic (CT)

• Aorta
• Heart
• Kidney
• Lung
• Liver
• Esophagus
• Ribs
• Clavicle
• Sternum
• Trachea

• Spinal Canal
• Spinal Cord
• Spine
• All Single Vertebra

• Prostate
• Bladder
• Rectum
• Hip Joint
• Seminal Vesicle
• Penile Bulb

Quality of the Segmented Objects

The quality of the segmented objects depends on the image data that is used. Brainlab
recommends the following:
• More than 100 slices
• Less than 1 mm in-plane resolution
• Not a very small FoV
• High contrast-to-tissue ratio (i.e., good visualization of the different tissue classes)
• High signal-to-noise ratio (i.e., not noisy images)
• Different submodalities available (T1, T2, FLAIR)

USING ANATOMICAL MAPPING
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Available Objects
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