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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 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 5811

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 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.
• Curve® is a registered trademark of Brainlab AG.
• Kick® is a registered trademark of Brainlab AG.

Non-Brainlab Trademarks
BK Medical® is a registered trademark of BK Medical Holding Company.
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.

DICOM Conformance
DICOM conformance statements can be found on the Brainlab website at: www.brainlab.com/
dicom.

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 (http://www.openjpeg.org/)
• icu4c (https://github.com/unicode-org/icu/blob/master/icu4c/LICENSE)
• lapack (http://www.netlib.org/lapack/LICENSE.txt)
• libijg8 (http://www.ijg.org/files/README)
• libijg16 (http://www.ijg.org/files/README)
• libtiff (http://www.libtiff.org/misc.html)
• meta (https://github.com/ericniebler/meta/blob/master/LICENSE.md)
• openjpeg (https://github.com/uclouvain/openjpeg/blob/master/LICENSE
• range (https://github.com/microsoft/Range-V3-VS2015/blob/master/LICENSE.txt)
• Xerces-C++, developed by the Apache Software Foundation (http://www.xerces.apache.org/)

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”).
Cranial IGS System Ultrasound Navigation is a Class IIb product according to
the rules established by the MDD.
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Report Incidents Related to This Product
You are required to report any serious incident that may have occurred related to this product to
Brainlab, and if within Europe, to your corresponding national competent authority for medical
devices.

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

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.

8

Software User Guide Rev. 1.0 Cranial IGS System Ultrasound Navigation Ver. 1.1

GENERAL INFORMATION

1.4

Using the System

Abbreviated Device Description
Cranial IGS System Ultrasound Navigation is software that runs on a Brainlab IGS platform or
Brainlab navigation system, which consists of a computer, a display and an infra-red (IR) tracking
camera. It can be used in conjunction with other Brainlab Image Guided Surgery (IGS) software.
Designed to assist during surgeries it provides intra-operative ultrasound functionality by:
• Linking the 2D ultrasound view to preoperative patient image data by overlaying the 2D
ultrasound image with the patient image data (e.g., CT/MR and derived data such as
segmented objects, fibers, etc.)
• Acquisition of 3D ultrasound data sets consisting out of 2D ultrasound image slices and
enabling other Brainlab IGS software navigating and viewing as well as further processing this
data.

Intended Use and Indications for Use
The Cranial IGS System Ultrasound Navigation is intended to be an intra-operative image
guided localization system to enable minimally invasive surgery. It links a freehand probe, tracked
by a magnetic sensor system or a passive marker sensor system to a virtual computer image
space on patient image data being processed by the navigation workstation. The system is
indicated for any medical condition in which the use of stereotactic surgery may be appropriate
and where a reference to a rigid anatomical structure, such as the skull, a long bone, or vertebra,
can be identified relative to a CT, CTA, X-Ray, MR, MRA and ultrasound based model of the
anatomy.
Example procedures include but are not limited to:
• Tumor resections
• Skull base surgery

Place of Use
The application is developed to run on Brainlab IGS Platform or navigation system, which shall be
used in hospital environments, specifically in rooms which are appropriate for surgical
interventions; e.g., operation rooms.

User Profiles
The intended user profile is defined as follows:
• Brainlab software, hardware and platforms are used by neurosurgeons, surgeon’s assistants
and OR-nurses.
• Brainlab hardware and platforms are handled by trained OR staff and maintained by trained
Brainlab personnel

Patient Population
There are no demographic, regional or cultural limitations for patients. It is up to the surgeon to
decide if the system shall be used to assist a certain treatment.

Careful Handling of Hardware
System components and accessory instrumentation are comprised of precise mechanical
parts. Handle them carefully.
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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 Ultrasound Devices and Probes
In order to use Ultrasound Navigation, a Brainlab navigation system and a BK Medical
Ultrasound System are required. A probe is required to use ultrasound for navigation. In total,
three different probes can be integrated with each BK Medical System:
Ultrasound Device

Compatible Probe
N13C5 Craniotomy

BK5000

N11C5s Burr-Hole
X18L5s Hockey Stick
BK 8862 Craniotomy

Flex Focus 800
BK 8863 Burr-Hole
NOTE: The probes listed in the user guide may not have been approved for intraoperative
neurosurgical procedures in all countries. Ensure that the intended use of the ultrasound device
and the probe, includes intraoperative neurosurgical procedures.
For details, see the manufacturer's instructions for use for the respective ultrasound device/probe.

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

Compatible Brainlab Medical Instruments
•
•
•
•
•
•
•
•

Standard Cranial Reference Array (3 and 4 Marker Spheres)
DrapeLink Reference Array Cranial
Skull Reference Array (3 Marker Spheres)
Reference Unit for Headband (3 Marker Spheres)
Pointer Cranial/ENT with Blunt Tip
Ultrasound Registration Phantom
Ultrasound Integration Adapter Array
Ultrasound Integration Adapter Base(s)

Other Brainlab Instruments
Additional instrumentation may become available after release of this user guide. Contact Brainlab
support if you have any questions regarding compatibility.
Warning
Only use instruments and spare parts specified by Brainlab. Using unauthorized
instruments/spare parts may adversely affect safety and/or effectiveness of the medical
device and endanger the safety of the patient, user and/or environment.

Other Compatible Medical Instruments
• Disposable Reflective Marker Spheres
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Instrument Assembly
If any instrumentation is used with this product, ensure that all instruments are correctly
assembled according to the instructions within the corresponding Instrument User Guide.

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.

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

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.

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.
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1.6

Training and Documentation

Brainlab Training
Before using the system, all users must participate in a mandatory training program held by a
Brainlab authorized representative to ensure safe and appropriate use.

Supervised Support
Before using the system for surgical procedures where computer-aided navigation is considered
critical, perform a sufficient number of complete procedures together with 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
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Training and Documentation
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SYSTEM SETUP

2.1

Setting Up the Monitor and Camera

Before You Begin

Figure 1
The system setup varies depending on the system used and the type of procedure being
performed. Consider the following:
• The camera and monitor must not restrict the surgeon during surgery
• The camera must have a clear view of the reference array and instruments throughout the
procedure, including all registration and navigation procedures
• Position the camera correctly before beginning the procedure. Avoid major changes of camera
position during a procedure

How to Set Up the Camera
Step
1.

Adjust the camera to the required position.
Position the camera approximately 1.2 - 1.8 meters (4 - 6 feet) away from the surgical
field.
NOTE: For more information on camera positioning when preparing for patient registration, refer to the relevant navigation Software User Guide.
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Setting Up the Monitor and Camera

Step
2.

Plug in and turn on the system. Refer to the platform's System and Technical User
Guide (e.g., Kick, Curve).

3.

Start the software.

4.

Ensure the reference array is visible to the camera.
The following view is displayed to indicate whether the array is visible to the camera.

①

If the array is not visible, adjust the camera distance and angle until the array representation ① is visible.

Camera Display

①

②
③
④

Figure 2
Select Camera to open the array representation view.
No.

16

Description

①

Displays the distance of the instruments and/or reference arrays in relation to the camera.
For optimum visibility and accuracy, all marker spheres shall be inside the blue corridor.

②

Displays the position of the instruments and/or reference arrays in different colors (e.g.,
red and green) in relation to the camera.

③

Displays the camera motor control positioning buttons (if available).

④

Used to center the camera.
NOTE: Centering the camera takes up to five seconds. A second click deactivates the
centering feature.
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2.2

Positioning the Patient

Patient Positioning

Figure 3
Use a coupling medium such as saline with the ultrasound in order to get a clear ultrasound
image.
When placing saline in a resection cavity, it must stay in the cavity. Otherwise, sufficient coupling
is not possible. To do this, position the patient so that the craniotomy is facing upwards, if at all
possible.
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Positioning the Reference Array

2.3

Positioning the Reference Array

Reference Array Position
Position the reference array so that it remains visible for the entirety of the procedure. Consider
where people or objects may block the line of vision from the reference array. It is helpful to
position the camera and the reference array on the same side.
NOTE: The closer the array is mounted to the region of interest, the more accurate the navigation
is. Position the reference array as close to the region of interest as possible, without it interfering
with the required surgical space.

System Placement
Ensure the system placement does not interfere with the surgeon’s working area.
Brainlab recommends placing the system at the foot of the operating table for neurosurgery
procedures and at the head of the operating table for ENT procedures.

Reference Array Not Visible

①

Figure 4
If the camera cannot see the reference array, then the array will not be shown in the camera view
①, and Patient Reference Array not visible will appear at the bottom of the screen.
To correct this, move any object or person that is blocking the camera line of vision. Do not move
the reference array.
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2.4

Displaying the Software

Viewing Tips

①

②

Figure 5
Ultrasound Navigation runs concurrently with the navigation software, thereby sharing data and
registration.
The software works with both single or double monitor systems.
• If you have a single monitor system (e.g., Kick), display Ultrasound Navigation on the
monitor as needed.
• If you have a dual monitor system (e.g., Curve), it is recommended to display Ultrasound
Navigation on the primary monitor ① and navigation software on the secondary monitor ②.
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Displaying the Software
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SOFTWARE OVERVIEW

3.1

About Ultrasound

Before You Begin
Brain shift caused by retraction, loss of fluid, or tumor removal can limit navigation accuracy based
on preoperative images. Navigated ultrasound is used to:
• Intraoperatively identify brain shift
• Visualize (residual) tumor
Before you begin, ensure that:
• The patient is registered
• The ultrasound device is properly connected to the navigation system
• The ultrasound adapter base and the ultrasound adapter array are properly attached
• The calibrated probe is properly connected to the system

Not Suitable for Diagnostic Use
NOTE: The live ultrasound images displayed on the navigation screen are not suitable for
diagnostic use.

Workflow
Step
1.

Select all appropriate patient data sets relevant for registration and any defined objects.
NOTE: For further information, refer to the Origin Data Management Software User
Guide.

2.

Register the patient.
NOTE: For more information, refer to the respective user guide (e.g., Cranial Navigation
System Registration Software User Guide).

3.

Proceed with the surgery.
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About Ultrasound

Step
4.

As soon as you require ultrasound support, either:
a. Select Home to return to Content Manager and select Ultrasound Navigation from
the Navigation workflow.
b. Activate the software by bringing the active probe into the area of the patient data set.
NOTE: The availability of this feature depends on your workflow configuration.

Main Screen Layout

①

②

Figure 6

No.

22

Component

Description

①

View area

Displays the patient image data and any available objects, as well
as the ultrasound image.

②

Toolbar

Provides a list of functions.
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3.2

Navigation Functions

Available Navigation Functions
Button

Function

Alerts: Displays a list of alerts as soon as the software detects any
issues requiring your attention.

Data: Displays the available layouts, data sets, objects and other data.

Home: Returns you to the main screen (Content Manager) where
you can select a new application or exit completely.

Camera: Opens the camera app to display the reference arrays and
any pointers or instruments that are in the camera field of view.

Screenshot: Takes a screenshot of the current view. The screenshot is automatically saved with the patient data.

Scan US: Change to scan mode to perform a 3D ultrasound scan.

Back: Returns to the previous step.

Done: Minimizes the software or continues to the next step.

Additional Functions
Button

Function
Toggle Freeze on/off to freeze/resume the whole view layout, including ultrasound images.
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Navigation Functions

Button

Function
Open the Viewing menu to perform windowing, reset an image or
zoom in and out.
Select the Overlay menu to access color, threshold and transparency tools.
Open the Probe menu to view probe information or verify accuracy.
Toggle Stacking on/off to superimpose two different 3D ultrasound
images onto one MR/CT data set (e.g., for comparison or analysis)
NOTE: Only available in Comparison layout.

Viewing Menu
Button

Function
Adjust the brightness and contrast of an MR or CT
• Drag down/up to increase/decrease the brightness.
• Right/left to increase/decrease the contrast.

Reset settings
Select to go back to the original windowing settings.

Zoom in or out of a slice
Press the ⊖ and ⊕ symbols or drag the slider:
• Left to zoom out
• Right to zoom in

Overlay Menu
Options
• By default, the Color Overlay toggle is enabled.
• Disable it to view the ultrasound image in black and white.
• The Transparency slider adjusts the intensity of the superimposed ultrasound image.
• Only active when Color Overlay is toggled on.
• The Threshold slider gradually blends out the darker parts of the
ultrasound image.
• Only active when Color Overlay is toggled on.
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Probe Menu
Options

Info: Displays information about the connected probe (e.g., last calibration date, type).

Verification: Verify probe accuracy.
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Data Menu

3.3

Data Menu

Selected Data
Select Data to access available patient data, objects and layouts.
By default, all preloaded images are displayed, and all objects are hidden.

Data Menu Layout

①

②

Figure 7
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No.

Component

Description

①

SELECTED DATA

②

LAYOUTS

• Images: Switch between loaded data sets.
• Objects: Lists all preloaded objects.
Switch between different layouts.
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About Data Sets

②

①

③

Figure 8
All preloaded data sets and any 3D ultrasound data sets are displayed under Images.
• The left column displays a thumbnail, the modality, slice number and slice thickness. If
selected, it will have a blue border and an eye symbol ①.
• The right column displays the data set name and the date and time it was acquired. If the data
set is selected as primary data set, it will have a yellow border ② and tagged with Master ③.
This data set is used in every view and determines the default zoom level.

About Objects

③

②
①

Figure 9
Open the respective menu to see preloaded objects and other content.
• The left column displays a thumbnail and the volume (if applicable). If it is set to visible, it will
have a blue border and an eye symbol ①.
• The right column displays the object name and the date and time it was acquired ②.
• To show/hide all objects in a menu, select the open/closed eye buttons ③.
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Data Menu

Data Dialog

Figure 10
As soon as new intraoperative data is available that is fused to the registered data set, this dialog
is shown.
Option

Description

Yes

Shows the data set indicated in the dialog

No

Continues with the current data set

Patient Not Registered

Figure 11
If the patient is not registered when Ultrasound Navigation is opened, no patient images are
shown and Patient not registered is displayed at the bottom of the screen.
Select Home to return to Content Manager and register the patient.
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3.4

Layouts

Available Layouts
Ultrasound Navigation offers the following layouts for viewing live ultrasound and 3D ultrasound
data. Data will open automatically in the appropriate layout after it is acquired or you can select a
layout from the LAYOUTS menu.
Layout

Explanation

Right side: The live ultrasound image is superimposed over patient
data in the probe orientation.
Left side: The ultrasound cone is displayed relative to the patient
data in axial, coronal and sagittal views.

Top row: Displays MR/CT data.
Bottom row: Displays 3D ultrasound superimposed over MR/CT.
Both rows also show axial, coronal and sagittal views.

Top row: Displays MR/CT data.
Middle and bottom rows: Displays the two most recent 3D ultrasound data sets superimposed over MR/CT.
Both rows also show axial, coronal and sagittal views.

NOTE: The display of live ultrasound and reconstructed images may be delayed if the system is
being used to full capacity.

Related Links
Live Ultrasound Layout on page 40
Comparison Layout on page 44
Resection Progress Layout on page 45
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3.5

About Calibrated Probes

Before You Begin
• Ultrasound Navigation works only with calibrated probes.
• All probes must be calibrated by Brainlab personnel.
• The probe type, ID number, and the date and time of last calibration is displayed on the
connection screen for each calibrated probe.

How to Connect a Probe
Step
To connect a probe, plug it in or activate it on the ultrasound device.
NOTE: You can connect multiple probes to the ultrasound device, but only one probe at a time
can be activated and used with Ultrasound Navigation.
NOTE: For best results, verify probe navigation accuracy regularly.

Probe Information

③

②

①

Figure 12
The probe information page is displayed if something is wrong with the connection to the
ultrasound device or a calibrated probe.
You can access the probe information page at any time by selecting Info in the Probe menu.
Description

30

①

All probes calibrated for your system. Also displays corresponding probe type, ID number
and date and time of last calibration for each probe.

②

Status of the activated probe, and details about the probe's type, ID number and date and
time of last calibration.
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Description
③

Status of the ultrasound device (e.g., BK device is connected).

NOTE: New probes must be calibrated by Brainlab support.

No Device or Probe Connected

Figure 13
If no ultrasound device and/or recognized probe is connected to the Brainlab system, the status is
shown in gray and NOT CONNECTED is displayed.

Connected Probe is Not Calibrated

Figure 14
If you connect a probe that has not been calibrated:
• The status is red
• NOT CALIBRATED is displayed
To continue, activate or plug in one probe listed under Calibrated probes: (see above).

Information About the Active Probe

On the toolbar, you can see which probe is currently connected, which depth is selected and the
probe tip angle (if applicable).
To view more information about the connected probe or to verify probe accuracy, open the Probe
menu at any time.
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How to Manually Change the Hockey Stick Probe Angle

Figure 15

Step
1.

Plug in or activate the hockey stick probe.

①

2.

②

③

A dialog appears the first time you activate the hockey stick probe.
NOTE: Ensure that the probe tip angle shown in the illustration ① matches the probe tip
angle on the physical probe.
NOTE: The preselected tip angle is 90°.

32

3.

If you require a different probe tip angle for your procedure, adjust the probe tip to the required angle and select the corresponding angle from the drop-down menu in the dialog
box ②.

4.

Select OK to continue.

5.

If you require a change of the probe tip angle during your procedure, adjust the probe tip
to the required angle and select the corresponding angle from the drop-down menu on
the toolbar ③ or by placing the probe close to the reference array.
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Step
6.

The software displays an image showing which probe tip angle is selected for approximately four seconds and closes it automatically.
NOTE: If the navigated ultrasound data shows an offset, verify that the actual probe tip angle and
the one displayed in the drop-down box are the same.

How to Automatically Change the Hockey Stick Probe Angle
You can verify and change the hockey stick probe angle by holding the probe near the patient
reference array.
Step
1.

Bend the hockey stick probe angle to the required angle.

2.

Hold the probe close to the surface of the patient reference array.

3.

A pop-up appears, instructing the user to hold the probe tip parallel to the array surface.
4.

Hold the probe parallel and steady.

Software User Guide Rev. 1.0 Cranial IGS System Ultrasound Navigation Ver. 1.1

33

About Calibrated Probes

Step
5.

A progress bar appears to indicate the amount of time the probe needs to be held steady.
6.

The new set angle is confirmed visually and acoustically.

34
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4

VERIFYING ACCURACY

4.1

About Calibration Accuracy

About Verifying Accuracy
To ensure probe accuracy, it is important to verify each of your ultrasound probes regularly.

Frequency of Verification
Warning
Each time you perform ultrasound-guided navigation, verify the accuracy throughout the
session.
You can access the verification page at any time by selecting Verification from the toolbar.

Calibration Accuracy Dialog

Figure 16
When this dialog appears, you have the following options.
Options
Now

Select Now to continue to the verification page.

Later

Select Later to verify accuracy at a later time. The dialog will continue to appear in
every ultrasound session until accuracy is verified.
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Verifying the Calibrated Probe

①

③

②

Figure 17

No.

Component

①

When you hold the ultrasound probe to the Ultrasound Registration Phantom, the
software displays an ultrasound image of the phantom.
• Small white regions in the image represent calibration points (intersection of the
wires in the phantom).
• Green crosshairs indicate the calculated position of calibration points based on the
probe position.
• Move the probe around on the phantom to verify the line up of crosshairs with white
regions.

②

Select Yes if calibration is sufficient.

③

Select No if calibration is insufficient.

Related Links
How to Verify Accuracy Using the Phantom on page 37
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Show Registration Phantom to Camera

Figure 18
If you are trying to verify accuracy and the registration phantom is not visible to the camera, the
software displays an image of the phantom. Bring the phantom into camera view and try again.

How to Verify Accuracy Using the Phantom
Step
1.

Hold the probe upright in the middle of the Ultrasound Registration Phantom.

2.

Verify that the green crosshairs match the position of the white regions.
Calibration is accurate if each crosshair is directly over the white area (wires).

3.

Check accuracy by slowly moving the probe to see if the movement of the crosshairs on
the screen corresponds with the movement of the wires.

4.

If accuracy is sufficient, select Yes to confirm.
You can now continue with your procedure.

5.

If accuracy is insufficient, select No.
A dialog opens that provides tips for improving accuracy. Select Try again to return to the
Verification page.
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Improving Accuracy

Figure 19
If accuracy is insufficient, check the following factors:
• Ensure that marker spheres are clean
• Confirm the marker spheres are properly positioned on the sphere posts
• Confirm the ultrasound adapter is attached properly
• Ensure that the clamp is closed tightly
If accuracy is still not sufficient, contact Brainlab support to recalibrate the probes.
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5

ACQUIRING AND VIEWING
ULTRASOUND DATA

5.1

Typical Workflow

About Ultrasound Data
Ultrasound Navigation is an intraoperative image-guided system that enables users to view,
compare and superimpose live ultrasound or 3D ultrasound data sets with MR/CT data sets.
With the software, you can view live video ultrasound or 3D ultrasound data sets.

Typical Workflow
During a procedure, many steps in an Ultrasound Navigation workflow are handled by the
software automatically. A typical workflow might look like this:
Step
1.

Verify probe accuracy.

2.

Perform live ultrasound navigation and view real-time results in the Live Ultrasound layout.

3.

Select Scan US from the toolbar or hold the visible probe steady while in Live Ultrasound.
The Scan Page opens.

4.

Acquire a 3D ultrasound scan.
The results of the 3D ultrasound scan opens automatically in the Comparison layout.

5.

Review the 3D ultrasound data together with the preoperative MR data.

6.

Acquire more ultrasound scans as described in steps 3 and 4. After the successful acquisition of one or more scans, the results open automatically in the Resection Progress
layout.
Review the latest 3D ultrasound scan together with the previous scan and the MR/CT.
NOTE: Depending on your workflow configuration, the workflow automation may differ,
and you may be directed to Live Ultrasound after each ultrasound scan. You can then
either perform another scan or remove the probe from the patient data area to return to
the previously used application (e.g., your navigation software, which allows you to use
overlays for review and navigation purposes). For further information, see the Cranial
Navigation System Navigation Software User Guide.
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5.2

Live Ultrasound Data

About Live Ultrasound
Live ultrasound provides ultrasound images of the acquired area in real time, as transmitted by
the ultrasound device.
• If required, you can freeze the video to create still images or screenshots.
• You can view live ultrasound at any time.

Live Ultrasound Layout

Figure 20
The Live Ultrasound layout displays the live ultrasound information in real time, transmitted from
the ultrasound device. It also displays the corresponding MR/CT data.
• Left side: The data set in axial, coronal and sagittal ① views, including probe orientation.
• Right side: The live ultrasound video in yellow ② superimposed over the MR/CT data.

How to Display Live Ultrasound
Step

40

1.

Hold the probe to the region of interest.

2.

Slowly move the probe over the region of interest, providing sufficient coupling and taking
care not to damage patient tissue.
Video feed is transmitted from the ultrasound device in real time and displayed automatically in the Live Ultrasound layout.
If you select Screenshot, the screenshot is automatically saved with the patient data.
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5.3

3D Ultrasound Data

About 3D Ultrasound
The software can acquire new interoperative 3D ultrasound data sets. It scans the volume of the
patient's head and reconstructs the live ultrasound images to a 3D data set and displays it
superimposed on the preoperative MR data. The new data set can be used for navigation
purposes.
• To acquire 3D ultrasound, start a scan in scan mode.
• Afterwards, you can compare the ultrasound to the original MR/CT data, or view the
superimposed ultrasound over an MR/CT.

Tips for Acquiring 3D Ultrasound Data
For best results:
• Clean up the cavity to eliminate blood, especially coagulated blood
• Fill cavity with saline and wait to let bubbles settle
• Move the probe in one long, slow, steady sweep (approximately 10 seconds)
• Perform the scan by moving the probe in the one anatomical direction (e.g., sagittal) for best
reconstruction quality
• The tracking array should face the camera as much as possible
• Do not move the probe over the same area twice

Accuracy of Acquired 3D Data
NOTE: If an ultrasound probe adapter becomes loose, the 3D ultrasound data set acquired
intraoperatively may not match the preoperative data set.
NOTE: After a period of time, acquired 3D ultrasound data may differ from the real patient
anatomy (e.g., due to brain shift or resections).
NOTE: 3D ultrasound acquisition can only be performed accurately for tissue that remains stably
positioned relative to the patient reference.
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How to Use Scan Mode to Acquire 3D Ultrasound

Figure 21

Step
1.
To reach scan mode, select Scan US from the toolbar or hold the visible
probe steady while in Live Ultrasound.
A progress bar will appear to indicate the amount of time the probe needs
to be hold steady.
2.

Bring the probe into position and select Start, or:
• Hold the probe steady and wait a few seconds. A progress bar will appear to indicate the amount of time the probe needs to be hold steady.
• Press the button on the probe twice (i.e., freeze-unfreeze).

3.

①

Scan Mode ON ① turns green and the scan starts.
4.

42

To perform a scan, move the probe slowly in a single sweep motion.
The software emits an audible tone as the probe moves over the scan area.
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Step
5.
When you are finished, select Stop, or
• Press the button on the probe once (i.e., freeze).
• Move the probe away from the patient. The scan stops automatically.
6.

The software processes the images and a progress bar fills.
To stop the reconstruction, select Cancel. Any data just acquired will be discarded.
Start a new scan.
7.

When the reconstruction is complete, you can review the 3D ultrasound with the preoperative MR and/or previous ultrasound scans via the Comparison or Resection Progress
layouts.

8.

To change to a different layout, select Data.

NOTE: To achieve optimal image quality, move the probe slowly and smoothly. To achieve
maximum accuracy, acquire ultrasound data in a slow sweep, preferably in one anatomical
direction.

Scan Technique Video

Figure 22
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You can call up a video about the proper scanning technique at any time by
selecting Instructions on the toolbar.

Comparison Layout

Figure 23
Comparison layout displays:
• Top row: The selected MR/CT data ① in axial, coronal and sagittal views
• Bottom row: 3D ultrasound data superimposed over the MR/CT data ② in axial, coronal and
sagittal views
NOTE: By default, the Comparison layout displays the most recent scans, but you can choose
different 3D ultrasound data for comparison under Data.
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Resection Progress Layout

②

①

Figure 24
Resection Progress layout displays:
• The selected MR/CT data ② in axial, coronal and sagittal views (top row).
• The two most recent 3D ultrasounds ① superimposed over the MR/CT data in axial, coronal
and sagittal views. The most recent scan is displayed in the bottom row.
NOTE: By default, the Resection Progress layout displays the two most recent scans, but you
can choose different 3D ultrasound data for comparison under Data.

Troubleshooting Scan Mode

Figure 25
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The following error messages may appear if Ultrasound Navigation is unable to perform a scan.
Message

Action

Deactivate Freeze mode on Ultrasound device

To continue, you must deactivate the freeze mode on the
BK Medical ultrasound system, not in the software.

Deactivate Flip mode on Ultrasound device

To continue, you must deactivate the flip mode (labeled
with L/R) on the BK Medical ultrasound system.

Deactivate Split mode on Ultrasound device

To continue, you must deactivate the split mode on the BK
Medical ultrasound system.

Ultrasound Probe not visible

The ultrasound probe is out of range. Bring the probe into
the camera field of view and try again.

Patient Reference Array not visi- Ensure that the reference array is within the camera field of
ble
view and that the spheres are clean.
Image panned on ultrasound deTo continue, reset the view on the BK Medical ultrasound
vice. Reset to continue navigasystem.
tion.
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5.4

Additional Functionalities

Functionality Within Views
Depending on which layout you are in, different functionalities are available.

Related Links
How to Adjust Transparency on page 49
How to Adjust Threshold on page 50
How to Use Stacking on page 51

Adjusting the Overlay
With Overlay, you can display live ultrasound data or reconstructed 3D ultrasound data sets over
an MR or CT. You can also adjust the threshold and transparency and enable or disable the color
overlay.

①
②
③
④

Figure 26

No.

Function

①

Overlay menu. Select the arrow to see options.

②

By default, the Color Overlay toggle is enabled. Disable it to view the ultrasound image in black and white.
• In the Live Ultrasound layout, the color overlay is yellow.
• In the Comparison andResection Progress layouts, the color overlay is blue.

③

The Transparency slider adjusts the intensity of the superimposed ultrasound image.

④

The Thresholdslider adjusts how the lighter or darker parts of the ultrasound image
are
displayed.
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How to Turn Color Overlay On and Off
Use Color Overlay to superimpose the ultrasound in yellow or blue tones over the MR.
Step
1.

Open the Overlay menu.
By default, Color Overlay is enabled and you can adjust the Transparency and Threshold sliders as required.

2.

To view the ultrasound in black and white, toggle off Color Overlay.
The Transparency and Threshold sliders are disabled.

NOTE: The ultrasound live image may conceal important structures in the underlying data set.
Adjust transparency or threshold to check for concealed structures.

Using Transparency and Threshold

①

②

③

Figure 27
You can adjust the transparency and/or threshold of a scan ② to better see objects and contours.
• Adjust Transparency to make the ultrasound scan more opaque ①.
• Adjust Threshold to gradually blend out dark areas ③.
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How to Adjust Transparency

Figure 28

Step
1.

Open the Overlay menu.

2.

Press the ⊖ and ⊕ symbols or drag the Transparency slider:
• Left to decrease transparency of the ultrasound image
• Right to increase transparency of the ultrasound image
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How to Adjust Threshold

Figure 29

Step
1.

Open the Overlay menu.

2.

Press the ⊖ and ⊕ symbols or drag the Threshold slider:
• Left to decrease the threshold of the ultrasound image
• Right to increase the threshold of the ultrasound image
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How to Use Stacking

Figure 30
While overlays allow the user to compare the acquired 3D US data to the MR/CT (described
above), Stacking uses this overlay function and only enables the possibility to combine two US
3D overlays in the same view.
In the Comparison layout, use Stacking to superimpose two different ultrasound images onto
one MR/CT data set (e.g., to enlarge the scan volume or compare 3D ultrasound data sets with
various depths).
Step
Toggle on Stacking ①.
Two scans are superimposed on the MR image.
NOTE: By default, the two most recent scans are selected.

How to Manually Select Data for Stacking
You can manually select other 3D ultrasound scans or MRs for Stacking.
Step
1.
To change the scans or the MR/CT data set, select Data.
The data selection menu opens.

2.

Manually select which 3D ultrasound data sets you would like to view from the left column.
The selected items are shown with a blue border.
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How to Use Freeze
You can freeze the ultrasound image in any layout (e.g., for analysis or comparison). When the
Freeze function is available, it is active on the toolbar.
Step
①

1.

②

Toggle on Freeze ② on the toolbar.
The entire view including the live ultrasound image freezes.
A small lock symbol ① appears in the upper-right corner of the image data.
2.

Toggle Freeze off to resume viewing live images in the Live Ultrasound layout.

NOTE: In the Live Ultrasound layout, you can also freeze an ultrasound image by selecting
Freeze on the BK device.
NOTE: If the message Deactivate Freeze mode on Ultrasound device is displayed in a 3D
ultrasound layout, you must deactivate Freeze on the BK device before you can continue.
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