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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@brainlab.com

UK Tel: +44 1223 755 333

support@brainlab.com

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

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

GENERAL INFORMATION
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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.

Brainlab Trademarks

• Brainlab® is a registered trademark of Brainlab AG in Germany and/or the US.
• Curve™ is a trademark of Brainlab AG in Germany and/or the US.
• iHelp® is a registered trademark of Brainlab AG in Germany and/or the US.
• Kick® is a registered trademark of Brainlab AG in Germany and/or the US.
• Softouch® is a registered trademark of Brainlab AG in Germany and/or the US.
• Z-touch® 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 US 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://github.com/uclouvain/openjpeg/blob/master/LICENSE)
• OpenJPEG (https://github.com/uclouvain/openjpeg/blob/master/LICENSE)
• libjpeg-turbo (https://github.com/libjpeg-turbo/libjpeg-turbo/blob/master/LICENSE.md)
• libtiff 4.0.4 beta (http://www.simplesystems.org/libtiff/)
• Xerces-C++, developed by the Apache Software Foundation (https://xerces.apache.org/
xercesc/)

CE Label

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

• Registration 3.5 is a part of Cranial Navigation System, 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.

Legal Information
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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. 

GENERAL INFORMATION
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1.4 Using the System

Intended Use

The Cranial Navigation System, when used with a compatible navigation workstation and
compatible instrument accessories, is intended as image guided planning and navigation system
to enable navigated surgery.
It links instruments 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 a reference
to a rigid anatomical structure can be identified relative to images (CT, CTA, X-Ray, MR, MRA and
ultrasound) of the anatomy.

Intended 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.

Intended User

This user guide is intended for neurosurgeons or their assistants when using a Brainlab navigation
system.

Place of Use

The Cranial Navigation System shall be used in a hospital environment, specifically, in rooms
appropriate for surgical interventions (e.g., operating rooms).
The environmental requirements depend on the navigation platform being used. For more
information, refer to the respective System and Technical User Guides.

Plausibility Review

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

Using the System
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1.5 Compatibility with Medical Devices

Compatibility with Brainlab Medical Platforms

Registration is compatible with:
• Kick
• Curve

Other Brainlab Platforms

Additional compatible Brainlab platforms may become available after release of this user guide.
Contact Brainlab support if you have any questions regarding compatibility.

Compatible Non-Brainlab Devices

Medical Device Manufacturer

Multi-Modality Registration Markers

IZI Medical Products
7020 Tudsbury Road
Baltimore, MD 21244
USA

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.

Compatibility with Brainlab Medical Instruments

Registration is compatible with the following instruments:
• Disposable Reflective Marker Spheres
• Brainlab Pointer, Blunt Tip
• Reference Clamp Universal
• Skull Reference Array
• Skull Reference Base
• Softouch Pointer
• Standard Cranial Reference Array, 4 Markers
• Vario Reference Arm for Mayfield Headholder
• Z-touch Laser Pointer

Instruments Intended for Contact with Certain Body Parts or Tissue Types

Warning
Only specified Brainlab instruments are intended for direct contact with body parts or
tissue types. For a list of such instruments, refer to the Cranial/ENT Instrument User Guide.

Other Brainlab Instruments

Additional instrumentation may become available after release of this user guide. Contact Brainlab
support if you have any questions regarding compatibility.

GENERAL INFORMATION

Software User Guide Rev. 1.0 Registration Ver. 3.5 9



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.

Careful Handling of Hardware

System components and accessory instrumentation are comprised of precise mechanical
parts. Handle them carefully.

Compatibility with Medical Devices
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1.6 Compatibility with 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.

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.

GENERAL INFORMATION
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1.7 Training

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.

Training
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1.8 Documentation

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

User Guide Contents

Software User Guide
• Overview of treatment planning and image-guided navigation
• Description of OR system setup
• Detailed software instructions

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

Instrument User Guide 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

System and Technical User
Guide Combination of system setup and technical information

Scan Protocol Detailed scanning requirements and procedures

Quick Reference Guide Condensed information on how to use a certain hardware and/or
software

GENERAL INFORMATION
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2 SYSTEM SETUP
2.1 Introduction

Background

Figure 1  

Correct system setup is required to enable accurate navigation. Set up the system so that it does
not hinder the surgeon and position the patient carefully. Ensure the patient's head is rigidly fixed
in the headholder.
Register the patient in the desired position for surgery, as any movement of the patient's head
after registration decreases navigation accuracy.
• If the patient's head moves, but the relative position to the reference array stays the same (e.g.,

the OR table is moved), verify accuracy.
• If the patient's head moves relative to the reference array (e.g., repositioning the patient's head

in the headholder, moving the reference array), perform registration again.

SYSTEM SETUP
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2.2 Camera and Monitor Setup

Background

Artifacts caused by reflections, especially during registration, can cause inaccuracies. Ensure light
sources or highly reflective items do not affect the camera field of view.
The camera and/or Z-touch laser may interfere with other infrared-based OR equipment, such as
remote controls, pulse oximeters or IR-sensitive microscopes. Remove other infrared sources
from the camera field of view, as they may hinder the camera in detecting Z-touch.

How to Set Up the Camera and Monitor

Figure 2  

The system setup varies depending on the system used and the type of procedure being
performed.

Step

1. Position the camera and monitor while keeping the following points in mind:
• Select a correct camera position that will work throughout the entire procedure (includ-

ing registration and navigation).
• The camera and monitor must not restrict the surgeon during surgery.
• Avoid major movement of the camera during a procedure. If the camera is moved, you

must verify the accuracy again.
• The camera must have a clear view of the reference array and instruments throughout

the procedure, including all registration and navigation procedures. To provide an opti-
mum view, the camera should be approximately 1.2 - 1.8 meters (4 - 6 feet) away from
the surgical field.

Camera and Monitor Setup
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Step

2. Plug in and turn on the system. Refer to the platform's System 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 representa-
tion ① is visible.

Camera Display

① ②

③

④

Figure 3  

Select Camera to open the array representation view.

No. Description

①
Displays the distance of the instruments and/or reference arrays in relation to the cam-
era. 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 relation to the cam-
era.

③ Displays the camera motor control positioning buttons (if available).

④
Used to center the camera.
NOTE: Centering the camera takes up to 5 seconds. A second click deactivates the
centering feature. 

SYSTEM SETUP
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2.3 Reference Array Setup

Reference Array

Position the reference array so it remains visible for the entirety of the procedure. Consider where
any devices may block the line of vision from the reference array. It is helpful to have the camera
standing on the same side as where the reference array is attached.
For more accurate navigation, position the reference array as close to the region of interest as
possible without interfering with the required surgical space.
Ensure the reference array is firmly attached to the clamp. When using Reference Clamp
Universal, ensure it is firmly fixed to the headrest.

Warning
Relative movement of the patient's head with respect to the reference array (e.g.,
movement of the reference array or the patient's head in the headholder) is not allowed
during or after registration. If relative movement occurs, you must perform a complete new
registration.

Marker Sphere Visibility

Before beginning registration, verify that:
• The reflective marker spheres are securely attached
• The reference array is not bent, especially the pins
• The marker spheres are clean, dry and undamaged
• The marker spheres are not covered by drapes, except for drapes specifically designed by

Brainlab for draping reference arrays

Reference Array Setup
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2.4 Pointer Accuracy

Pointer Accuracy

①

Figure 4  

Each pointer comes in a pointer gauge that serves to prevent pointer damage and ensure
maximum pointer accuracy.

Warning
Check pointer accuracy before each use by:
• Ensuring that the pointer tip aligns with the counter pin on the pointer gauge ①
• Placing the tip in the verification point of the reference array (divot) and checking the

displayed distance

SYSTEM SETUP
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3 SOFTWARE OVERVIEW
3.1 Software Overview Introduction

Background

Registration is a touchscreen-based preoperative registration software. The placement of
surgical instruments in a three-dimensional representation overlaid on anatomical image sets,
such as MR and/or CT, can support the surgeon during various surgical interventions.
Use Registration to register the patient position relative to the pre-operative scans prior to
surgical navigation.

Workflow

Step

1. Select a patient.
For more information on patient and data selection, refer to the Patient Data Manager
Software User Guide.

2.

Select Navigation under the Cranial workflow.

3. Select all appropriate patient data and any defined objects relevant for the procedure. All
applications for the dedicated workflow are displayed.

SOFTWARE OVERVIEW
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3.2 Navigation and Viewing Functions

Basic Navigation Functions

Button Function

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

Displays the available image sets and layouts.

Returns you to Content Manager where you can select a new application or
exit completely.

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

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

Viewing Functions

Button Function Description

Zoom in or out of a slice

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

Navigation and Viewing Functions
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4 REGISTRATION
OVERVIEW

4.1 Registration Introduction

Background

During registration, the software maps the patient's preoperative image data to the physical
anatomy of the patient's head in its current intraoperative position.
Correct registration is a key influencing factor for accurate navigation. Registrations must be
verified as accurate and suitable for the procedure to ensure reliable navigation accuracy.

Before You Begin

Carefully read all relevant sections in the Cranial/ENT Instrument User Guide (e.g., Softouch,
Z-touch).

Optimizing Registration and Navigation Accuracy

For optimal registration, it is recommended to use CT data together with bone screws as
registration points.

Image Set Requirements

To ensure sufficient accuracy, scan the patient as described in the Cranial/ENT Registration and
Navigation Scan Protocol.
The following image set requirements apply for all scans:
• The image set must contain the entire area of interest on the patient's anatomy.
• The image set must contain the entire head including the nose.
• For the highest registration quality, use CT, CTA or MR T1 image sets. MR T2 image sets may

lead to reduced registration quality. B0, DTI and deformed image sets cannot be used to
register the patient.

Safety Considerations

Ensure that the patient's anatomy has not changed from the scan (e.g., swollen areas of the face
or skin shift due to a different patient position). This results in incorrect registration and navigation.
Due to possible distortions in MR image sets, navigation accuracy may be decreased at the point
of interest, even if registration has been satisfactorily verified on the surface.

REGISTRATION OVERVIEW
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Registration Options

Option Description

Select Registration from the Cranial Navigation workflow.
The software automatically takes you to:
• Surface Match Registration (default) or
• Landmark Registration (if you do not have a license for Surface Match)

Select Rescue Planning to plan rescue points.

Select Rescue Registration to register rescue points.

How to Restore a Registration

A previous registration for the current patient can be restored upon opening any of the registration
options if:
• You selected the entire plan
• The previous registration was performed less than 24h ago

The following dialog appears:

Figure 5  

Option Description

Yes Restores the previous registration and opens the verification screen

No Starts a new registration

NOTE: Do not restore a registration if the patient position has changed relative to the reference
array. If the reference array is moved or hit, you must start a new registration. 

Registration Introduction
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5 SURFACE MATCH
REGISTRATION

5.1 Surface Match Introduction

Background

Surface Match is the default registration method (if available) when opening the Registration
workflow. With Surface Match registration, you scan the surface of the patient's head using the Z-
touch or Softouch pointer.
The software uses a surface matching algorithm to match the patient's anatomy to the
preoperative CT/MR images. Only acquire anatomical surface points on the patient in areas
included in the CT/MR image sets. Otherwise, the surface matching algorithm will not work. Do
not acquire points in areas that are not rigid (e.g., chin area) as their position may have shifted
from since the CT/MR scan.
NOTE: Refer to the scan protocol instructions provided by Brainlab for information on image sets
that are suitable for surface matching registration. 

Advantages of Surface Match over Landmark Registration

• Skin shift is reduced (when using Z-touch or Softouch)
• CT/MR markers are not required

Registration Methods

Method Explanation

Z-touch Z-touch emits an infrared laser beam that is detected by the camera. Acquire
points by scanning the patient's head.

Softouch
Softouch is an electronic pointer with a skin detection sensor. An infrared signal
emitted from Softouch triggers the camera to register the point the moment the
pointer touches the skin.

Combining
Z-touch and
Softouch

You can use a combination of Z-touch and Softouch for point acquisition. This is
useful if characteristic surface match points are not accessible with Z-touch (e.g.,
required areas are covered by hair or locations where the infrared laser point can-
not be detected by the camera).

NOTE: Brainlab Pointer, Blunt Tip can be used for surface matching registration. However, for
best results it is recommended to use Z-touch or Softouch. 

Verifying the 3D Reconstruction

Before beginning registration, examine the surface of the 3D reconstruction and determine
whether it is suitable for Surface Match registration. Ensure that:
• The surface of the face is clearly visible

SURFACE MATCH REGISTRATION
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• The skin surface is smooth without breaks or major artifacts
• The 3D reconstruction resembles your patient
• Any tubes, tape and other artifacts are identified that may change the appearance of the face

after scanning
• The skin threshold is correct

NOTE: Be aware that a skin shift may have occurred during scanning due to the patient fixation
device. 

①

②

If you are not satisfied with the 3D reconstruction, choose from the following options:
• Select Data ① and change to a different pre-loaded patient data set
• Exit Registration and select a new patient data set
• Acquire points in areas where the 3D surface visualization is correct
• Adjust the threshold under Threshold ②

Surface Match Registration Workflow

Step

1. Acquire Surface Match guide points with Softouch.

2. Register points on the patient's anatomy with either Softouch or Z-touch or a combina-
tion of both.

3. Verify registration accuracy.

Surface Match Introduction
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5.2 Surface Match Guide Points

Background

The first step in the Surface Match workflow is to acquire guide points. Acquiring guide points
leads to a more robust and reliable registration.

How to Acquire Guide Points

④

②
①

③

Figure 6  

Step

1. Use Softouch to acquire three points in the order the points appear on the screen.
• Select Start Over ① to start registration from the beginning. All points already ac-

quired are deleted.
• Select Edit Points ② to adjust the position of the points manually.
• Select Skip Point ③ if one of the points is not available due to patient positioning, to

proceed to the next point.

2. After successfully acquiring three points, the software proceeds automatically to the Sur-
face Match registration step.

NOTE: Selecting Skip ④ redirects you to the Surface Match registration step.
 

SURFACE MATCH REGISTRATION
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How to Proceed if Acquiring Guide Points Fails

②

①

Figure 7  

If the software identifies too few or no anatomical guide points, you have two options:
• Select Edit Points ① and adjust points manually.
• Select Skip ② to be redirected to the Surface Match registration step.

How to Edit Anatomical Guide Points

①

②

Figure 8  

Edit guide points if:
• The software fails to acquire guide points
• The software places the guide points in the wrong position

Step

1. Plan each guide point in the order defined by the software using the following options:

Surface Match Guide Points
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Step
• Manually press on the 3D view ① to set the guide point position.
• Drag any circle ② to make fine adjustments. The remaining circles will move accord-

ingly.
After planning the first three guide points, Proceed is activated.

2. Select Proceed after planning all guide points you wish to acquire.

SURFACE MATCH REGISTRATION
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5.3 Surface Match Registration with Softouch

Guidelines for Point Acquisition

• To avoid skin shift, lightly touch the Softouch tip to the patient's skin with minimum force during
point acquisition.

• Move Softouch slowly when acquiring points to ensure accurate point acquisition.
• To ensure optimum accuracy, acquire points on both sides of the patient's face, near the ROI

and at the back of the head.
• All (bony) structures with a surface that does not typically change during anesthesia are

appropriate for point acquisition.
• Do not use Softouch on soft tissue or areas that may shift position compared to the CT/MR

scan (e.g., loose skin, chin) because it may affect registration accuracy.
• Avoid areas that have shifted due to artifacts (e.g., tubes or tapes).

Before Use

Warning
Only use Softouch after verifying its accuracy using the Softouch pointer gauge.

Warning
Do not use the Softouch pointer invasively or on injured skin.

How to Turn on Softouch

Switch on Softouch by pressing the Standby switch for less than one second.
The status LED illuminates in a series of two long bright green flashes and then stays a
continuous light green, letting you know it is in Standby mode.

How to Perform Surface Match Registration with Softouch

①

②

Figure 9  

Step

1. Gently touch a point on the patient with the Softouch tip and hold the instrument still. Af-
ter 25 points, Calculate is activated.

Surface Match Registration with Softouch
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Step
NOTE: Select Start Over ① to remove all acquired points and restart registration.
 

2. Select Calculate ② to proceed immediately or acquire all points (50 points maximum)
and wait for the software to proceed automatically.

SURFACE MATCH REGISTRATION
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5.4 Surface Match Registration with Z-touch

Guidelines for Point Acquisition

When using Z-touch, make sure to only acquire points on the patient's skin surface. Be careful
not to acquire points on tape, intubation, etc.
During acquisition:
• The infrared laser sensor and the laser point of Z-touch must be visible to the camera.
• Keep other infrared sources out of the camera field of view.
• To ensure optimum accuracy, acquire points on both sides of the patient's face and nose, near

the ROI and at the back of the head.
• Do not use Z-touch on soft tissue or areas that may shift position compared to the CT/MR scan

(e.g., loose skin, chin).
• Avoid areas that have shifted due to artifacts (e.g., tubes or tapes).

How to Turn on Z-touch

There are two different Z-touch devices. Depending on the version, you can switch on the visible
laser beam and activate the infrared laser in the following manner:
• Press the gray activation button. The visible laser is activated immediately. Activate the infrared

laser by pressing the second level of the laser beam switch and keeping it pressed. The visible
laser remains active.

• Continuously press the yellow activation button. The visible laser is displayed as a red point.
The infrared laser beam is activated with a one-second delay to the visible laser when the
activation button is pressed or when the infrared sensor detects the camera.

The green LED light indicates that the laser is active. If the green light and/or the red laser beam
flashes, then Z-touch is not working properly. In this case, ensure that the Z-touch sensor is in
the camera field of view.

How to Perform Surface Match Registration with Z-touch

②

①

Figure 10  

Step

1. Switch on the visible laser beam following the instructions above.

Surface Match Registration with Z-touch
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Step

2. Hold Z-touch perpendicular to the scanned surface so the laser beam meets the skin as
a point.
NOTE: Elliptical points may lead to incorrect calculation. 

3. Using the animation as a guideline, slowly move the Z-touch laser over the green area of
interest as indicated in the software.
After 60 points (half the progress bar is filled), Calculate ② is activated.
NOTE: Select Start Over ① to remove all acquired points and restart registration.
 

4. Select Calculate ② to proceed immediately or acquire all points (120 points maximum)
and wait for the software to proceed automatically.

SURFACE MATCH REGISTRATION
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5.5 Surface Match Registration Troubleshooting

No Registration Result Found

Figure 11  

If the software cannot find a registration result, the corresponding dialog opens.

Option Description

Last Solution

Opens the previous registration in the verification page. Any additional points
are discarded.
NOTE: Only available if you selected No on the registration verification page
and added more points. 

More Points Opens the registration dialog to acquire additional points, which are indicated
with a different color.

Start Over Restarts registration. All acquired points are removed.

Landmark Switches to Landmark registration.

Surface Match Registration Troubleshooting
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6 LANDMARK
REGISTRATION

6.1 Landmark Introduction

Background

Landmark registration uses a paired point matching technique to correlate the image set to the
actual patient anatomy.
Registration points allowed are:
• Multi-Modality Donut Registration Markers worn by the patient during scanning
• Anatomical landmarks
• Screws

Registration points can be planned in:
• iPlan
• Registration

NOTE: For detailed information on positioning fiducial markers on the patient, refer to the
manufacturer's user guide and to the Cranial/ENT Instrument User Guide. 

Before You Begin

Do not remove markers from the patient's skin until patient registration has been performed.
Otherwise, these markers cannot be used for Landmark registration.

LANDMARK REGISTRATION
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Placing Multi-Modality Donut Registration Markers

①

Figure 12  

At least four landmarks are required for registration. It is recommended to attach six or seven
markers to the patient to ensure a sufficient number of landmarks in case markers fall off.
NOTE: Draw a circle around each donut marker ① to mark their position in case they fall off.
 

To achieve optimal registration of fiducial markers or landmarks:
• Position the fiducial markers/landmarks around the head, as randomly and far apart as

possible. Avoid placing fiducial markers/landmarks in a symmetric structure (e.g., in a row or
regular shape).

• The fiducial marker/landmark positions should surround the region of interest.
• Avoid areas with loose skin.

Registration Methods

When registering markers and pre-planned landmarks, hold the tip perpendicular to the marker/
landmark. This prevents inadvertent skin shifting caused by the force of the instrument.

Method Explanation

Multi-Modality
Donut Registra-
tion Markers

• Softouch: Place the tip in the inner opening of the marker, making sure
the tip touches the skin.

• Brainlab Pointer, Blunt Tip: Place the tip in the center of the marker and
slowly pivot while keeping the tip in place.

Anatomical Land-
marks

• Softouch: Place the tip on the landmark, making sure the tip touches the
skin.

• Brainlab Pointer, Blunt Tip: Place the tip on the landmark and slowly piv-
ot while keeping the tip in place.

Landmark Introduction
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Method Explanation

Screws Softouch or Brainlab Pointer, Blunt Tip: Place the tip on the center of the
screw and slowly pivot while keeping the tip in place.

How to Open Landmark Registration

Figure 13  

Surface Match is the default registration method (if available). Therefore, you must manually
change to Landmark registration.

Step

1. Select Surface Match to open the drop-down menu.

2. Select Landmark from the drop-down menu.

Landmark Registration Workflow

Step

1. Plan registration points with or without fiducial markers.

2. Register points on the patient's anatomy in the order defined by the software.

3. Verify registration accuracy.

LANDMARK REGISTRATION
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6.2 Plan Landmark Points

Background

The point planning screen opens when you activate Landmark registration, prompting you to plan
points.
This section describes how to manually plan registration points (fiducial markers or landmarks).

Options for Planning Registration Points

① ②

③
④

⑤

Figure 14  

No. Description

① Manually add registration points by tapping on the 3D view.

② Finely reposition planned points by dragging the circled crosshair in the axial, coronal and
sagittal slice views.

③ Delete points by pressing the trash can icon.

④
List of planned points. To adjust a point, select the Landmark name from the list. In this
example Landmark 03 is activated and highlighted in the 3D view and shown in the axial,
coronal and sagittal views.

⑤
The Register button is activated as soon as the software has received enough points.
Select Register to open the registration screen and acquire the planned points.

NOTE: At least four points are required. The final number of points necessary depends on the
location of the points. The more randomly positioned the points are, the fewer total points are
required. 

Semi-Automatic Detection of Multi-Modality Donut Registration Markers

Press directly on the 3D view to enable the semi-automatic detection feature. When you press on
a marker in the 3D view, a registration point is placed directly in the center.

Plan Landmark Points
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NOTE: Semi-automatic detection can only be used with Multi-Modality Donut Registration
Markers. 

Step

1. To enable the semi-automatic detection feature, press a Multi-Modality Donut Registra-
tion Marker in the 3D view.
The registration point (indicated by a circle) is placed in the center of the marker.

2.
Ensure in all views that the registration point is placed in the center of the
marker. Use the zoom feature to verify that the registration point has been
placed correctly.

LANDMARK REGISTRATION
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6.3 Register Landmark Points

Background

This section describes how to register landmark points (fiducial markers or anatomical landmarks).

How to Register Landmark Points

③

②

①

Figure 15  

Step

1. Place the Softouch tip on each landmark one after the other in the order defined by the
software. A green check mark indicates that the point was acquired ①.
If a landmark is not accessible, select another point in the 3D view or from the corre-
sponding point list ②.
After acquiring four landmark points, Calculate ③ is activated.
To re-acquire a point, select the point in the 3D view or the corresponding Landmark
name from the list.

2. Select Calculate to proceed immediately or acquire all landmarks and wait for the soft-
ware to proceed automatically.

Register Landmark Points
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6.4 Landmark Registration Troubleshooting

No Registration Result Found

Figure 16  

If the software cannot find a registration result, the corresponding dialog opens.

Option Description

Surface Switches to Surface Match registration.

Re-Plan Opens the landmark planning screen to remove, adjust or plan additional
points.

Re-Acquire Restarts registration so that you can acquire points again. All acquired points
are removed.

LANDMARK REGISTRATION
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7 RESCUE REGISTRATION
7.1 Rescue Registration Introduction

Background

After performing registration, it is recommended to plan rescue points that can be registered at
any point during surgery. Rescue Registration is the only way to re-register a draped patient
(e.g., if the reference array was unintentionally moved).

Rescue Registration Workflow

Step

1. Perform initial registration.

2. Select Rescue Planning from Content Manager.

3. Plan rescue points.

4. If registration is lost during surgery, select Rescue Registration from Content Manager.

5. Register rescue points.

6. Verify registration accuracy.

RESCUE REGISTRATION
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7.2 Plan Rescue Points

Background

This section describes how to manually plan rescue points that can be registered at any point
during surgery.
Rescue points are planned by holding the tip perpendicular to a landmark and slowly pivoting the
pointer while keeping the tip in place.
Rescue points should be located on bony structures.

How to Plan Rescue Points

③

①

②

Figure 17  

Step

1. Open Rescue Planning from Content Manager.

2. Pivot the pointer tip on each Rescue Point one after another, making sure to define
points that can easily be identified during registration in case re-registration is needed.
Zoom in or out to best view the images.
Accept ③ is activated as soon as the software has received enough points.
NOTE: At least five points are required. However, the final number of rescue points nec-
essary depends on the location of the points. The more randomly positioned the land-
marks are, the fewer total points are required. 

3. Optional steps:
• Press on the trash can symbol ① to remove the rescue point.
• Press on a rescue point name ② to activate.

4. Select Accept ③ to save all planned rescue points and return to previous screen.
These rescue points are now saved and can be used to update the registration at any
time during surgery.

Plan Rescue Points
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7.3 Register Rescue Points

Background

Use rescue points to re-register a patient during navigation. Re-registration is required if
registration is inaccurate (e.g., due to accidental movement of the patient or reference array).

Safety Considerations

If you delete rescue points, you may not be able to re-register the patient if the initial registration is
lost (e.g., if a reference array is moved). In this case, navigation cannot be continued and you
must start the registration over.
A Rescue Registration may not be as accurate as the first (preoperative) registration, as the
errors from both registrations are compounded. Verify each Rescue Registration carefully by
holding the pointer to known anatomical landmarks and verify the position displayed on the
screen.

How to Register Rescue Points

③

①
②

Figure 18  

Brainlab recommends using the sterile Brainlab Pointer, Blunt Tip for registering rescue points.

Step

1. Open Rescue Registration from Content Manager.

2. Pivot the sterile pointer tip on each Rescue Point one after another in the order defined
by the software. A green check mark indicates that the point was acquired ①.
If a rescue point is not accessible, select another point in the 3D view or from the corre-
sponding point list ②.
After acquiring five rescue points, Calculate is activated ③.
To re-acquire a point, select the point in the 3D view or the corresponding Rescue Point
name from the list.

3. Select Calculate to proceed immediately or acquire all rescue points and wait for the soft-
ware to proceed automatically.

RESCUE REGISTRATION
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7.4 Rescue Registration Troubleshooting

No Registration Found

Figure 19  

Option Description

Re-Acquire Restarts registration so that you can acquire points again. All acquired
points are removed.

Discard Discards all acquired rescue point positions, keeps the previous registration
and returns to the previous application.

Rescue Registration Troubleshooting
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8 REGISTRATION
VERIFICATION

8.1 Registration Verification Introduction

Background

As soon as registration is complete, the registration verification screen opens.

Safety Considerations

Check the position of each fiducial marker for Landmark Registration in the axial, coronal and
sagittal views.
Due to error propagation, navigation accuracy may be less accurate in some areas, so thorough
verification is important.

Warning
Verify accuracy at multiple anatomical landmarks, especially in the region of interest, as it
may differ from the accuracy verified on the skin surface. If the region of interest is not
accessible, verify in areas as close as possible to the region of interest.

How to Verify Registration Accuracy

①

②
③

Figure 20  
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When registration is successful, the registration verification screen opens.

Step

1. Hold Softouch or the sterile pointer (for rescue point registration) tip to known anatomical
landmarks (e.g., nasion, most lateral orbital points) and verify that the pointer position dis-
played in the image views corresponds with the actual point on the patient's anatomy.

2. Hold the pointer to various points on the patient's skull and verify that the displayed point-
er-to-skin distance is correct.
NOTE: Distance is shown as soon as the pointer tip is within 15 mm of the calculated sur-
face ①.
 

3. If the verified registration is acceptable, select Yes ② to continue with the procedure.
If the verified registration is not acceptable, select No ③ and choose from the Improve-
ment Options dialog that opens.
NOTE: Verify registration accuracy frequently throughout the entire surgery, especially af-
ter the draping procedure (including exchanging from an unsterile to a sterile reference
array). 

Registration Verification Introduction
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8.2 How to Improve Registration Accuracy

Background

If registration is unacceptable or a significant deviation is observed during visual verification,
check pointer accuracy and/or select No. The Improvement Options dialog opens. Select an
option from the menu to continue.

Improvement Options for Surface Matching Registration

Option Description

Switches to Landmark registration.

Opens the registration dialog to acquire additional points, which are indicated
with a different color.
If the software finds a match, the verification screen opens. Use the Last Solu-
tion toggle bar to compare both registrations (see below).

Restarts registration. All acquired points are removed.

Closes the dialog.

Improvement Options for Landmark Registration

Option Description

Switches to Surface Match registration.

Opens the plan landmark points screen to remove, adjust or plan additional
points.

Restarts the register landmark points screen so that you can acquire points
again. All previously acquired points are removed.

REGISTRATION VERIFICATION
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Option Description

Closes the dialog.

Improvement Options for Rescue Registration

Option Description

Restarts registration so that you can re-acquire points. All acquired points are
removed.

Discards all acquired rescue point positions and returns to the previous appli-
cation.

Closes the dialog.

How to Use Last Solution to Compare Registrations

If you selected More Points from the Improvement Options and the software found a match, the
verification page opens. Use Last Solution to compare the original registration with the one you
just generated.

Step

1.

①

Toggle Last Solution on the toolbar ① to compare the two registrations.

2. If one of the registrations is acceptable, select Yes to continue ②.

How to Improve Registration Accuracy
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Step

3.

②

When neither is satisfactory, select No to open the Improvement Options dialog.

REGISTRATION VERIFICATION
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