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1 Introduction 
The ICS Impulse® System is a system for assessing vestibular-related disorders. 

The system is delivered with these items: 

• User Guide 

• Reference Manual 

• applicable quick guide(s) 

You can access the electronic version of the manual in the Otosuite® Vestibular Software. 

We hope you find it easy to use and that the information results in improved data collection accuracy during your 

assessment of vestibular-related disorders, test results, reporting, and retrieval of patient information. 

2 Intended use 
ICS Impulse is used in the assessment of the vestibular-ocular reflex (VOR) and nystagmus by measuring, recording,  

displaying, and analyzing eye and head movements. 

 

2.1 Intended users and patient target group 

  

This manual describes the use of the device and software to test the vestibular system of children and adults. Readers 

are assumed to have prior knowledge of the medical and scientific facts about the procedure. For this reason, the 

examination methods are mentioned only to the degree that is necessary for a correct, safe application of the ICS 

Impulse System. 

 

2.2 Clinical benefits 

The ICS Impulse System is a customizable balance solution that allows you to screen balance conditions, and diagnose 

and manage patients successfully. The ability to assess six semicircular canals ensures that all pathologies identified in 

the anterior and posterior canals are managed because these are often missed. The quick, noninvasive technique 

ensures patient comfort while optimizing data collection, which can shorten the patient pathway. The reduction in test 

time can ensure that the time to diagnosis is decreased, which leads to clinical and service efficiencies. 

 

2.3 Contraindications and side effects 

There are no known contraindications or side effects for procedures performed with the ICS Impulse. 

 

2.4 System description 

The ICS Impulse System is a combination of hardware and software. 

The patient wears a pair of lightweight, tightly-fitting goggles on which is mounted a small, lightweight, and fast internal 

camera and a half-silvered mirror. This transparent mirror reflects the image of the patient's eye into the camera. The 

eye is illuminated by a low-level, infrared LED that is not visible to the patients. A small sensor on the goggles measures 

the head movement. The goggle system is lightweight, but it must be secured tightly to the head to minimize slippage. 

Caution • The ICS Impulse System is intended to be used only by qualified medical personnel. 
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Head impulse test process 

The basic head impulse test starts with the tester standing behind the patient who is wearing the goggles: 

• While the patient is asked to stare at the fixation dot placed on a projection surface in front of them, the tester 
rotates the patient's head horizontally through a small angle (about 10-20 degrees) in a brief, abrupt, and 
unpredictable manner, varying the direction and the velocity. 

• The goggles collect head and eye data. 

• The gyroscope measures the velocity of the head movement (the stimulus). 

• The high-speed camera captures the image of the eye. 

• The Otosuite Vestibular Software processes the head velocity data and velocity data for eye movement (the 
response). 

• Simultaneous displays of the data for head movement and for eye movement allow the clinician to determine if the 
response is within normal limits or not. 

 

Positional and oculomotor tests 

• A Positional (Positional) test is performed by moving the patient from one position to another position. In the 
example of Dix-Hallpike (Dix-Hallpike), the patient is sitting and the patient's head is turned 45 degrees to one 
side and then the patient is moved from the sitting position to the supine position. 

• An Oculomotor (Oculomotor) test is performed by having the patient stare in various directions or under various 
environments. 

In the Gaze (Gaze) test, the patient is sitting and the patient is asked to deviate their eyes left, right, up, down or 

center. The Gaze (Gaze) test can be performed with vision or with vision denied. 

 

Positional and oculomotor test process 

The Otosuite Vestibular Software records and displays the information obtained during Positional (Positional) and  

Oculomotor (Oculomotor) tests. 

For the Positional (Positional) and Oculomotor (Oculomotor) tests, the goggles collect head and eye data. 

• The accelerometer inside the goggle measures the relative position of the patient's head compared to its starting 
point. This information is saved and displayed in the software. 

• The high-speed camera captures the image of the eye. 

• The Otosuite Vestibular Software processes the eye velocity data (the response). 

• The eye movement is analyzed to determine the slow phase velocities (SPV (SPV)). 

• The head data is used only during collection to display if the patient's head is moving and to guide the tester to 
position the patient's head appropriately for the test. 

This information is called Head Position Feedback Tests where slow phase velocity is measured display the eye 

position trace and slow phase velocity points in a graph. 

 

  

Note • The Head Position Feedback ensures that the head is properly positioned during each step of the 
treatment maneuvers. 
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In the Oculomotor (Oculomotor) module there are three tests that are not SPV (SPV) tests: 

– VOR (VOR) 

Vestibular-ocular reflex (VOR) test allows for Visual VVOR (VVOR) and VOR (VOR) Suppression (VORS (VORS)). 

This test is very similar to the head impulse test, but the head movement is slow (0.5 Hz) and small (10 degrees). 

In VVOR (VVOR), the patient is sitting and the examiner moves the head from side to side (like a sinusoid) while 

the patient stares at a fixed target. 

In VORS (VORS), the patient is sitting and the examiner moves the head from side to side (like a sinusoid) while 

the patient stares at a moving dot projected from the goggles using one of the lasers. 

The analysis is similar to head impulse where simultaneous displays of the data for head movement and for eye 

movement allow the clinician to determine if the response is within normal limits or not. 

– Skew Deviation (Skew Deviation) 

In the Skew Deviation (Skew Deviation) test (also known as the cover test or alternate cover test), the patient is 

sitting and the tester covers and uncovers an eye. The Otosuite Vestibular Software measures the eye position 

trace during the cover and uncover environments and displays an average eye position shift. 

– In the 3-Laser Saccade (3-Laser Saccade) test, the goggle presents a laser target in randomized positions in the 
horizontal plane, and the patient, who is sitting, keeps the head still and follows the target with the eyes only. 
The Otosuite Vestibular Software measures the eye position peak velocity, accuracy, and latency in 
comparison to these values for the target. 

 

3 About this manual 
This manual describes the use of the ICS Impulse video goggles with the Otosuite Vestibular Software to test the 

vestibular system of patients. The manual describes key features of the goggles, the Otosuite Vestibular workflow, and 

how to manage patients, patient data, users, and test devices. 

 

Make yourself familiar with the features provided by the Otosuite Vestibular Software and the test device    before testing 

a patient. 

A copy of the Instructions for Use in PDF format is in the associated product area: 

https://hearing-balance.natus.com/manuals  

Search for “ICS Impulse User Guide” and choose the version for your local language for the instructions to use. 

The files can be printed, saved, or searched using Adobe Reader. A copy of Adobe Reader can be downloaded directly 

from Adobe Systems (www.adobe.com). 

 

 

Note • If saccades are not being accepted, recalibrate and restart the test. For young children or older adults 
who cannot keep their head still, it may be necessary to hold their head still during calibration and during 
the data collection. 

Note • Refer to the Natus website for an electronic copy of this document. 

Note • Tests and features described in this manual may not reflect the configuration of your system. 

https://hearing-balance.natus.com/manuals
http://www.adobe.com/
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3.1 Typographical conventions 

Understanding Warnings, Cautions, and Notes 

 

 

To draw your attention to information regarding safe and appropriate use of the device or software, the manual uses 

pre- cautionary statements as follows: 

 

 

3.2 ICS Impulse safety 

This manual contains information and cautions that must be followed to ensure the safe performance of the ICS Impulse 

system. 

 

Safety information is stated where it is relevant. 

For general safety aspects, see General warnings, cautions and notes ► 80 

Any serious incident that has occurred in relation to the device should be reported to the manufacturer and the 

competent authority of the Member State in which the user and/or patient is established. 

 

3.3 Navigating this manual 

Window tabs, icons, and functions to select are shown in bold type, as for instance in: 

• Click Save (Save)  

4 Unpacking 
1. Unpack the device carefully. 

When you unpack the device and accessories, keep the packing material. If you need to send the device in for 
service, the original packing material will protect against damage during transport. 

2. Visually inspect the device and accessories for possible damage. 
If damage has occurred, do not use the device. Contact your local distributor for assistance. 

3. Check the packing list to make sure that you have received all necessary parts and accessories. If your package is 
incomplete, contact your local distributor. 

Warning • Indicates that there is a possibility of injury, death, or other serious adverse reactions associated 

with the use or misuse of the device. 

Caution • Indicates that there is a possibility of a problem with the device associated with its use or misuse. 

Such problems include device malfunction, device failure, damage to the device, or damage to other property. 

Note • Indicates that you should take special notice. 

Note • Incorrect handling of the device affects the performance. 

Note • Local government rules and regulations, if applicable, should be followed at all times. 
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5 Installation 
The previous version of goggles (those with firewire and USB connections) are not compatible with Otosuite Vestibular 

Software version 2.0 or later. 

To complete the ICS Impulse installation, see: 

• Installing Otosuite Vestibular software ► 10 

• Customizing for your facility ► 13 

• Connecting the goggles to the computer ► 17 

• Installing the synchronized room video ► 20 

• Setting up test locations ► 20 

• Setting up an external monitor ► 21 

• Importing sample material ► 22  

 

5.1 Installing Otosuite Vestibular software 

5.1.1 System requirements 

Operating system 64-bit Windows 10 Pro (Standalone, Client, Server, Both) 

CPU Intel i7 processor (minimum 9th generation) 

Memory 16 GB 

Disk space 500 GB 

Connectors Up to four USB 3.0 connectors 

Optional VGA port to connect an external monitor 

Graphics card Discrete graphics card with minimum 2 GB memory 

Monitor 1600 x 900 screen resolution at 100% DPI 

1920 x 1080 screen resolution at 100% or 125% DPI 

Components Mouse, keyboard 

Internet access An Internet connection on the computer is recommended during 

installation for installing synchronized room camera. 

5.1.2 Starting the installation 

1. Insert the Otosuite Vestibular installation disk into the PC. 

2. If the content does not display automatically, navigate to the relevant drive in Windows explorer. 

3. Close all Windows programs to avoid conflict with the installer software. 

4. Do not connect any accessories before the installation is completed. 

5. Double-click the file Setup to launch the installation. 

Installation of the Otosuite Vestibular Software may require extra applications to be installed. A dialog box lists the 

application(s). 

– Click Install (Install). 

When the application has been installed, the computer may restart. 
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– Log in to the computer. After a restart, the installation continues automatically. 

6. In the Welcome screen, click Next (Next). 

7. Click to accept the license agreements and click Next (Next). 

8. The Usage Statistics screen is shown. Click Next (Next). 

The Usage Statistics tool enables you to share anonymous usage statistics with Natus to help us better understand 

the needs of our customers and to improve our products and services. 

The tool sends anonymous usage statistics to Natus when the PC is connected to the Internet.  

You can disable or enable the Usage Statistics tool at any time: 

– In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel 
(Workflow Panel). 

– Click System Settings > Error Logs (System Settings > Error Logs). 

Only anonymous usage statistics related to the usage of the Otosuite Vestibular Software are included, for instance 

how often different features are used, and how often buttons and menu items are clicked. The tool does not send 

any personal or patient data, nor will any information identifying the PC or any other type of usage related to the 

PC be included. 

During the installation of the Otosuite Vestibular Software, other associated programs are installed, such as SQL 

Server (Otosuite Vestibular database), Access Database Engine (supports the Chartr database). 

 

Possible error messages 

Error messages What to do if they appear 

Firewall messages Allow access. 

User Account Control (UAC) message For Windows 10 systems: accept the message as it 

does not indicate a problem. 

Microsoft Webcam or SQL Server error messages Appears if Microsoft has installed Windows updates, and 
the computer has not been rebooted. Reboot your PC and 
restart the software installation. 

 

5.1.3 Selecting the installation setup 

When you install the Otosuite Vestibular Software, you can choose between two types of setup: 

• network setup 

• stand-alone setup 

Network setup A single server hosts the database for one or more client workstations where the 

Otosuite Vestibular application is installed. 

It is recommended that network installations are set up using network domains. 

It is recommended that you do not use workgroups because it requires the same user 
name and password to be used on each computer. 

Stand-alone setup A single computer hosts the database and the Otosuite Vestibular application. 
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Selecting the installation setup 

Standalone installation (Standalone installation) 

SQL database and the Otosuite Vestibular Software 

 Select Standalone (Standalone). 

 Click Next (Next). 

 To continue the installation, see Completing the installation ► 13. 

  

Network installation – Server (Network installation - Server) 

SQL database and a limited version of the Otosuite Vestibular Software (patient management, system settings 

changes, and database management) 

To continue installation on the server, see the Network installation – Server (Server) or Both (Both) ► 12. 

 

Network installation – Client (Network installation - Client) 

Otosuite Vestibular Software 

 Select Client (Client) and click Next (Next). 

 Enter the port number and the server computer name obtained from the server installation. 

 Click Next (Next). 

 To continue the installation, see Completing the installation ► 13. 

 

Network installation - Both (Client and Server) (Network installation - Both (Client and Server)) 

The SQL database and the Otosuite Vestibular Software can support installation of additional clients. 

 To continue installation of the client and the server, see Network installation – Server (Server) or Both (Both) 
► 12. 

 

5.1.4 Network installation – Server (Server) or Both (Both) 

When you perform a server/client installation, the server must be installed first. 

Before starting the installation, determine the type of installation. See Selecting the installation setup ► 11. 

1. Select Server (Server) or Both (Both). 

2. Click Next (Next). 

Although it is possible to change the port number to be used by the SQL server, we recommended you use the one 

supplied on the screen. 

3. Make a note of the Port Number (Port Number) and the Server Computer Name (Server Computer Name) because 
this information will be required for all client computers. For computers connected to a printer, you can print out the 
information. 

4. Continue with the instructions for completing the installation. See Completing the installation ► 13. 
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5.1.5 Completing the installation 

1. Click Install (Install). 

2. A status window appears reporting the progress of the installation. 

3. Click Finish (Finish). 

4. Open the Display (Display) function in the Windows Control Panel (Control Panel) and set the display DPI to 100%. 

5. To import demo data, see Importing demo data ► 22. 

5.1.6 Customizing for your facility 

• Standalone installations 

You must enter facility specific information at each workstation where the software is installed. 

• Network installations 

If you enter facility-specific information at one client station, the information changes at all client stations. 

For the initial login, the Otosuite Vestibular application provides a default user name and password. When you have 

added one user with administrator privileges, the default user name and password are no longer available (the fields 

are blank). Use the new user name and password for subsequent logins. 

Language selection 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Click System Settings (System Settings). 

3. Click the Workstation Settings (Workstation Settings) tab. 

4. In the Select Program Language (Select Program Language) list, click to select the desired language. 

5. Click Yes (Yes) to restart. 

Facility info 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Click the Facility Info (Facility Info) tab. 

3. Add the facility information. See Options – Facility Info (Facility Info) ► 63. 

Test protocols 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Click the Protocols (Protocols) tab. 

To create or change test protocols, see Options - Protocol (Protocol) ► 61. 

Report options 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Click the Report (Report) tab. 

Change the settings such as the postal code position or paper size. See Options – Reports (Reports) ► 63. 
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5.1.7 Updating the Otosuite Vestibular software 

When upgrading the Otosuite Vestibular Software, it is not possible to change the type of installation previously 

chosen. Contact your local representative if you need to make changes to the type of installation. 

When upgrading a server/client installation, the server must be upgraded first. 

It is recommended to export all patient data that has not been archived prior to an upgrading the software. 

If firewall messages appear, allow access. 

For instructions, see Installing Otosuite Vestibular software ► 10  

5.1.8 Uninstalling the Otosuite Vestibular software 

Uninstalling the Otosuite Vestibular Software will remove the application but not other programs that were part of a 

previous Otosuite Vestibular installation (for example, the SQL Server, National Instruments, etc.). 

1. If the Otosuite Vestibular Software is active, exit the application. 

2. Use the Windows functionality for uninstalling programs. 

5.1.9 Advanced system settings 

Some System Settings (System Settings) windows are only accessible to those with a user profile that includes one or 

both selections enabled: 

• Add User as Administrator (Add User as Administrator) 

• Allow User to Change System Settings (Allow User to Change System Settings) 

See Administrator tab  ► 14. 

 

5.1.9.1 Administrator tab 

User data is shown in this window. 

Only users with Add User as Administrator (Add User as Administrator) privileges can access this window. 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Click the System Settings (System Settings) tab. 

3. Click the Administrator (Administrator) tab. 

Adding a new user 

For the initial login, the Otosuite Vestibular application provides a default user name and password. When you have 

added one user with administrator privileges, the default user name and password are no longer available (the fields 

are blank). Use the new user name and password for subsequent logins. 

 

 

Note • Set up at least one user with administrator privileges. 
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 Click the New (New) button to add new users.  

Fields marked with an asterisk (*) must be filled out.  

The password is case sensitive. 

 To allow access rights, click to select: 

• Add User as Administrator (Add User as Administrator) 

This gives the user all rights in the system. 

or 

• Allow User to Change System Settings (Allow User to Change System Settings)  

This gives the user all rights in the system, except: 

– Adding, editing, or deleting users 

– Specifying the network locations for shared files (video, reports (PDF), import, 
and export) 

– Updating application licenses and firmware 

 

Editing user data 

 Select the user from the list. 

 Click the Edit (Edit) button. 

 Make the required changes. Fields marked with an asterisk (*) must be filled out. 

 

Deleting a user 

 Select the user from the list. 

 Click the Delete (Delete) button. 

 Click OK (OK). 

 

 

5.1.9.2 Workstation settings 

Only users with Allow User to Change System Settings (Allow User to Change System Settings) selected in their profile 

have access to certain fields for changing workstation settings. 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Click the System Settings (System Settings) tab. 

3. Fill the fields with information provided by the system administrator. 
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Item Settings 

Workstation Computer 

Name (Workstation 

Computer Name) 

• This read-only field displays the computer name as assigned in the 

Windows Control Panel. 

Workstation Location 

(Workstation Location) 

• This user-defined name describes the location of this PC. 

Installation Profile 

(Installation Profile) 
• This read-only field displays the type of installation that was chosen 

during the software install process - standalone, server, client, or 

both. 

Client/Server Database 

Port 

(Client/Server Database 

Port) 

• This read-only field displays the port number used by the client to 

access the database on the network. 

E-Mail Configuration  

(E-Mail Configuration) 

• E-mail Server (E-mail Server) 

This computer in the network is responsible for receiving, routing, and 
delivering email messages. 

• From E-mail (From E-mail) 

This email address sends emails. 

• To E-mail (To E-mail) 

This default email address is the address to which the emails are sent. 
(The user can change or add to this email address.) 

SMTP Port (Default = 25) 

(SMTP Port (Default = 25)) 
• This field defines the simple mail transfer protocol port. (25 is most 

typically used.) 

This server requires a 

secure connection (SSL) 

(This server requires a 

secure connection (SSL)) 

• When this setting is selected, the security protocol SSL (Secure Sockets 

Layer) is used when sending an email. 

Outgoing Email Account 

(Outgoing Email Account) 

• Use default network credentials (Use default network credentials)  

Uses the default network credentials to log in to the email server. 

• Log in with user name and password (Log in with user name and  

pass word) 

Uses the user name and password as specified in the fields below this 
choice to log in to the email server. 

Tele-Vestibular  

(Tele-Vestibular) 

• Click to select Collection (Collection) and/or Analysis (Analysis) 

• If needed, click to select Transmit to Specific IP (Transmit to Specific 

IP). 

Select Program Language 

(Select Program Language) 

• Click the preferred language. The highlighted language is used after 

the application is restarted. 

 

5.1.9.3 Changing the storage locations for export, import, video, and report PDF files 

When the Otosuite Vestibular Software is installed as a network installation, default storage locations for video 

and report files are set up on the server computer to be shared by all client stations. 
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Default locations for export and import files must be set up on each individual client station. Make sure that the 

permission level for the folder is set for sharing before you continue. 

 

5.1.9.4 Changing the storage location 

Users with Add User as Administrator (Add User as Administrator) enabled in their profile can use this procedure to 

change the location where files are stored. 

 In the Otosuite Vestibular application, 
click Options (Options) at the bottom of 
the Workflow Panel (Workflow Panel). 

 Select System Settings > (System Settings 
>) the Administrator (Administrator) tab. 

 In the Otosuite Vestibular Storage 
Locations window, click Browse (Browse) 
next to the relevant field. 

 

If you select a folder on the network, ensure that the folder is configured for sharing. 

 In the Otosuite Vestibular Storage Locations window, click Browse (Browse) next to the relevant field. 

 Select the folder and click OK (OK). 

The new location for the folder displays in the Otosuite Vestibular Storage Locations (Otosuite Vestibular 
Storage Locations) window. 

 If needed, for each new location you have set up, move existing files from the previous location to the new 
location. 

 

Setting sharing properties for new storage location 

If the new storage location is set to a folder not configured for sharing, take these steps: 

1. Navigate to the required folder. 

2. Right-click the folder selected for the new storage location. 

3. Click Share with (Share with). Choose Specific people... (Specific people...). 

4. Choose names. 

5. Click in the field next to the Add (Add) button. 

6. Type in the name and click Add (Add). 

7. To change the permission, click the user name to highlight it. 

8. Click the drop-down arrow at the right and click Read/Write (Read/Write). 

9. Repeat steps 7 and 8 until Read/Write (Read/Write) has been set for all users added to the list. 

10. Click Share (Share). 

11. Click Done (Done). 
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5.1.9.5 About the software 

To view information about the Otosuite Vestibular Software and components, take these steps: 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Select System Settings > About (System Settings > About). 

From this screen, you can update the Otosuite Vestibular license and the goggles firmware. 

• Updating the software license ► 18 

• Updating the goggles firmware ► 18 

 

5.1.9.6 Updating the software license 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Select System Settings > About (System Settings > About). 

Only users with administrator privileges can update the software license. 

3. Click Update License (Update License). 

4. Browse to locate the new license file (.otolic) and click Open (Open). 

 

5.1.9.7 Updating the goggles firmware 

Only users with administrator privileges can update goggles firmware. 

When the goggles are connected to the computer, Firmware version (Firmware version) shows the current version of 

firm- ware. To connect the goggles, see Connecting the goggles to the computer ► 19. 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Select System Settings > About (System Settings > About). 

3. Click Update Firmware (Update Firmware). 

4. Browse to locate the goggles firmware file, *.otofw (*.otofw). 

5. Open the file. A series of messages report the status of the upgrade process. 

6. Follow the on-screen instructions. 

 

5.1.9.8 Error logs 

 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Click System Settings > Error Logs (System Settings > Error Logs)

Note • Debugging and error tracing should not be used unless instructed by Natus representatives or support 

staff. 
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Workstation (Workstation) Workstation Computer 
Name (Workstation 
Computer  
Name) 

This read-only field displays the computer name as 
assigned in the Windows Control Panel. 

Workstation Location 
(Workstation Location) 

This user-defined name describes the location of 
this PC. 

System Logging (System 
Logging) 

Location where system error log files are stored. 

Allow Anonymous Usage 
Statistics (Allow 
Anonymous Usage 
Statistics) 

Click to enable/disable anonymous statistics 
tracking. See Starting the installation ► 10. 

Copy Logs (Copy Logs) Click to make a copy of all log files and place them 
in the stated location. 

Debug Tracing (Debug 
Tracing) 

Enable Debug Tracing 
(Enable Debug Tracing) 

If checked, debugging level debug tracing turns on. 

Overwrite Existing Debug 
Files (Overwrite Existing 
Debug Files) 

Check to overwrite the trace file each time the 
application is started. If unchecked, trace data is 
appended to the current file. 

Trace Categories (comma 
separated): (Trace 
Categories (comma 
separated):) 

These fields are filled in with information provided 
by Natus support. 

Other Options: (Other 
Options:) 

Reserved for Natus use. 

Location where debugging files are stored. 

 

5.2 Connecting the goggles to the computer 

The current version of software does not support the previous version of the goggles where the connection to the 

computer was through an interface box. The current version of goggles has a single USB cable that connects directly to 

the computer. 

1. Remove the cover from the lens of the goggles. 

Keep the cover. When the goggles are not in use, put the cover back on to prevent dust from accumulating on the 

lens. 

2. Connect the USB cable of the goggles to the USB port specified. See Technical specifications ► 72. Installing the 
driver for the goggles takes a few minutes. 

 

 

 

  

Note • Use the same USB connector each time the goggles are connected. 

Note • Use USB 2.0 or 3.0 port. 
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5.2.1 Powering the goggles on and off 

Powering the goggles on 

1. Start the computer. 

2. Connect the USB cable of the goggles to one of the computer’s USB ports.  

 The goggles are powered on. 

3. Launch the Otosuite Vestibular Software. 

The goggles connect automatically to the Otosuite Vestibular Software. 

Powering the goggles off 

To power the goggles off, disconnect the USB cable from the computer or turn off the computer. 

5.2.2 Determining the licenses installed in the goggles 

To verify which licenses are installed in the goggles, take these steps: 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Select System Settings > About (System Settings > About).  

The current licenses are listed in the Features (Features) box. 

Installing extra licenses in the goggles 

Update License (Update License) is disabled for all users except users with administrator privileges. 

To install one or more extra licenses for the Otosuite Vestibular Software, you must install them in the goggles. 

See About the software ► 18. 

 

5.3 Installing the synchronized room video 

Synchronized room video performs video and audio recording. 

Connect the USB cable to a USB connector on the computer. 

The installation starts automatically. If a message is shown about the driver, follow the on-screen instructions. 

 

5.4 Setting up test locations 

Requirements to the test environment may vary depending on the test type to be carried out: 

• Tests and calibration that use a fixation dot require a wall or other solid surface that can be used as a projection 
surface. See Setting up for testing with a fixation dot  ► 21. 

• Some tests require the use of a chair for the patient. See Setting up for testing with a chair ► 21. 

• Tests that require the use of an exam table may require extra space to accommodate the table. See Setting up for 
testing with an exam table ► 21. 

• Tests that use room video recordings should accommodate the installation of a video camera setup. See Setting up 

for testing with a synchronized room video ► 21. 
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5.4.1 Setting up for testing with a fixation dot 

A fixation dot is a self-adhesive dot that is placed on a wall or other solid surface to be used as a projection surface for 

calibrating the test equipment and for testing. 

Placing the fixation dot 

1. Choose a suitable wall or solid surface. 

2. Stick one of the fixation dots supplied with the system to the wall at the patient's eye level. 

 

5.4.2 Setting up for testing with a chair 

In most tests, the patient can be placed comfortably in a chair. 

 

The chair must be placed at least one meter from the projection surface. This position is used for calibration. See Setting 

up for testing with a fixation dot  ► 21. 

5.4.3 Setting up for testing with an exam table 

In some tests, such as positional and caloric testing, the patient must be placed comfortably on an exam table where the 

patient can move between a sitting and a supine position. 

The exam table must be placed at least one meter from the projection surface. This position is used for calibration. See 

Setting up for testing with a fixation dot  ► 21. 

5.4.4 Setting up for testing with a synchronized room video 

 

 

5.5 Setting up an external monitor 

1. Connect the external monitor to the computer. 

2. Open the Display (Display) functionality in the Windows Control Panel (Control Panel). 

3. Make sure the computer monitor is identified as the main monitor (1) and extend the display to a second monitor. 

4. Launch the Otosuite Vestibular Software. 

5. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

6. Click General (General). 

7. In the section External Monitor (External Monitor), click to enable the check box Display (Display). 

8. Click the title bar of the new window and drag the window to the external monitor. 

Note • When a device cannot be calibrated (for example, the vision is so poor that the patient cannot see the 

fixation dot or laser beams dots), click Default to use the calibration default value (Δ = 21). Make sure the patient 

is looking straight ahead at the fixation dot before you click Default. 

Note • If you are seating the patient in a chair, the chair must be stationary and must not swivel. 

Note • If you are using Synchronized Room Video (Synchronized Room Video), you may need to adjust the 

camera position so that the entire head of the patient is seen in the video during data collection. If you are 

recording audio, make sure that you position the camera to minimize the level of ambient noise. 
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9. Click the small box in the top right corner to display the window as large as possible. 

10. The settings are retained when the application is closed and restarted. 

 

5.6 Setting the power options 

 
 

Setting the power options to optimum performance decreases the possibility that the frame rate will drop below 219 

frames/second. (Head impulses will be rejected if the frame rate drops below 219 frames/second.) 

1. Open the Windows Control Panel (Control Panel) and click Power Options (Power Options). 

2. If needed, click Hide additional plans (Hide additional plans) to see the High performance (High performance) 
option. 

3. Enable the High performance (High performance) option. 

4. Click Change plan settings (Change plan settings). 

5. Select Never (Never) for all options (both On battery (On battery) options and Plugged in (Plugged in) options). 

6. Click Save changes (Save changes). 

 

5.7 Presenting with a remote control 

A separately purchased presentation remote control can be used with the Otosuite Vestibular application for various 

functions. 

These presentation remote controllers have been tested and are compatible with the application: 

• Logitech Wireless Presenter R400 

• Kensington Wireless Expert Presenter 

• Targus Laser Presentation Remote 

 

5.8 Importing sample material 

Imported sample material can be used for a range of purposes, such as these: 

• To help users become familiar with using the Otosuite Vestibular Software and comparing results. 

• The macros in reporting help users define symptoms, findings, and results. 

5.8.1 Importing demo data 

To assist you become familiar with the Otosuite Vestibular Software, use the demo data to view patient data and 

analysis for various diagnoses. 

 In the Patient Selection (Patient Selection) block, click Existing (Existing). 

 Click the Import (Import). 

 Click the Browse (Browse) button. 

 

 Navigate to the Imports folder: 

C:\ProgramData\Otometrics\OTOsuiteV\Imports\DemoData 

 Click the DemoData folder, and click OK (OK). 
 

Note • Always have the computer plugged in to the mains when collecting head impulse data. Do not use the 

battery to power the computer. 
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 Select all patient files in the Patient Import (Patient Import) window. 

 Click Import (Import). 

 Click OK (OK). 

If you are updating the software or adding licenses, it is recommended that you import any new demo data files. 

5.8.2 Importing sample report lists 

When importing lists, select Remove Existing List (Remove Existing List) to replace the existing list with the list to be 

imported. Select Keep Existing List (Keep Existing List) to add list to be imported to the existing list. 

If you are updating the software or adding licenses, it is recommended that you reimport Impressions (Impressions) 

and Macros (Macros). All customizations to the previously imported impressions and macros are maintained. 

1. In the Workflow Panel (Workflow Panel), select the Work (Work) block, followed by Report (Report). 

2. Click the type of report elements you want to import. These sample report lists can be imported: 

– Symptoms (Symptoms) 

– Impressions (Impressions) 

– Macros (Macros) 

3. Click the desired report list file in the language you want to import. 

4. Click Open (Open). 

5. Click Save (Save). 

6 ICS Impulse Goggles 
The ICS Impulse goggles are a pair of lightweight, tightly-fitting, monocular goggles. 

 

 

The goggles are fitted with: 

A. A laser projector 

B. A video camera that records the patient's eye movements 

C. Infrared LED that illuminates the patient's eye. The LED is not visible to the patient 

D. A transparent mirror that reflects the image of the patient's eye into the camera 

E. A movement sensor (not shown) that registers the patient's head movements 

F. A head strap (not shown) that secures the goggles to the patient's head 
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6.1 Replacing the face cushion 

 

1. To remove the face cushion, slightly flex the goggles out at the side opposite of the camera and snap out the face 
cushion. Release the face cushion from the other side. 

2. Align the tab of the face cushion with the hole on the camera side of the goggles. 

3. Ensure that the face cushion is inside the nose piece. 

4. Slightly flex the goggles at the opposite side, align the tab of the face cushion with the hole on this side of the 
goggles. 

5. Double check that both sides are fully inserted by pressing in at each side. 

Disposing of used face cushions 

There are no special requirements for the disposal of face cushions. 

7 Otosuite Vestibular workflow 
The Otosuite Vestibular Software integrates a range of tests used in the assessment of vestibular-ocular reflex and 

nystagmus, with result review and reporting capabilities in a single powerful PC application. 

The Otosuite Vestibular Software is designed to operate with video goggles produced by Natus.  This section describes the 

main features and functions of the Otosuite Vestibular Software. 

Workflow Panel (Workflow Panel) 

The Workflow Panel (Workflow Panel) represents the elements in a typical 
Otosuite Vestibular workflow, where one or more functions usually are 
performed during a session with a patient. 

• Patient Selection (Patient Selection) 

Create a patient record or select an existing patient record. 

• Current Patient (Current Patient) 

The selected patient's data is shown. If needed, it can be edited. 

• Work (Work) - Collect (Collect) 

– Calibrate before testing. 

– Select the test. The license in the goggles determines which test 
groups are available. 

– Perform the test. 

• Work (Work) - Review (Review)  

Review the collected data. 

• Work (Work) - Report (Report)  

Generate the collected data in a report. 

• Options (Options) 

Change settings, if needed. 
 

 

  

 Caution • The single-use, disposable face cushion must be replaced for each new patient and should not be 

cleaned or re-used. Dispose it as per local regulations. 
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7.1 Pretest instructions to the patient 

 

 

 

7.2 Launching the Otosuite Vestibular software 

 Turn on the computer. 

 Double-click the Otosuite Vestibular icon. 

 

Logging in 

A new installation of the Otosuite Vestibular Software is supplied along with an Administrator (Administrator) user 

name and password. 

Do not delete the first user name or password from the login screen until at least one new user name with 

password has been added. Make sure that at least one user has administrator privileges. 

For information on how to add new users, see  Adding a new user ► 14. 

 In the login dialog, enter your user name. 

 Enter your password. 

 Click Login (Login).  

Logging out 

To log out, click the Logout (Logout) button at the bottom of the screen. 
 

7.3 Main Screen of the Otosuite Vestibular software 

 

A. Workflow Panel 
(Workflow Panel) 

B. Work area 

C. Buttons for 
general functions 

 Caution • A head impulse test must not be performed on patients with a neck injury or on patients who have 

been told by their physicians to limit or avoid neck movement activity. 

Note • Before a patient arrives for testing, instruct the patient to follow these general recommendations: 

• Do not consume alcohol for 48 hours before testing. 

• Do not wear makeup around the eyes. 

• Do not wear color contact lenses. 

• Wear comfortable clothing. 

C 

A 

B 
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A. Workflow Panel (Workflow Panel) 

The Workflow Panel (Workflow Panel) represents the elements in a typical Otosuite Vestibular workflow, where 

one or more functions usually are performed during a session with a patient. 

 

B. Work area 

When you select a function or test type, it is shown in this area. This may include a graph area, streamed eye video, 

and various windows such as windows for calibrating before testing, for starting the test, and for collecting, 

reviewing and comparing data. 

The highlighted test tab above the work area shows the function currently selected. 

 

C. Buttons for general functions  

• The User Guide button for displaying the user guide. 
 

 

• The Options (Options) button for customizing test options. See Options ► 61. 
 

 

• The Logout (Logout) button for logging out of the Otosuite Vestibular Software. 
 

 

• The Hide Workflow Panel (Hide Workflow Panel) and Display Workflow Panel (Display 

Workflow Panel) buttons for hiding or showing the Workflow Panel (Workflow Panel). 

 

  

 

7.4 Patient Selection (Patient Selection) block 

The Patient Selection (Patient Selection) block in the Workflow Panel (Workflow Panel), is where you can create patient 

records, and search for existing patient records. 

Creating a new patient record 

1. In the Workflow Panel (Workflow Panel), within the Patient Selection (Patient Selection) block, click the New (New) 
button. 

The screen for creating a new patient record is displayed.  

You can set up the patient record in advance. 

2. Enter information about the new patient. 

• Fields marked with an asterisk (*) must be filled out. 

 

 

3. Click the Save (Save) button. 
 

 

  

Note • The patient's birth date and gender are required to determine the age-based normative data to be used for head 
impulse gains for that patient. 
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Opening an existing patient record 

1. In the Workflow Panel (Workflow Panel), within the Patient Selection (Patient Selection) block, click the Existing 
(Existing) button. 

The screen for searching for existing patient records is displayed. 

In the list of patients, you can see an overview of each patient's tests, edit patient records, and merge patient 

records. 

 
This checkmark in the relevant test columns indicates that one or more tests have been 
collected for the patient. 

 

 

The unique identifier symbol indicates that the tester has marked one or more tests or videos 
for a specific purpose. For example, it may refer to abnormal results, or results to be used for a 
study, etc. 

2. To search for a particular patient, click in the top empty field and enter a few characters of the identifying 
information, for instance of the patient's last name. 

3. To open the patient record, double-click the patient name or click the Open (Open) 
button.    

 

See: 

• Current Patient (Current Patient) block ► 27 

• Merging two patient records ► 68 

 

7.5 Current Patient (Current Patient) block
 
 

When you open a patient record, the Current Patient (Current Patient) block shows the required data of the selected 

patient. 

See: 

• Editing patient data ► 64 

 

7.6 Work (Work) block 

In the Work (Work) block, you can access the three main functions for working 
with test data in the Otosuite Vestibular Software. 

• Collect (Collect) 

When you have created a new patient record or selected an existing patient 
record, click Collect (Collect) to start the data collection workflow. See 
Collecting data ► 35. 

• Review (Review) 

When you have collected data for a new patient or selected an existing 
patient record, click Review (Review) to review the data. See Reviewing data  
► 49. 

• Report (Report) 

When you have collected data for a new patient or selected an existing 
patient record, click Report (Report) to generate a report. See Reporting data 
► 53. 

The currently selected functions are highlighted to emphasize the workflow. 
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7.7 Preparing for testing 

Depending on the tests in the protocol you will be using for testing, you may have to take some or all of these steps: 

• Working with protocols ► 28 

• Placing the goggles on the patient ► 30 

• Using Vision Denied ► 39  

• Setting ROI (ROI) and threshold ► 35 

• Setting up for torsional data collection ► 41 

Torsional data collection requires a Torsional (Torsional) license key. 

• Calibration ► 36 

• Recording eye movement videos ► 32 

 

7.7.1 Working with protocols 

The Otosuite Vestibular Software is supplied with several predefined protocols. One of these protocols has been 

predesignated as the default protocol. 

A protocol consists of one or more tests.   

You can 

• use the default protocol shown 

• select another protocol 

• adjust the settings of the tests in the protocol 

• create a new protocol 

Using the default protocol shown 

 The protocol set to be used as default is shown in the Select 
Protocol (Select Protocol) drop-down list in the Collect (Collect) 
block. 
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 The tests included in the protocol are shown, and the first test to be 
performed is highlighted when the goggles are connected. 

 

Using another protocol 

• If needed, click to select the protocol you want to use from the Select Protocol (Select Protocol) drop-down list. 

Adjusting the settings of the tests in the protocol 

It is best practice to adjust the settings of the tests in the protocol before the test session. See Options - Protocol 

(Protocol)   ► 61. 

Adding or removing tests in the default protocol 

See Options - Protocol (Protocol)   ► 61. 

Importing protocols and default options 

You can import default protocols for ICS Impulse. 

If you have made changes to settings and want to revert to the default settings, you can use the Default Options 

file. 

1. Click the Options (Options) button at the bottom of the Workflow Panel (Workflow Panel). 

2. Click the General (General) tab. 

3. In the Import/Export Test and Report Options (Import/Export Test and Report Options) section, click the Import 
(Import) button. 

4. Navigate to the folder C:\ProgramData\Otometrics\OtosuiteV. 

5. Click the Options folder, and click OK (OK). 

6. Select Protocols or Default Options. 

7. Select the options you want to import. 

8. Click Import (Import). 

9. Click OK (OK). 
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7.7.2 Positioning the patient 

For detailed descriptions for positioning the patient, see the ICS Impulse Reference Manual. 

Calibration 

Position the patient at least one meter from a wall or other smooth surface that can be used as a projection surface. 

This position will be used for calibration. 

 

When the patient has been positioned, you must calibrate the equipment for testing the patient. See Calibration ► 36. 

7.7.3 Placing the goggles on the patient 

Before you place the goggles on the patient make sure that 

• the goggles have an unused face cushion 

• the mirror is clean and free of scratches 

 See 

• Replacing the face cushion ► 24. 

• Maintenance ► 70. 

• Replacing the strap ► 70. 

When goggles are placed properly, they sit comfortably on the bridge of the nose and do not slip during the test. 

 

 

 

 

Face cushion types 

Face Cushion #1 

 

Face Cushion #2 

 

 

 
  

Note • If you are seating the patient in a chair, the chair must be stationary and must not swivel. 

Note • The fit of the goggles is important. Improper fit can result in inaccurate data collection. Goggle slippage 

often results in inaccurate gain values (too high). 

Note • Ensure that all glass surfaces are clean and free of scratches before testing. 

Note • You can find more information in the vHIT training video or at https://hearing-balance.natus.com/products-

services/ics-impulse. 

 Caution • The single-use, disposable face cushion must be replaced for each new patient and should not be 

cleaned or re-used. Dispose it as per local regulations. 

https://hearing-balance.natus.com/products-services/ics-impulse.
https://hearing-balance.natus.com/products-services/ics-impulse.
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1. Place the goggles with face cushion #1 on the patient and tighten the strap. 

2. Tighten the strap tight enough to ensure that goggles will not shift during testing. 

3. Allow some flexibility in the cable for head movement during testing, and clip the cable clip to the patient’s clothing 
at the top of the patient's right shoulder. 

4. Make sure that the eyes are wide open with the eyelids positioned so they do not interfere with pupil detection. If 
needed, adjust the skin around the patient's eye: 

– Tilt the bottom of the goggles out and away from the face. Pull the skin below the eye down and reposition the 
goggles to hold the skin in place. 

– Tilt the top of the goggles out and away from the face. Pull the skin above the eye up and reposition the goggles 
to hold the skin in place. 

5. Make sure that the goggles fit correctly. If there are gaps between the goggles and the patient's face, consider 
using face cushion #2. 

Gaps are often seen when face cushion #1 is used on a patient with a flat nasal bridge. 

Using the wrong face cushion, and reusing face cushions, can result in poor data quality. 

 

 

Improper goggles fit 
 

 
 

 

Proper goggles fit 
 

  
 

  

 

 

Example 1 - Data collected on patient with flat nasal 
bridge 

 

Note • Confirm that the strap is intact and free of damage before using it on the patient. 
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With face cushion #1 

 
 

Gain values are scattered and eye traces are larger than 
the head trace. This data is the result of goggles 
slippage. 

With face cushion #2 

 
 

Gain values are gathered together and eye traces are 
reduced in amplitude. This data indicates a proper fit of 
the goggles. 

 

Example 2 - Data collected on patient with flat nasal 
bridge 

 

With face cushion #1 

 
 

Gain values are gathered together and the eye traces 
are below the head trace. This data indicates a proper 
fit of the goggles. 

With face cushion #2 

 
 
Gain values are scattered and the eye traces are noisy. 
Face cushion #2 was uncomfortable, making the patient 
blink excessively and preventing the patient from 
fixating on the fixation dot during the head impulse 
maneuver. 

 

7.7.4 Recording eye movement videos 

You can make a video recording of the patient's eye movements with no analysis or measurements for existing and new 

patients. A recording of the room video can be made at the same time. 

Recording a synchronized room video 

If you are using Synchronized Room Video (Synchronized Room Video), you may need to adjust the camera position so 

that the entire head of the patient is seen in the video during data collection. 

If you are recording audio, make sure that you position the camera to minimize the level of ambient noise. 

You can enable or disable using Synchronized Room Video during Collection (Synchronized Room Video during 

Collection) at the bottom of the Workflow Panel (Workflow Panel). 

To open the patient record, double-click the patient name or click the Open (Open) 
button.    
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Recording an eye video 

 When you have created a new patient record or selected an existing patient record, 
click Collect (Collect) in the Work (Work) block. 

 Select a test for recording or playing back a video from the drop-down list. 

 

 Click the Start (Start) button. 

 

 Click the Stop (Stop) button to stop recording. 

 

 If needed, enter remarks in the lower right-hand window.  

There is no limit to the length of the video recording; however, longer video recordings create larger files on the hard 

drive. 

See also Video file sizes ► 34. 

 

7.7.4.1 Video recording options 

The Video (Video) window displays the image of the eye. 

The Record (Record) is checked by default. The video recording of the 
eye and data collection start at the same time. 

To be able to play back the collected data, check the Record (Record) 
checkbox.  

When you record an eye video, these are the options for image presentation: 

• Eye Image (Eye Image) 
 

 

 
 

• Pupil Image (Pupil Image) 

 

 

Video Record buttons and selections 
 

 

Start (Start) button 

• Start video recording. 

 

 

Stop (Stop) button 

• Stop video recording. 
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Video playback 

• Select the test for playing back a video. 

The list of videos that have been collected for the selected patient is displayed with information about each video 

file. 

Recording information is listed with the video. 

 

Description 

Date & Time (Date & 

Time) 
• Date and time the video was collected. 

 

  

• Vision (Vision) or Vision Denied (Vision Denied) was selected for the recording. 

 

 

• To mark a file for a specific purpose (for example, to indicate abnormal results), 

enable the check box under the column heading marked with this symbol. 

 

Playback (Playback) buttons and selections 
 

 

• Play (Play)  

Plays the video. 

 

 

• Pause (Pause)  

Pauses the video. 

 

 

• Stop (Stop)  

Stops the video. 

 

 

• Delete Right Video (Delete Right Video)  

Deletes the video(s) for the selected test. 

Speed (Speed) • Normal (Normal) 

• Slow (Slow) 

• Slower (Slower) 

7.7.4.2 Video file sizes 

The video file size is dependent on the options selected for the protocol, if a room video is recorded, if eye video 

compression is enabled, and the length of the video recorded. 
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7.8 Collecting data 

 To collect data for a new or existing patient, click Collect (Collect) in 
the Work (Work) block. 

The protocol set to be used as default is shown. To change the 
default protocol, see  Options - Protocol (Protocol) ► 61. 

If you are working with different goggles, an icon appears before 
each protocol to indicate the type of goggle used to perform the 
test. 

 If needed, click to select the protocol you want to use from the 
Select Protocol (Select Protocol) drop-down list in the Collect 
(Collect) block. 

The tests included in the protocol are shown, and the first test to 
be performed is highlighted when the goggles are connected. 

If the protocol selected matches the goggles that are plugged in, 
the setup sequence begins. 

If the setup sequence does not begin, check that the protocol 
matches the goggles used. 

 

7.8.1 Setting ROI (ROI) and threshold 

You must set the ROI (ROI) (Region Of Interest) before you can perform any tests.  

 Select the protocol and the test in the Workflow Panel (Workflow 
Panel). 

At the top of the work space, the window for setting the ROI (ROI) 
(Region Of Interest) and pupil detection are shown. 

The toolbar between the top and the bottom window shows which 
step you are performing.  

 Position the patient. See Positioning the patient ► 30. 

– For instructions on proper placement of the goggles only, see Placing the goggles on the patient ► 

30. 

 

 In the top window, position the ROI (ROI) around the pupil: 

– Click the center of the pupil to center the green box on the 
pupil. 

 

 To help you set pupil detection, you can select the type of image 
displayed. Click the desired button in the toolbar between the top 
and the bottom window: 

– Display Grayscale Image (Display Grayscale Image) 

  >   

– Display Pupil Location (Display Pupil Location) 

The selection is used only for setting the pupil detection. Eye video 
is always recorded in grayscale. 

  >   

Note • For instructions on using the Vision Denied solution, see Using Vision Denied ► 39. 
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 If the pupil was not automatically detected, click the Disable 
Manual Thresholding (Disable Manual Thresholding) button. 

The system centers the crosshairs on the pupil. 

Pupil detection ensures that the system tracks the pupil properly 
during calibration and when collecting data. 

 Ask the patient to stare at the fixation dot. 

 

 To assess pupil tracking, observe the crosshairs. If the crosshairs fail 
to track the pupil, for instance if they jump around and do not stay 
centered on the pupil, use the buttons of the threshold slider to 
adjust. 

Make additional adjustments to remove any white areas out- side 
the white circular image of the pupil. 

 

 If needed, you can now perform calibration. Click the Next (Next) 
button. To perform calibration, see Calibration ► 36. 

 

7.8.2 Calibration 

 

 

In the calibration procedure, the patient is asked to alternate their gaze between the two dots that appear when the 

lasers are on. As the patient’s gaze changes, the system tracks the movement of the pupil. 

The calibration values are automatically saved. The stored calibration value can be used for all tests. There is no need to 

recalibrate between tests unless the goggles have moved. If you close the patient’s record and then reopen it, calibration 

must be performed again. 

 

 

Calibrating the system 

 If needed, click the Help video (Help video) button. 
 

 Place the patient in front of a wall that is free of visual distractions. 

 Instruct the patient to keep the head still and follow the laser dot with the eyes only. 

 

 Start the calibration sequence: click the Run (Run) calibration button. 

 

 If needed, enter remarks in the lower right-hand window.  

Using the default calibration procedure 

 Ask the patient to stare straight ahead. If needed, place a fixation dot on the wall.  

 Turn on the center laser. 

 Instruct the patient to look at the laser dot. 
 

 Click the Default (Default) calibration button. 

 

Warning • During this procedure the lasers turn on. Do not look directly at the lasers. Use of 

controls or adjustments, or performance of procedures other than those specified herein, may 

result in hazardous radiation exposure. 

Note • After calibration is performed, do not reposition the goggles on the patient’s head. 
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Performing a head check 

It is recommended that you perform a head check before you start testing. 

However, if needed, click the Skip Head Check (Skip Head Check) button to skip the head 
check.  

 Ask the patient to stare at the fixation dot. 

 Click the Start Head Check (Start Head Check) button.  

 Move the patient's head from side to side at a small angle (about 10 degrees) for 10 seconds. The screen shows a 
countdown timer. 

 Check that the eye and head velocities match. 

 If the eye and head velocities do not match, you must recalibrate the patient or review the patient’s history. 

 The Collection (Collection) window opens, and the software is ready to begin collecting 
data. 

 

 

Example of good calibration 

In this example, eye and head velocities match. 
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Example of Poor Calibration 
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7.8.3 Using Vision Denied 

Subtests are typically done with or without vision. 

Preparing the Vision Denied setup 

If a test is selected in which the Vision Denied setup is required, the software prompts the user to prepare for testing 

with Vision Denied. 

1. Do not test in a room with complete darkness. While it may NOT seem intuitive, some ambient room light is 
beneficial for obtaining a completely light-tight test environment for the patient and for optimal results. 

2. For patients with long eyelashes, it is advised to remove any mascara. Mascara deposited on the inside of the black 
window of the right eye cup (through which the pupil is tracked and the eye is recorded) adversely affects pupil 
tracking and recording of the eye. 

3. Open the vision-denied kit. It includes a cup for the right eye and a patch for the left eye. 

 

 

 

Right-eye cup 

 

Left-eye patch 

4. Attach the right-eye cup. See Attaching the right-eye cup ► 39. 

5. Attach the left-eye patch. See Attaching the left-eye patch ► 40. 

6. Inform the patient that there will be complete darkness for a short period. Assure the patient that even though the 
patient cannot see out, the camera in the goggles can still record the patient's eye movement. 

 

Attaching the right-eye cup 

1. Remove the plastic backing from the back side of the cup. 

2. Ask the patient to open the eyes wide. 

 

3. Ask the patient to look straight ahead. You want the pupil to be in the center of the black window. 

4. If the patient’s eyelid droops, hold the eyelid up when placing the cup. This will assist in keeping the patient’s eye 
wide open during testing. 

5. Fold back the inside edge of the cup and place the ridge against the right side of the nose. 

Caution • Do not touch the black window.  

When handling the right-eye cup, touch only the plastic frame of the eye cup. Oils in the skin reduce the 

effectiveness of the antifog coating on the window. Fingerprints make it difficult to track the pupil. 

Caution • The single-use, disposable vision-denied kit must be replaced for each new patient and should not 

be cleaned and reused. Dispose it as per local regulations. 

Note • It is easiest to position the cup if you are sitting at the same level as the patient instead of standing over 

the patient. 
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A. Ridge B. Fold back the inside edge 

6. Make sure the cup is centered over the eye (not angled up or down). 

 

7. Press gently around the edges to make sure that a seal has formed all the way around. Make sure that the cup is light 
tight. 

 

Attaching the left-eye patch 

1. Remove the plastic backing from the back side of the patch. 

2. Ask the patient to close the eye. 

3. Position the patch with the wider side toward the nose. Make sure the patch is centered over the eye (not angled up 
or down). 

4. Press gently around the edges to make sure that a seal has formed all the way around. Make sure that the patch is  
light-tight. 

 

Verifying light tightness 

1. Give the patient time for the eyes to adjust. 

2. Ask if the patient can see any light. Make sure that the patient does not look directly at a light source. 

3. With the vision-denied cup and patch attached well, and the patient unable to detect light, proceed with placing the 
goggles on the patient. 

 

Placing goggles with the vision-denied solution 

Before placing the goggles over the vision-denied solution, make sure the goggles have a new unused face cushion. 

1. In the Otosuite Vestibular application, open a test from the Oculomotor (Oculomotor) or Positional (Positional) test 
group. Or, from the Videos (Videos) test group, open Video Record/Playback (Video Record/Playback). In the test, 
the setting Vision Denied (Vision Denied) must be enabled. 

2. Position the goggles on the patient with the cup centered inside the goggles. 

3. Tighten the strap so that the goggles stay on the patient during the testing, but the goggles do NOT have to be as 
tight as needed for head impulse testing. 

Caution • Do not touch the black window.  

When handling the right-eye cup, touch only the plastic frame of the eye cup. Oils in the skin reduce the 

effectiveness of the antifog coating on the window. Fingerprints make it difficult to track the pupil. 
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4. Check that the eye is centered inside the window of the cup. 
 

Good Position 
 

 

Poor Position 

 

 A. Not centered vertically: More of the eyelid above the eye should be 
seen.  

B. Not centered vertically: Less of the area below the eye should be 
seen.  

C. Not centered horizontally: The inner edge of the cup is not close 
enough to the nose. Notice the corner of the eye at the edge of the 
cup. 

 

Removing the vision-denied cup and patch 

 

1. Ask the patient to close their eyes. 

2. Slowly pull the cup and patch off the patient’s face. 

 

7.8.4 Setting up for torsional data collection 

Torsional data collection requires a Torsional (Torsional) license key. 

1. Select Options (Options) > [test type]. 

2. Enable Torsional (Torsional) by clicking in the checkbox in the torsional column. 

  

Caution • Slowly removing the vision-denied cup and patch is much more comfortable than quickly removing 

them. 

Note • Selecting either Vision Denied (Vision Denied) or Torsional (Torsional) changes the collected frame rate to 

60 fps (frames per second). This rate allows the camera shutter to stay open longer (increases the light exposure), 

which results in a better-quality image. 

Note • The strap only has to be tight enough for the goggles to stay on during testing (spontaneous nystagmus, 

gaze, or positional). You do not want to tighten the strap as tight as you would for head impulse testing. A strap 

that is too tight pushes the vision-denied solution into the face, which causes discomfort and makes recording of 

eye movement more difficult. 

Note • Without a Torsional (Torsional) license, it is not possible to determine if Torsional (Torsional) 

nystagmus is present during testing. With the Torsional (Torsional) license, an eye position trace and SPV (SPV) 

graph are available. With the license, Torsional data collection must be enabled in Options (Options) > [test 

type]. 
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The first time the system registers that you are doing a test requiring torsional data collection within your test session, 

the software prompt you to do torsional setup. This may happen even when you have performed some of the tests in 

the protocol. This must be collected once for Vision (Vision) and once for Vision Denied (Vision Denied). 

Collecting a torsional reference frame 

Within a given test session, collecting a torsional reference frame should be done: 

• once for any tests with vision 

and 

• once for any tests performed with vision denied 

When the Otosuite Vestibular Software detects that you want to collect a Torsional (Torsional) reference frame, a screen 

is shown where the image will be captured. 

1. Instruct the patient to look straight ahead and to keep the eyes wide open. 

2. Click the Capture Torsional Images (Capture Torsional Images) button. 

The Torsional (Torsional) reference frames display in the top section of the work space. 

The reference frames are compared with the collected data to determine if torsional eye movement is present. The 

reference frames can be used for all subsequent SPV (SPV) tests. 

3. If the quality is poor, re-instruct the patient and click Capture Torsional Images (Capture Torsional Images) again. 
 

Good quality Poor quality 
 

 

 

            

If the session was interrupted or the image was poor, click the Setup (Setup) button, which now includes the Capture 

Torsional Images (Capture Torsional Images) button, and redo the image capture. 

 

7.8.5 Presentation using remote control 

Presentation using remote control provides an alternative method for some test functions: 

• When using Head Position Feedback 

(Head Position Feedback) 

Before data collection starts, instead of clicking Center 
(Center), press and hold the left button for at least 2 seconds. 
(The screen updates once the button is released.) 

• To start a test Press the left button. 

• To extend the test duration After data collection starts, press and hold the left button until 
the tone confirms the test has been extended. (The screen 
updates once the button is released.) 

• To stop a test Press the right button. 

• To set an event marker on the trace 

for any SPV test 

After data collection starts, press the left button. 

• To mark the trace for the Skew 

Deviation (Skew Deviation) test 

Press the left button to indicate the eye is covered. 

Press the left button to indicate the eye is not covered. 

For more information about the presentation remote, see Presenting with a remote control ► 20.  
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7.8.6 Collect (Collect) toolbar 

The buttons shown in the toolbar depend on the selected tests. They can be set in Options (Options). 

The buttons in the toolbar are shown in the sequence you may need them, and are divided into functional groups. The 

element in the sequence currently being performed is highlighted in green. 

 

 

 

Elements that have been performed are shown with a green checkmark. 

 

Preparing for data collection - ROI and calibration 

See Setting ROI (ROI) and threshold ► 35 and Calibration ► 36. 

 

Button Function 
 

 

Status button showing that calibration has been performed. 

 

  

Disable Manual Thresholding (Disable Manual Thresholding) / Enable Manual 
Thresholding (Enable Manual Thresholding) 

• Click to disable or enable automatic pupil detection. 
 

  

Display Grayscale Image (Display Grayscale Image) / Display Pupil Location 
(Display Pupil Location) 

• Click to display the image of the eye in grayscale or in black and white. 

 

Button Function 
 

 

Status button showing that a Torsional reference frame has been collected. 

 

  

Turn Center Laser On (Turn Center Laser On) / Turn Center Laser Off (Turn 
Center Laser Off) 

• Click to turn the laser function on or off. 

 

 
 

 

Turn Stimulus Laser On (Turn Stimulus Laser On) 

• Click to turn on the stimulus laser without measuring the patient response in 

order to familiarize the patient with the test. 

Turn Stimulus Laser Off (Turn Stimulus Laser Off) 

• Click to turn the stimulus laser off so that the testing has been completed. 

 

 

Run Calibration (Run Calibration) 

• Click to perform calibration. 
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Button Function 
 

 

Default Calibration (Default Calibration) 

• Click to use default calibration for this patient. 
 

 

Start Head Check (Start Head Check) 

• Click to start the head check. 
 

 

Skip Head Check (Skip Head Check) 

• Click to skip the head check. 
 

 

Accept (Accept) 

• Click to accept the setup values for calibration and head check. 

 

Performing data collection 

 

 
 

  

Record On (Record On) / Record Off (Record Off) 

• Click to select video recording of eye movement and/or synchronized room 

video. 
 

  

Disable Manual Thresholding (Disable Manual Thresholding) / Enable Manual 
Thresholding (Enable Manual Thresholding) 

• Click to disable or enable automatic pupil detection. 

 

  

Display Grayscale Image (Display Grayscale Image) / Display Pupil Location 
(Display Pupil Location) 

• Click to display the image of the eye in grayscale or in black and white. 

   

Turn Center Laser On (Turn Center Laser On) / Turn Center Laser Off (Turn 
Center Laser Off) 

• Click to turn the laser function on or off. 

 

Centering the patient 

Button Function 
 

 

Center (Center) 

• Click to show the patient's head position at the onset of testing. A simulated 

view of the patient's head in space is shown. 
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Collecting data 

Button Function 
 

 

Start (Start) 

• Click to start data collection. 
 

 

Stop (Stop) 

• Click to stop data collection. The system stops recording and saves the data. 
 

 

Cancel (Cancel) 

• Click to cancel data collection. No data will be saved. 

 

 

Event (Event) 

• Click to add a small star marker on the graph to indicate that an event 

occurred. 
 

 

Extend (Extend) 

• Click to extend the maximum duration of data collection beyond the 

duration defined as default. The maximum duration can be adjusted.  

See Options ► 61. 
 

 

Help Video (Help Video) 

• Click to view a demo video of the subtest currently selected. 

 

  



46 ICS Impulse 

Otosuite Vestibular workflow 

 

 

7.8.7 Overview of the Collect (Collect) screen 
 

 

A. Test name 

B. Trace legend 

C. Traces window 

D. Toolbar 

E. Eye video display 

F. Head position display or 
room video display 

This screen applies to most tests. 

Function Description 

A. Test name The screen title shows the test currently selected. 

B. Trace legend The trace legend shows the colors related to the traces displayed as set in 
Options (Options) for the specific test. 

C. Traces window The traces window shows the traces registered for the specific test. 

D. Toolbar See Collect (Collect) toolbar ► 43. 

E. Eye video display The eye video display shows the action of eyes related to trace. This information 
is not saved unless it has been set to do so in Options (Options). 

F. Head position display or 

room video display 

• Head position display 

This display is determined in Options (Options) when head position feedback is 
selected. An approximation of the patient's head in space is displayed on the 
screen. 

Head position video can always be played back. 

• Room video display 

When room video is selected, it displays a real-time feed of the room during 
testing. 

Room video can only be played back when this option is enabled and the video 
has been saved. 

 

  

A 

B 

C 

D 

E 

F 
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Overview of the Head Impulse (Head Impulse) screen 

This screen applies to the Head Impulse (Head Impulse) screen. 

 

A. Test name 

B. Real time trace window 

C. Training curves window 

D. Head impulses and 
rejects 

E. System and operator 
feedback 

F. Toolbar 

G. Eye video display 

H. Eye position display or 
room video display 

 

 

  

A 

B 

C 

F 

G 

H 

D 

E 
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Function Description 

Test name The screen title shows the test currently selected. 

Real time trace window This window allows you to monitor head and eye movement while performing 
the Head Impulse test. The type of test selected (Lateral, LARP, or RALP) 
determines which head trace is bold. The bold head trace should be the one 
moving when the head impulse is delivered. The other two head traces should be 
fairly flat. This ensures that the canal stimulated is the one you intended to test. 

Training curves window In this window, the gray training curves represent the shape of good head 
impulses at a variety of velocities: 100, 150, 200, and 250 °/s. 

The actual head and eye traces are superimposed on top of the gray training 
curves. The eye trace is represented in green. White dots display along the Y axis 
to indicate the velocities of head impulses collected. 

Accepted impulses During testing, accepted head impulses display for left and right impulses. 

Rejects The left and right head impulses that are not properly performed are combined 
into the rejected count. 

Operator and System feed- 
back 

Operator and System feedback provides the tester with guidance for suspected 
errors in rejected head impulses. 

 

  

 

 

 

See also Collect (Collect) toolbar ► 43. 

• Hide real time trace graph (Hide real time trace graph)/Display real time 

trace  graph (Display real time trace graph) 

Hides/displays the real time trace and enlarges the size of the training curve. 

• Spontaneous Nystagmus (Spontaneous Nystagmus) 

Check this check box when spontaneous nystagmus or gaze-evoked 
nystagmus is present to prevent good head impulses from being rejected 
inappropriately. 

Eye video display window This window lets you monitor the activity of the eyes being streamed. 

Eye position display or 
room video display 

The window displays an image of the head and records the position of the 
patient's head in space. It can be played back along with the data collection trace 
and eye video. 

If plan to complete testing beyond the lateral head impulses, the software will guide you through setting up for LARP and 

RALP. These screens follow the layout of the Head Impulse (Head Impulse) screen. 
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7.9 Reviewing data 

Analysis (Analysis) tab 

This screen applies to most tests. 

 

• Eye Position Traces (Eye Position Traces) window 

 
 

The eye traces are centered around the cursor. The report prints the part of the trace centered around the 
cursor. 

To display the eye position traces, click the check boxes in the 
trace legend: 

– H (H) - horizontal 

– T (T) - torsional 

– V (V) - vertical 

 

 

Your selections are reflected in the Slow Phase Velocity (Slow Phase Velocity) window. 

When you close the patient record or select another test from the test list for that patient, the display 
reverts to the selections set in Options (Options). 

 

• Slow Phase Velocity (Slow Phase Velocity) window 

 

This graph shows the strength of the nystagmus as individual nystagmus points identified by the SPV (SPV) algorithm 

for the traces for horizontal right (HR (HR)) and vertical right (VR (VR)). 

The SPV Peak (°/s) (SPV Peak (°/s)) is indicated in the graph by a 
square. 

– To select a particular point, click it or use the left and right 
arrow keys to move between points (i.e. between beats). 

– If the algorithm did not pick a peak, manually set the peak for 
that trace. 
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• Analysis Details (Analysis Details) window 
 

 

Test Type (Test Type) Name of the test for which data has been collected 

Operator (Operator) Person who was logged into the Otosuite Vestibular application when the data 
was collected 

Calibration (Calibration) Information on how calibration was performed 

Test Time (Test Time) Date and time when data collection was started 

Elapsed Time  
(Elapsed Time) 

Duration of the test 

Analysis Begin Time 
(Analysis Begin Time) 

Time at which analysis began 

SPV (SPV) values 

Point (°/s) (Point (°/s)) Slow phase velocity of the selected point (selected beat) 

Peak (°/s) (Peak (°/s)) Point where the slow phase velocity peak is set 

Avg (°/s) (Avg (°/s)) Average velocity of all data analyzed 

Min (°/s) (Min (°/s)) Minimum velocity of all data analyzed 

Max (°/s) (Max (°/s)) Maximum velocity of all data analyzed 

 

 

• Video (Video) window 
 

 

In the Video (Video) window, you can play back a video of the patient's eye movements and patient's head 
position during testing. 

To play back a video, see Playing back the data collection ► 53. 
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Vision and Vision Denied (Vision and Vision Denied) Tab 

• Eye Position Traces (Eye Position Traces) window 

The eye traces are shown with vision and with vision denied. For a description of eye traces, see the Analysis 

(Analysis) tab. 

• Test List (Test List) window 

This window shows the tests performed. 

• Vision and Vision Denied Analysis (Vision and Vision Denied Analysis) window 

This graph gives the user the immediate comparison for vision and vision denied average SPV values for the Gaze 

Center, Gaze Right, Gaze Left, Gaze Up, and Gaze Down test conditions for the horizontal (H), Vertical (V), and 

Torsional (T) values of each tracing. 

The eyes at the top of the columns show which data is being shown: 

 

 

 

Shows the average SPV value for the horizontal, vertical, or torsional for the tracings for 
any of these test conditions obtained with vision 

 

Shows the average SPV value for the horizontal, vertical, or torsional for the tracings for 
any of these test conditions obtained with vision denied 

H (H) Horizontal (HR, HL, and H): refers to the horizontal tracing values for the average SPV 
value 

V (V) Vertical (VR, VL, and V): refers to the horizontal tracing values for the average SPV value 

T (T) Torsional (TR, TL, and T): refers to the horizontal tracing values for the average SPV value 

x̄ SPV (°/s)  
(x ̄SPV (°/s)) 

The average SPV value for the testing condition for vision and vision denied as set by the 
software (or updated by the user) 

 

 
A ratio of the average SPV value for the horizontal, vertical, or torsional for the tracings 
for any of these test conditions obtained with vision vs vision denied 

 

Gaze Graph (Gaze Graph) Tab 

• Eye Position Traces (Eye Position Traces) window 

This window shows eye position traces for the selected test. For a description of 
eye traces, see the Analysis (Analysis) tab. 

 

 

• Test List (Test List) window 

This window shows the tests that were made. 
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• Gaze Graph Analysis (Gaze Graph Analysis) window 

This graph displays results of the automatic analysis. 

 

 
 

The relative position of the eye is determined for each test condition. Each test condition is 
represented by a box in the graph: 

A. Rightward gaze in the left box (based on patient looking at tester) 

B. Upward gaze in the top box 

C. Center gaze in the center box 

D. Downward gaze in the bottom box 

E. Leftward gaze in the right box 

The nystagmus for each test condition is assessed for direction, velocity, and amplitude. The 
intensity cutoffs for the arrow are set in Options (Options). The arrows in the diagram show: 

– the direction (points in direction based on patient looking at tester) 

– amplitude intensity (based on the thickness of the bar of the arrow) 

– velocity intensity (based on thickness of the tail of the arrow) of the nystagmus 

– a circle indicating no nystagmus detected 

The following values are provided for each Gaze test condition selected: 

– Direction (Direction): the direction in which the nystagmus is beating 

– SPV x̄ (°/s) (SPV x ̄(°/s)): the average slow phase velocity of the nystagmus in degrees per 
second 

– Amplitude (°) (Amplitude (°)): the average amplitude of the nystagmus in degrees 

 

7.9.1 Reviewing patient tests 

You can view a list of all tests collected for a patient. 

1. In the Workflow Panel (Workflow Panel), select the Patient Selection (Patient Selection) block, and click the Existing 
(Existing) tab. 

2. Search for the patient whose tests you want to review. 

3. In the Workflow Panel (Workflow Panel), click Review (Review) in the Work (Work) block. The window displays all 
data collected for that patient. 

4. Click a test name to display the related test data. 
 

 This checkmark in the relevant test column indicates that one or more tests have been 
collected for the patient. 

 

 

The unique identifier symbol indicates that the tester has marked one or more tests or videos 
for a specific purpose. For example, it may refer to abnormal results, or results to be used for a 
study, etc. 

 
Videos (Videos) 

A B C D E 
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Oculomotor (Oculomotor) 

 
Head Impulse (Head Impulse) 

 
Positional (Positional) 

 
Caloric (Caloric) 

 Special Nystagmus (Special Nystagmus) 

 

7.9.2 Playing back the data collection 

The eye position traces and the eye video can be played back synchronously with the head position feedback or the room 

video recorded during testing. 

Video Playback buttons and selections 
 

 

Play from Cursor (Play from 
Cursor) 

Select to start the playback at the position of the cursor. If not selected, 
playback starts at the beginning of the trace. 

Speed (Speed) • Normal (Normal) 

Eye video recorded at 30 frames per second can only be played back 
at normal speed. 

• Slow (Slow) 

Eye video recorded at 60 frames per second can be played back at 
normal or slow speed. 

• Slower (Slower) 

Eye video recorded at > 60 frames per second can be played back at 
normal, slow, or slower speed. 

Play (Play) Starts the synchronized playback. 

Pause (Pause) Pauses the synchronized playback. 

Stop (Stop) Stops the synchronized playback. 

 

 

7.10 Reporting data 
• After you have select a patient record, click Report (Report) in the Work (Work) block. 

• The Report (Report) window shows the default report. The report includes the last set of data collected for that 
patient. The default report is saved automatically. 

• To make changes to the current report, see  Editing reports ► 56. 

• To make changes to the default settings for all reports, see Options – Reports (Reports) ► 63. 
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Setting up a standard report 

See Editing reports ► 56.  

To set-up a report, in the Report Options (Report 
Options) tab, check the check boxes for the options 
you want to include in the report. 

Click the Symptoms (Symptoms), Impressions 
(Impressions), and Macros (Macros) tabs and click 
to choose other options. 

 

• Select All (Select All) 

Click to select all options.  

• Deselect All (Deselect All) 

Click to deselect all options.  

7.10.1 Report options 

If this is a new patient, the report in this window is the default report automatically created. 

For a patient with one or more reports, the reports are listed under the individual tabs in the report list, including the 

generation date and time of each report. 

A check mark in a test group column indicates that the report includes data for that test group. You can preview all of the 

reports for this patient. 

Combining sessions or test types into one report 

You can make a new report that combines several test sessions and/or several test types into one report. 

 To create a new report, click New (New). 

 To add a test to the report, click the test 
group tab and check the check box for the 
test to include in the Include Results From 
(Include Results From) list. 

 

 

The Include Results From (Include Results From) list is divided by test groups. 
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Tests are listed with the test date and time and test name. The name is the test type and test direction. Depending on the 

test, and what settings and remarks were added to the test, this information may also be provided: 

 Vision Denied (Vision Denied) data 

 
Vision and Vision Denied (Vision and Vision Denied) data 

 
Gaze Graph (Gaze Graph) data 

 

Optokinetic Graph (Optokinetic Graph) data 

 
Head Impulse (Head Impulse) data 

 
Positional (Positional) data 

 Caloric (Caloric) data 

 
Included in Head Shake (Head Shake) comparison 

 
Abnormal data 

Remarks 
(Remarks) 

Remarks entered by the tester 

 

Selecting data elements 

For each test group, select the data elements to be included in the report: 

 From the Select Report Options (Select Report Options) list, check the check box for each report option to be 
included.  

 If needed, click Select All (Select All) to include all options or Deselect All (Deselect All) to 
not include any of the options. 

 

 

 

7.10.2 The Report (Report) toolbar 

Toolbar - Report List 

 

New (New) 

 

Delete (Delete) 

 

View PDF (View PDF) 
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Toolbar - Selected report 

 

Print (Print) 

 

Save PDF (Save PDF) 

 

E-Mail (E-Mail) 

 

Toolbar - Scaling the selected report 

 

If needed, click Refresh (Refresh) to display recent changes. 

 

Zoom out, zoom in, or use the sliding scale 

 

Fit document to width, to height, or to 100% 

 

7.10.3 Editing reports 

You can add report options and customize a report to include symptoms, impressions and macros: 

1. In the Workflow Panel (Workflow Panel), select the Report (Report) block and click the report you want to edit. 

2. Select from the Report Options (Report Options) window in the Report (Report) screen. 

Selecting items from report lists 

If any of the report lists do not display, re-import the missing list(s). See Importing sample report lists ► 23. 

• Add Symptom (Add Symptom) 

Click the relevant check box to select symptom(s) that the patient reports during the case history. Selected items are 

added to the report section titled Symptoms (Symptoms). 

• Add Impression (Add Impression) 

Click the relevant check box to select overall medical impression(s) based on the test results. Selected items are 

added to the report section titled Impressions (Impressions). 

• Add Macros (Add Macros) and type in the text for the new item. 

For each test performed, select overall finding(s) from the Macros (Macros) list to insert in the text field. Click the 

name of the macro and click Insert (Insert). 

Text seen in the text field is added to the report section titled Findings (Findings). 

 If you prefer not to insert a macro, type the findings directly in the text field. 
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Customizing report lists 

1. To customize report lists, click Symptoms (Symptoms), Impressions (Impressions), or Macros (Macros). 

 

2. To rename a group or change the item text, click the item and make the desired change. 

3. To add a group, click Add Group (Add Group) and type in the name for the new group. 

4. To add an item, click a group name: 

– Add Symptom (Add Symptom) 

– Add Impression (Add Impression) 

– Add Macros (Add Macros) 
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Add Symptom (Add Symptom) 
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Add Impression (Add Impression) 
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Add Macros (Add Macros) 

 

5. Type in the text for the new item. 

6. When you have made the desired changes, click Save (Save). 

You will not be allowed to save the new item if the text field contains no text. You     must enter text to add the new 

item. 

Renaming groups 

To rename a group or change the item text, click the item and make the desired change. 

Selecting items from report lists 

1. To customize report lists, click Symptoms (Symptoms), Impressions (Impressions), or Macros (Macros). 

– Symptoms (Symptoms) 

– Impressions (Impressions) 

– Macros (Macros) 

2. When you have made the desired changes, click Save (Save). 

If a mistake is made, you can re-import the manufacturer-supplied list. See Importing sample report lists ► 23. 

Rearranging group items and groups 

1. To rearrange the order of items in a group or the order of groups in a list, click the item or group name. 

2. Click Up (Up) or Down (Down) to move the item or group. 
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Deleting an item or group 

1. To delete an item or group, click the item or group, and click Delete (Delete). 

2. Click OK (OK) to permanently delete the item or group. 

Exporting report lists 

1. To export a report list, click Export (Export). 

2. Change the file name and location as needed. 

3. Click Save (Save). 

Importing report lists 

• To replace the existing list with the list to be imported, select Remove Existing List (Remove Existing List). 

• To add the list to be imported to the existing list, select Keep Existing List (Keep Existing List). 

If a mistake is made, you can re-import the manufacturer-supplied list. See Importing sample report lists ► 23. 

Report lists can be imported into one system, customized, and exported to other standalone workstation systems, 

which is useful when a facility has multiple standalone workstations. 

 

7.11 Options 

At the bottom of the Workflow Panel (Workflow Panel), click the Options (Options) button. 

 

• Options – General (General) ► 61 

• Options - Protocol (Protocol) ►61 

• Options – Colors (Colors) ► 63 

• Test options ► 63 

• Options – Facility Info (Facility Info) ► 63 

• Options – Reports (Reports) ►63 

• Options - System Settings (System Settings) ► 64 

 

7.11.1 Options – General (General) 

 At the bottom of the Workflow Panel (Workflow Panel), click the Options (Options) button. 

 Click the General (General) tab. 

In the General (General) window you can set options related to video and audio recording and 
extending the display to   another monitor. 

 

7.11.2 Options - Protocol (Protocol) 

 At the bottom of the Workflow Panel (Workflow Panel), click the Options (Options) button. 

 Click the Protocols (Protocols) tab. 

In the Protocols (Protocols) window you can create, delete, and work with protocols. 

If you want to return to default settings, see Importing protocols and default options  ► 29. 
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Protocols and Tests  

Protocols (Protocols) • Click the dropdown list to select the protocol you want to edit. 

Default (Default) • Click the dropdown list to select the protocol you want to use as default. 

• Click to enable the Default (Default) checkbox. 

• The application starts with the first test in the selected protocol. 

 

Add New Protocol (Add New Protocol) 

• Click to add a new protocol. See Working with protocols ► 28. 

 

Copy As New (Copy As New) 

• Click to select the protocol you want to copy. 

• Click the Copy As New (Copy As New) button to copy the protocol and enter 

the new name in the Protocols (Protocols) field. 

• In the new protocol, you can now add or delete tests, or change settings 

according to your preferences. 

 

Delete (Delete) 

• Click to delete a selected protocol. 

 

Available Tests  

 

Adding tests to the automatic protocol 

• In the Available Tests (Available Tests) list, click to select a test. 

• Click the arrow button to move the test to the protocol. 

 

Deleting tests from the automatic protocol 

• In the Selected Tests (Selected Tests) list, click to select the test you want to 

remove. 

• Click the Delete (Delete) button to move the test to the protocol. 

 Selecting more than one test 

• To select all tests within a test group, click the group name. 

• To select nonconsecutive tests, press and hold the Ctrl (Ctrl) key and then click 

each individual test. 

  

Changing the test order 

• In the Selected Tests (Selected Tests) list, click to select the test you want to 

move up or down in the list. 

• Repeatedly click the applicable arrow button until the test is in the new 

position. 
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7.11.3 Options – Colors (Colors) 

Changing trace colors 

 At the bottom of the Workflow Panel (Workflow Panel), click the Options (Options) button. 

 Click the Colors (Colors) tab.  

 Change the colors, if needed. 

 

Restoring trace colors to default settings 

 At the bottom of the Workflow Panel (Workflow Panel), click the Options (Options) button. 

 Click the Colors (Colors) tab.  

 Click the Restore (Restore) button. 

 

7.11.4 Test options 

See the Reference Manual. 

7.11.5 Options – Facility Info (Facility Info) 

 At the bottom of the Workflow Panel (Workflow Panel), click the Options (Options) button. 

 Click the Facility Info (Facility Info) tab. 

Only users with Allow User to Change System Settings (Allow User to Change System Settings) 
selected in their profile have access to certain fields in this window. 

The information entered here is used in the reports as specified in the Report (Report) window. See  
Options – Reports (Reports) ► 63. 

 

Entering facility info 

Enter text in the fields for the facility. 

Adding a logo 

1. Click Browse (Browse). 

2. Navigate to the location of the file to be used for the logo. 

3. Select the file and click Open (Open). 

The logo is resized. 

Removing the logo 

To remove the logo, click Clear (Clear). 

7.11.6 Options – Reports (Reports) 

 At the bottom of the Workflow Panel (Workflow Panel), click the Options (Options) button. 

 Click the Report (Report) tab. 

 Only users with administrator privileges for changing system settings can access certain settings 
in this window. 

Changes made to the default report settings only affect reports that are created after the 
changes have been made. If you want to make changes only to the current report, see Options – 
Reports (Reports) ► 63. 
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7.11.7 Options - System Settings (System Settings) 

 At the bottom of the Workflow Panel (Workflow Panel), click the Options (Options) button. 

 Click the System Settings (System Settings) tab. 

 See Changing the storage locations for export, import, video, and report PDF files  ► 16. 

 

8 Managing data 
You can view a list of all tests collected for a selected patient. 

To open an existing patient record, see Patient Selection (Patient Selection) block ► 26.   

See also: 

• Editing patient data ► 64 

• Patient list administration ► 65 

• Exporting patient data ► 66 

• Importing patient data ► 67 

• Merging two patient records ► 68 

• Archiving and backing up the Otosuite Vestibular database ► 68 

 

8.1 Editing patient data 

Existing patients (previously tested) 

 In the Workflow Panel (Workflow Panel), select the Patient Selection (Patient Selection) block. 

 Click the Existing (Existing) button and search for the patient whose data you want to edit. 

 Click the Edit (Edit) button. 

 

 Edit the patient information and click Save (Save). 
 

 

Active patients (being tested, reviewed or for report generation) 

 In the Workflow Panel (Workflow Panel), select the Current Patient (Current Patient) block. 

 Click the Edit (Edit) button. 
 

 Edit the patient information and click Save (Save). 
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8.2 Patient list administration 

Patients window 

1. In the Workflow Panel (Workflow Panel), select the Patient Selection (Patient Selection) block. 

2. Click the Existing (Existing) button. 

The Patients (Patients) window is shown. 

The Patients (Patients) window lists the Otosuite Vestibular patient data and includes patient information in the 

Merge (Merge), Patient Export (Patient Export) and Patient Import (Patient Import) windows. 

– Merging patient data 

In the Merge (Merge) window, you can merge patient data. See page Patient Selection (Patient Selection) block 

► 26. 

– The Patients (Patients) window includes the ICS Chartr (ICS Chartr) window when ICS Chartr (ICS Chartr) data is 
available. 

– Exporting patient data 

In the Patient Export (Patient Export) window, you can export data out of the Otosuite Vestibular database. See   

Exporting patient data ► 66. 

– Importing patient data 

In the Patient Import (Patient Import) window, you can import data into the Otosuite Vestibular database. See  

Importing patient data ► 67. 

Symbols in patient lists 

These symbols are used in patient lists: 

 This checkmark in the relevant test column indicates that one or more tests has been collected for the 
patient. 

 

The unique identifier symbol indicates that the tester has marked one or more tests or videos for a 
specific purpose. For example, it may refer to abnormal results, or results to be used for a study, etc. 

 
Videos (Videos) 

 
Oculomotor (Oculomotor) 

 Head Impulse (Head Impulse) 

 
Positional (Positional) 

 
Caloric (Caloric) 

 Special Nystagmus (Special Nystagmus) 

Searching for a particular patient record 

Type one or more letters or numbers to search for a particular patient record. 
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Selecting more than one patient record 

• To select all patient records, click Select All (Select All). 
 

To deselect all selected patient records, click Deselect All (Deselect All). 
 

• To select a group of patient records, click the first name of the group, hold down the Shift key 

and click the last name in the group. 

• To select individual patient records, press and hold the Ctrl key as you click each patient record. 

 

Adding patient records 

• To add a new patient record, click New (New). See Patient Selection (Patient Selection) block ► 

26 for instructions.  

Deleting patient records 

• To delete a patient record, select the patient record and click Delete (Delete). 
 

 

Changing the order of lists shown 

• Click the column header to reverse the order of the data shown. 

8.2.1 Exporting patient data 

You can export one or more patient records in a number of formats. 

1. In the Workflow Panel (Workflow Panel), select the Patient Selection (Patient Selection) block. 

2. Click the Existing (Existing) button. 

3. Click the Export (Export) tab. 

The window that opens provides access to all Otosuite Vestibular patient records. 

4. Select the patient records you want to export. 

5. Select the data format. See the Reference Manual. 

 

XML Files & ASCII Raw Data (XML Files & ASCII Raw Data) 

• Select to export patient data that will be shared with another ICS Impulse system or used for electronic 

medical records. 

For each patient record, the export includes an XML file and an ASCII .txt file. The raw data in the *.txt file 
is needed to play back patient data in the Otosuite Vestibular application. 

 

PDF Reports (PDF Reports) 

• Select to export the patient reports to be used for electronic medical records. 

 

  

Note • You are prompted to confirm deletion of the patient record. If you choose Yes, the data is permanently 

deleted. It is not possible to retrieve the patient record. 
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ASCII Test Results (ASCII Test Results) 

• Select to export the test results formatted in a CSV (comma separated values) file to be used for 

research purposes with programs such as Microsoft Excel or MATLAB. 

 

Anonymize Patient (Anonymize Patient) 

• Select to export data for sharing while keeping personal information private. 

 

aVOR (aVOR) 

• Select to export eye and head position data to the aVOR (aVOR) application. 

 

6. Click the Export (Export) button. 

– Export (Export) exports the file to the location set up in the Options > System Settings (Options > System 
Settings) window. 

– Browse (Browse) exports the file to the location you select in the browse function. 

The message Exported (Exported) is shown in the Status (Status) column to indicate that the process was completed. 

The    record of exported patient records is cleared when you close the application. 

8.2.2 Importing patient data 

You can import patient records from files previously archived, imported, or exported from the Otosuite Vestibular 

Software. 

1. In the Workflow Panel (Workflow Panel), select the Patient Selection (Patient Selection) block. 

2. Click the Existing (Existing) button. 

3. Click the Import (Import) tab. 

4. Click Browse (Browse) and navigate to the location of the files to be imported. 

To play back the patient data, the *.xml and *.txt files must be imported. The only exception is Head Impulse test 

data where the data can be viewed with only the *.xml file. 

5. Click OK (OK). 

6. Select the patient file(s) you want to import. 

7. Click Import (Import). 

The message Imported (Imported) is shown in the Status (Status) column to indicate the process was completed. 

The record of imported files clears when the application is closed. 

8. Click Refresh List (Refresh List) to update the list of patient files in the Import (Import) folder. 
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8.3 Merging two patient records 

You can combine two patient records into one record: 

1. In the Workflow Panel (Workflow Panel), select the Patient Selection (Patient Selection) block, and click the 
Existing (Existing) button. 

2. Click the Merge (Merge) window tab. 

3. Do not open the patient records you want to merge. 

You cannot merge a patient record that is open. 

 You can only merge two selected patient records. 

4. Click the check boxes of the two patient records you want to merge. 

5. Click the Merge (Merge) button. 

 

 

6. From either the Patient One (Patient One) list or the Patient Two (Patient Two) list, click the radio button of the 
fields you want to be merged into the new file created from the merged files. 

A choice must be made for each field even if there is no entry in any of the two patient lists. Data is merged into 

the patient record that was created first. 

7. Click OK (OK) to confirm your selections. 

 

8.4 Archiving and backing up the Otosuite Vestibular database 

If the database is located on a server, all users must be logged off client workstations before data can be archived or 

backed up. Database management cannot be performed from a client workstation. 

1. In the Otosuite Vestibular application, click Options (Options) at the bottom of the Workflow Panel (Workflow 
Panel). 

2. Click System Settings (System Settings). 

3. Click the Database (Database) tab. 

Only users with Allow User to Change System Settings (Allow User to Change System Settings) selected in their 

profile have access to database functions. 

The number of MB stated is the sum of: 

– the space used by existing patient data  

and 

– the space made available each time patient data is archived 

Until all space made available from archiving is used, this figure may not change. 
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Archiving patient data 

To optimize performance, we recommended maintaining a maximum of 500 patients in the database. Archived patient 

files can be imported back into the main database, if needed. 

Archiving removes patient information, test data, video-related data, and the AVI video clips from the Otosuite 

Vestibular database. 

1. Select: 

– All Patients (All Patients) to archive all patient records in the database 

– Patients with Last Tested Date between (Patients with Last Tested Date between) to archive only patient 
records with a last tested date within the date range selected 

2. Click Archive Now (Archive Now). This action: 

– creates a backup of the full database 

– exports the selected files to the archive folder (c:\programdata\Otometrics\OtosuiteV\Archives) 

– removes from the database all files that have been archived 

You can re-import an archived patient record. See Importing patient data ► 67. 

 

Auto-Backup 

Set automatic backup to happen every seven days, if not more often. 

After a backup is made, the patient information, test data, and video-related data remain in the Otosuite Vestibular 

database. To reduce the size of the database and secure patient data outside of the main database, archiving is 

recommended. 

To make a copy of patient data that includes the AVI video clips, export the patient data to a separate location.  See 

Exporting patient data ► 66. 

An automatic backup is made according to the time interval set only when Enable Auto-Backup (Enable Auto-Backup) is 

selected. By default, an automatic backup of the full database is made every seven days. 

Backup files are stored at c:\programdata\Otometrics\OtosuiteV\Backups. 

1. Make sure that Enable Auto-Backup (Enable Auto-Backup) is selected. 

2. If desired, change the time between backups by entering the number of days in Auto-Backup Every      Days (Auto- 
Backup Every__Days). 

3. The backup starts when the application is closed. 

The previous backup is renamed and saved with the new backup: 

• The previous backup file is renamed to old_AutoBackup_OtosuiteVDB.bak. 

• A new backup file named AutoBackup_OtosuiteVDB.bak is created. 

 

Preventing data loss - standalone installations 

For standalone installations, at least once a month, copy the most recent backup and an export of all patient files to a 

separate location outside of the main database. 

1. Open the Otosuite Vestibular Software. 

2. Make a backup. See  Auto-Backup ► 65. 
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3. Export all patient files. See Exporting patient data ► 66. 

4. Double-click the desktop shortcut OtosuiteV Files (OtosuiteV Files). 

5. Navigate to the Backups (Backups) folder and copy the most recent backup to the separate location. 

6. Navigate to the Exports (Exports) folder and copy all files to the separate location. 

9 Cleaning and maintenance 

9.1 Cleaning 

Use only the cleaning agents prescribed for cleaning the device. 

If you have used hand sanitizer, make sure that your hands are completely dry so that you do not leave sanitizer on the 

device. Hand sanitizer can damage the device. 

Cleaning the goggles 

• To clean the goggles housing, use a damp cloth moistened with a mild detergent and water solution. 

 

Cleaning the mirror and camera 

• To clean the mirror and the camera lens, use the supplied cleaning cloth. Smudges on the mirror surfaces can cause 
inaccurate pupil detection. If the camera or mirror is not clean, artifacts will be seen during data collection. 

 

 

9.2 Maintenance 

 

• Keep the lens cover on the camera when the goggles are not in use. 

• Keep the goggles clean and as free of dust as possible. Remove dust using a soft cloth. 

• Calibrate the ICS Impulse System before each patient is tested, see Calibration ► 36. 
  

Warning • Never spray or immerse the goggles components with cleaning solutions. Cleaning solutions can 

contaminate the electronics and optics. 

Note • Improper cleaning of the mirror or the camera lens can scratch the surfaces. 

Caution • Always follow the instructions related to cleaning and maintenance. 
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Replacing the strap 

 Remove the face cushion. 

 Use a pen to push the plastic clip down and pull out the 
strap clip attached to the goggles. 

 Repeat on the other side. 

 Remove the cable from both clips on the strap. 

 

 Obtain a new strap assembly 

 Clip the strap clips into each side of the goggles. 

 Attach the cable to both clips on the strap. 
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10 Technical specifications 
ICS Impulse monocular video goggles (Type 1085) are from Natus Medical Denmark ApS. 

 

Interface 

USB 2.0 or 3.0 to PC 

 

Power supply 

Device is powered through USB (5 V DC, 900 mA) 

 

Performance characteristics 

Inputs Monocular (Right eye) 

Sampling Rate 250 fps - Head Impulse (Head Impulse), VOR (VOR), Video Record/Playback 
(Video Record/Playback) 

173 fps – Gaze (Gaze), Skew Deviation (Skew Deviation), Saccade (Saccade), 
Dynamic (Dynamic), Repositioning (Repositioning), Caloric (Caloric) 

60 fps - when Torsional (Torsional) or Vision Denied (Vision Denied) is selected 

Video Recording 30, 60 or 120 Hz 

Eye Tracking 100 x 100 pixels (Pupil Image (Pupil Image)) - Head Impulse (Head Impulse), VOR 
(VOR), Monocular Video Frenzel 

160 x 120 pixels (Eye Image (Eye Image)) – Gaze (Gaze), Skew Deviation (Skew 
Deviation), Saccade (Saccade), Dynamic (Dynamic), Repositioning 
(Repositioning), Caloric (Caloric), Monocular Video Frenzel 

320 x 240 pixels (when Torsional (Torsional) is selected) 

Range: Horizontal ± 30°, Vertical ± 25° 

3-Laser Saccade Stimulus Range ± 7.5° (max 15°) 

Otosuite Vestibular Software Windows Graphical User Interface; High Performance Analysis Software;  
Database Storage of Test Data; Sophisticated Patient and Test Data 
Management; Vision Denied for Testing in Complete Darkness 

Laser specifications 

Wavelength Maximum 660 nm 

Output power Maximum 0.9 mW 

 

Operating mode 

Continuous operation 

Do not use the equipment in the presence of flammable anesthetics (gases). 
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Dimensions 

Goggles Length 

Width 

Height 

Weight 

18.4 cm (7.25 in) 

1.3 cm to 4.4 cm (0.5 in to 1.75 in) 

4.4 cm (1.75 in) 

60 g (2.1 oz) 

 

Operating environment 

Temperature +15°C to +29°C (59°F to +84.2°F) 

Relative Humidity 30% to 90%, non-condensing 

Air Pressure 700 hPa to 1060 hPa 

Operations at temperatures below -20°C (-4°F) or above +60°C (140°F) may cause permanent damage to the device. 

 

Storage and handling 

Temperature -20°C to +60°C (-4°F to +140°F) 

Relative Humidity <90 %, non-condensing 

Air Pressure 500 hPa to 1060 hPa 

 

Essential performance 

ICS Impulse monocular video goggles have no essential performance. 

 

Standards 

Safety IEC 60601-1:2005+AMD1:2012, Type B, Class II, IPX0 

IEC 62825-1:2014, Class 2 

IEC 62471:2006, Exempt Risk Group 

EN 62471:2008, Exempt Risk Group 

EMC IEC 60601-1-2:2014 and EN 60601-1-2:2015 

 

Presentation remote 

Recommended Logitech Wireless Presenter R400, Kensington Wireless Expert Presenter, or 
Targus Laser Presentation Remote 
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10.1 Accessories 

 

 

 

Accessories 

Quick Guides Vision Denied Solution Quick Guide – English 7-50-3131-xx 

 Monocular Video Frenzel Quick Guide – English 7-50-3132-xx 

 vHIT Quick Guide – English 7-50-3130-xx 

 Oculomotor Quick Guide – English 7-50-3134-xx 

 Positional Quick Guide – English 7-50-3133-xx 

User Guide ICS Impulse 7-50-21400-xx 

Reference Manual ICS Impulse 7-50-21700-EN 

Software Otosuite Vestibular Software 8-49-92600 

Goggles Face cushion 1, 120/pkg 8-62-50200 

Face cushion 2, 100/pkg 8-62-62300 

Strap assembly 8-35-34200 

Optical cleaning cloth 7590527 

Fixation dot (2 sheets/pkg)  1-26-44000 

Vision Denied Solution (200 sets/pkg) 8-62-50700 

Remote Control Clip 8-36-00600 

Synchronized Room Video Microsoft Life Cam USB Camera 2-25-08805 

Cables  Cable clip 8-35-36900 

Case and Mount  Carrying case 8-35-36700 

Wall mount 8-62-45600 

 

  

Note • For detailed information about the device and the software modules, refer to the manuals in this table. 

Note • Use the correct detachable parts with the device. 
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10.2 Notes on EMC (Electromagnetic Compatibility) 
• The ICS Impulse device is part of a medical electrical system and is thus subject to special safety precautions. For 

this reason, the installation and operating instructions provided in this document should be followed closely. 

• Portable and mobile high-frequency communication devices, such as mobile phones, may interfere with the 
functioning of the ICS Impulse System. 

IEC 60601-1-2:2014 and EN 60601-1-2:2015 
 

Guidance and manufacturer's declaration - electromagnetic emissions for all equipment and systems 

The ICS Impulse device is intended for use in the electromagnetic environment specified below. The user of the ICS Impulse device should ensure that 
it is used in such an environment. 

Emissions test Compliance Electromagnetic environment - guidance 

RF emissions  

CISPR11 

Group 1 The ICS Impulse device uses RF energy only for its internal function. Therefore, its RF 
emissions are very low and are not likely to cause any interference in nearby electronic 
equipment. 

RF emissions 

 CISPR11 

Class A The ICS Impulse device is suitable for use in all establishments other than domestic and 
those directly connected to the public low-voltage power supply network that supplies 
buildings used for domestic purposes. 

The EMISSIONS characteristics of this equipment make it suitable for use in industrial 

areas and hospitals (CISPR 11 class A). If it is used in a residential environment (for which 
CISPR 11 class B is normally required) this equipment might not offer adequate protection 
to radio-frequency communication services. The user might need to take mitigation 
measures, such as relocating or re-orienting the equipment. 

Harmonic emissions IEC 
61000-3-2 

Not applicable 

Voltage 
fluctuations/flicker 
emissions IEC 61000-3-3 

Not applicable 

 

Guidance and manufacturer's declaration - electromagnetic immunity for all equipment and systems 

The ICS Impulse device is intended for use in the electromagnetic environment specified below. The user of the ICS Impulse device should ensure that 
it is used in such an environment. 

Immunity test IEC 60601 test level Compliance level Electromagnetic environment - guidance 

Electrostatic discharge 
(ESD) IEC 61000-4-2 

+/- 8 kV contact 

+/- 2 kV, +/- 4 kV, 

+/- 8 kV, +/- 15 kV air 

+/- 8 kV contact 

+/- 2 kV, +/- 4 kV, 

+/- 8 kV, +/- 15 kV air 

Floors should be wood, concrete or ceramic tile. If 
floors are covered with synthetic material, the 
relative humidity must be at least 30%.  

Note: The ICS Impulse device must be operated or 

stored within the specified operating or storage 
range in order to comply with ESD indirect (air) 
discharge levels. See Technical Specifications, 
Operating Environment, for the specified relative 
humidity and temperature. 

Electrical fast 
transient/burst  
IEC 61000-4-4 

+/- 2 kV for power supply lines 

+/- 1 kV for input/output lines 

No relevant ports Mains power quality should be that of a typical 
commercial or hospital environment. 

Surge IEC 61000-4-5 +/- 1 kV line(s) to line(s) 

+/- 2 kV line(s) to earth 

+/- 2 kV DC input line(s) to 

earth 

+/- 1 kV DC input line(s) to 
line(s) 

+/- 2 kV I/O line(s) to earth 

No relevant ports Mains power quality should be that of a typical 
commercial or hospital environment. 
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Voltage dips, short 
interruptions and voltage 
variations on power 
supply input lines  
IEC 61000-4-11 

0 % UT; 0.5 cycle 

At 0°, 45°, 90°, 135°, 180°, 
225°, 270° and 315° 

0 % UT; 1 cycle and 

70 % UT; 25/30 cycles Single 

phase: at 0° 

No relevant ports Mains power quality should be that of a typical 
commercial or hospital environment. If the user of 
the ICS Impulse device requires continued operation 
during power mains interruptions, it is 
recommended that the ICS Impulse device be 
powered from an uninterruptible power supply or a 
battery. 

Voltage interruptions on 
power supply input lines 
IEC 61000-4-11 

0 % UT; 250/300 cycles No relevant ports 

Power frequency 

(50/60 Hz) magnetic field 
IEC 61000-4-8 

30 A/m No relevant ports that could 
be affected 

Power frequency magnetic fields should be at levels 
characteristic of a typical location in a typical 
commercial or hospital environment. 

If negative effects on measurements are observed, 
change location of the ICS Impulse device. 

UT is the AC mains voltage prior to application of the test level. 

 

Guidance and manufacturer's declaration - electromagnetic immunity - for equipment and systems within Professional Healthcare use 

environment 

The ICS Impulse device is intended for use in the electromagnetic environment specified below. The user of the ICS Impulse device should ensure that 

it is used in such an environment. 

Emissions test IEC 60601 test level Compliance level Electromagnetic environment - guidance 

Conducted RF  

IEC 61000-4-6 

3 V rms 

150 kHz to 80 MHz 
 

6 V rms  

ISM Bands 

3 V rms 

150 kHz to 80 MHz 
 

6 V rms  

ISM Bands 

 

Radiated RF  

IEC 61000-4-3 

3 V/m 

80 MHz to 2.7 GHz 

3 V/m 

80 MHz to 2.7 GHz 

Proximity fields from RF 

wire- less communications 

IEC 61000-4-3 

27 V/m 

385 MHz 

 

28 V/m 

450 MHz 

 

9 V/m 

710 MHz, 745 MHz, 780 MHz 

 

28 V/m 

810 MHz, 870 MHz, 930 MHz 

 

28 V/m 

1720 MHz, 1845 MHz, 1970 
MHz 

 

28 V/m 

2450 MHz 

 

9 V/m 

5240 MHz, 5500 MHz, 5785 
MHz 

27 V/m 

385 MHz 

 

28 V/m 

450 MHz 

 

9 V/m 

710 MHz, 745 MHz, 780 MHz 

 

28 V/m 

810 MHz, 870 MHz, 930 MHz 

 

28 V/m 

1720 MHz, 1845 MHz, 1970 
MHz 

 

28 V/m 

2450 MHz 

 

9 V/m 

5240 MHz, 5500 MHz, 5785 
MHz 

Separation distance between any electronic parts of 

the ICS Impulse device and any RF wireless 
communication equipment must be more than 30 
cm (11.8 inches). 

The EMISSIONS characteristics of this equipment 

make it suitable for use in industrial areas and 
hospitals (CISPR 11 class A). If it is used in a 
residential environment (for which CISPR 11 class B 
is normally required) this equipment might not offer 
adequate protection to radio-frequency 
communication services. The user might need to 
take mitigation measures, such as relocating or  
re-orienting the equipment. 
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11 Standards and safety 

11.1 Glossary of symbols 
 

Symbol 
Standard 
Reference 

Standard Title of Symbol 

Symbol Title 
as per 
Referenced 
Standard 

Explanation 

 

N/A N/A An indication of 
Medical Device 

This product is a medical 
device. 

 

XXXX 
 

 

Directive 
93/42/EEC 
 

 

MDR 
2017/745 

Medical Device Directive 

 

 

 

EU Medical Device 
Regulation  

CE marking  Signifies European technical 
conformity.  

(Notified body number 
appears under symbol.)  

 

21 CFR 
801.109(b)(1)  

Labeling-Prescription 
devices  

Prescription 
only  

Indicates that the product is 
authorized for sale by or on 
the order of a licensed 
healthcare practitioner.  

 

N/A N/A Quantity Number of parts in a 
package. 

 

Directive 
2012/19/EU 

Waste Electrical and 
Electronic Equipment (WEEE) 

Disposal at end 
of operating life 
instructions 

Indicates that electrical and 
electronic equipment waste 
should not be discarded 
together with unseparated 
waste but must be 
collected separately. 

 

ISO 15223-
1:2016 
Reference no. 
5.1.1 (ISO 
7000-3082) 

Medical devices — Symbols 
to be used with medical 
device labels, labelling and 
information to be supplied 

Manufacturer Indicates the medical 
device manufacturer. 

 

ISO 15223-
1:2016 
Reference no. 
5.1.3. (ISO 
7000-2497) 

Medical devices — Symbols 
to be used with medical 
device labels, labelling and 
information to be supplied – 
Part 1: General 
requirements. 

Date of 
manufacture 

Indicates the date when the 
medical device was 
manufactured. 

 

ISO 15223-1 
Reference no. 
5.1.5 

Medical devices — Symbols 
to be used with medical 
device labels, labelling and 
information to be supplied. 

Batch code or 
Lot code 

Indicates the 
manufacturer's batch code 
so that the batch or lot can 
be identified. 

 

ISO 15223-1 
Reference no. 
5.1.6 

Medical devices — Symbols 
to be used with medical 
device labels, labelling and 
information to be supplied. 

Catalogue 
number 

Indicates the 
manufacturer’s catalogue 
number so that the medical 
device can be identified. 
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Symbol 
Standard 
Reference 

Standard Title of Symbol 

Symbol Title 
as per 
Referenced 
Standard 

Explanation 

 

ISO 15223-
1:2016 
Reference no. 
5.1.7. (ISO 
7000-2498) 

Medical devices — Symbols 
to be used with medical 
device labels, labeling, and 
information to be supplied – 
Part 1: General 
requirements. 

Serial number Indicates the 
manufacturer's serial 
number so that a specific 
medical device can be 
identified. 

 

UL Listing  N/A N/A Nationally Recognized 
Testing Laboratories (NRTL) 
certifications 

 

IEC 60601-1, 
Reference no. 
Table D.1, 
Symbol 19 (ICE 
60417-5480) 

Medical electrical equipment 
— Part 1: General 
requirements for basic safety 
and essential performance. 

Type B applied 
part 

To identify a type B applied 
part complying with, IEC 
60601-1.  

Classification of protection 
against electrical shock. 

 

ISO 15223-
1:2016 
Reference no. 
5.4.3. (ISO 
7000-1641) 

Medical devices – Symbols to 
be used with medical device 
labels, labelling, and 
information to be supplied.  

Consult 
Instructions for 
Use  

Indicates the need for the 
user to consult the 
instructions for use.  

 

IEC 60601-1, 
Reference no. 
Table D.2, 
Safety sign 10 
(ISO  
7010-M002) 

Medical electrical equipment 
– Part 1: General 
requirements for basic safety 
and essential performance.  

Follow 
Instructions for 
Use  

Refer to instruction 
manual/Booklet. 

NOTE on ME EQUIPMENT  

“Follow Instructions for 
use”. 

 

ISO 15223-1, 
Clause 5.4.4 
ISO 60601-1 
Table D.1 
symbol 10 

Medical devices — Symbols 
to be used with medical 
device labels, labelling and 
information to be supplied. 

Medical electrical equipment 
— Part 1: General 
requirements for basic safety 
and essential performance. 

Caution Indicates the need for the 
user to consult the 
instructions for use for 
important cautionary 
information such as 
warnings and precautions 
that cannot, for a variety of 
reasons, be presented on 
the medical device itself. 

 

IEC 60601-1, 
Table D.2 
symbol 2 

Medical electrical equipment 
— Part 1: General 
requirements for basic safety 
and Essential performance. 

General 
warning sign 

Indicates the need for the 
user to consult the 
instructions for use for 
important cautionary 
information such as 
warnings and precautions 
that cannot, for a variety of 
reasons, be presented on 
the medical device itself. 

 

ISO 15223-
1:2016 
Reference no. 
5.2.8. (ISO 
7000-2606)  

Medical devices – Symbols to 
be used with medical device 
labels, labelling, and 
information to be supplied.  

Do not use if 
package 
is damaged  

Indicates that the medical 
device should not be used if 
the package has been 
damaged or opened. 
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Symbol 
Standard 
Reference 

Standard Title of Symbol 

Symbol Title 
as per 
Referenced 
Standard 

Explanation 

 

ISO 15223-1 
Reference no. 
5.3.7(ISO 
7000-0632) 

Medical devices — Symbols 
to be used with medical 
device labels, labelling and 
information to be supplied. 

Temperature 
limitations 

Indicates the (storage) 
temperature limits to which 
the medical device can be 
safely exposed. 

 

ISO 15223-
1:2016 
Reference no. 
5.3.8. (ISO 
7000-2620) 

Medical devices — Symbols 
to be used with medical 
device labels, labelling and 
information to be supplied. 

Humidity 
limitation 

Indicates the range of 
(storage) humidity to which 
the medical device can be 
safely exposed. 

 

ISO 15223-
1:2016 
Reference no. 
5.3.9 (ISO 
7000-2621)  

Medical devices — Symbols 
to be used with medical 
device labels, labelling and 
information to be supplied. 

Atmospheric 
pressure 
limitation 

To indicate the acceptable 
upper and lower limits of 
atmospheric pressure for 
transport and storage. 

ISO 15223 Atmospheric 
pressure limitation 

ISO 7000 Atmospheric 
Pressure limitation 

 

IEC 62471-2 Photobiological safety of 
lamps and lamp systems – 
Part 2: Guidance on 
manufacturing requirements 
relating to non-laser optical 
radiation safety. 

Warning: 
Optical 
Radiation, do 
not look directly 
into light 
source. 

Indicates not to look 
directly into the light 
source. 

 

ISO 15223-
1:2016 
Reference no. 
5.4.2. (ISO 
7000-1051)  

Medical devices – Symbols to 
be used with medical device 
labels, labelling, and 
information to be supplied  

Do not re-use  Indicates that the medical 
device is intended for one 
use, or for use on a single 
patient during a single 
procedure.  

NOTE: Synonyms for “Do 
not reuse” are “single use” 
and “use only once”. 

 

ISO 15223-
1:2016 
Reference no. 
5.3.1. (ISO 
7000-0621) 

Graphical symbols for use on 
equipment 

Fragile; handle 
with care 

Indicates that the contents 
of the transport package 
are fragile, and the package 
shall be handled with care. 
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11.2 General warnings, cautions and notes 

This manual contains information, which must be followed to ensure the safe performance of the devices and software 

covered by this manual. Local government rules and regulations, if applicable, should also be followed at all times. 

Natus ICS products are not designed to be used in conjunction with any devices not approved by Natus. Combination of 

unapproved products could void the safety of ICS Impulse. All parts of the Impulse system are suitable for use within the 

patient environment. 

When the ICS Impulse System is used in conjunction with ICS Aircal or other similar test devices, make sure that all 

information, cautions, and warnings in the manual for the test device are followed. 

For safety specifics concerning ICS Aircal or other similar test devices, see the specific manuals. 

Warnings 

 

Warning • The following conditions or practices might present possible risk of death or serious injury to the 

user or patient: 

• There are no user-serviceable parts inside the ICS Impulse goggles. For the sake of safety and to not void 
the warranty, service and repair of electro-medical equipment should be carried out only by the equipment 
manufacturer or by service personnel at authorized workshops. In case of any defects, make a detailed 
description of the defect(s) and contact your supplier.  

• Keep the unit away from liquids. Do not allow moisture inside the unit. Moisture inside the unit can 
damage the instrument and it may result in a risk of electrical shock to the user or patient. 

• Do not use the instrument in the presence of flammable agents (gases) or in an oxygen-rich environment. 

• A Class 2 Laser product is used for calibration. The laser beam projects from the front of the goggles onto a 
solid surface. 

 

 

Do not look directly at the lasers. Use of controls or 
adjustments, or performance of procedures other 
than those specified herein, may result in hazardous 
radiation exposure. 

• Do not touch nonmedical parts, such as the computer or printer and the patient at the same time. 

• Exposure to electromagnetic fields interfere with the process of recording correct measurements. ICS 
Impulse System cameras and gyroscopes are sensitive to electrical disturbances. Avoid static discharges 
and electromagnetic fields. 

• When connecting equipment to the USB connectors, the following must be considered: 

– IT equipment must be certified to relevant EN/IEC safety standards, e.g. EN/IEC 60950 or IEC 62368-1. 

– Use of connected equipment in a patient environment. Ensure that the medical electrical system 
complies with the requirements of EN 60601-1. 

The ICS Impulse System is a part of a medical electrical system. When assembling a medical electrical 
system, the person carrying out the assembly must consider that connecting other equipment that does 
not comply with the same safety requirements as the ICS Impulse System may lead to a reduction in the 
overall safety level of the system. The ICS Impulse System is designed to ensure compliance with 
requirements in EN 60601-1 when the computer, printer, etc. are placed out of reach of the patient, that is, 
not closer than approx. 1.5 meters or 5 ft. 

• No defibrillators or high-frequency surgical equipment should be applied to the patient when connected to 
the device at any time. 
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Cautions 

 

Notes 

 

Caution • The following conditions or practices might present a risk of injury to the user or patient or risk of 

damage to data or the device: 

• Install the device in an environment that minimizes the amount of static electricity. For example, use 
antistatic carpeting. 

• No parts may be eaten, burnt, or in any way used for purposes other than the applications defined in the 
Intended Use section of this manual. 

• The device can be disposed of as normal electronic waste, according to local regulations. 

• Immediately discontinue use of the equipment if skin irritation or discomfort occurs. 

• The ICS Impulse System must be installed and put into service according to the EMC information provided 
in this manual. Portable and mobile RF communications equipment can affect medical electrical 
equipment. The ICS Impulse System may be interfered with by other equipment with CISPR emission 
requirements. 

• A small cooling fan is inside the goggles housing. In the unlikely event that the vent of the cooling fan vent 
is blocked, the temperature of the goggles surface in contact with the patient may rise to 42.2°C.  

• Keep the fan blades free from any obstruction. 

• A head impulse test must not be performed on patients with a neck injury or on patients who have been 
told by their physicians to limit or avoid neck movement or activity. 

• Do not use a defective device. 

Note • The following conditions or practices requires the User to take special notice: 

• For safety reasons and due to effects on EMC, accessories connected to the equipment's outlet fittings 
must be identical to the type supplied with the system. 

• The use of accessories and cables other than those specified for this device may result in increased 
emissions or decreased immunity of the ICS Impulse System. For more information, see Accessories ► 74. 

• The ICS Impulse System should not be used adjacent to or stacked with other equipment. If adjacent or 
stacked use is necessary, the equipment or system must be observed to verify normal operation in the 
configuration in which it will be used. 

• Avoid simultaneous use of multiple USB devices. 

• Restoring backups can be done only under the direction of service personnel. Executing a restore will result 
in permanent loss of any data collected after the backup, and lost data cannot be recovered. 

• Touching the goggles or the goggles strap while moving the patient’s head can result in moving the 
camera, which produces artifacts in the collection data. 

• If you choose to delete the video for the selected test and click Yes at the prompt(s), the video data is 
permanently deleted. The video data cannot be retrieved. 

• If you choose to delete a selected test and click Yes at the prompt, the test data is permanently deleted. 
The test cannot be retrieved.  

• Installation of any third-party software (applications, programs, or utilities) other than those specified by 
Natus can compromise the safety or effectiveness of this system. 

• The proper location of the eye position indicator ensures that the head will be positioned accurately in the 
next step. Before proceeding, make sure the eye position indicator is straight in front of the head on the 
feedback graphic. 
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12 Manufacturer 
Natus Medical Denmark ApS 

Hoerskaetten 9 

2630 Taastrup Denmark 

Tel.: +45 45 75 55 55  

Fax: +45 45 75 55 59 

Email: otoinfo@natus.com 

Web: hearing-balance.natus.com 

 

Responsibility of the Manufacturer 

The manufacturer is to be considered responsible for effects on safety, reliability, and performance of the equipment 

only if: 

• All assembly operations, extensions, re-adjustments, modifications, or repairs are carried out by the equipment 
manufacturer or personnel authorized by the manufacturer. 

• The electrical installation to which the equipment is connected complies with the requirements specified in the 
Technical Specifications section of this manual. 

• The equipment is used in accordance with the instructions for use. 

The manufacturer reserves the right to disclaim all responsibility for the operating safety, reliability, and performance of 

equipment serviced or repaired by other parties. 

13 Disposal instructions 
Natus Medical Incorporated is committed to meeting the requirements of the European Union WEEE (Waste Electrical 

and Electronic Equipment) Directive 2012/19/EU. These regulations state that electrical and electronic waste must be 

separately collected for the proper treatment and recovery to ensure that WEEE is reused or recycled safely. In line 

with that commitment Natus Medical Incorporated may pass along the obligation for take back and recycling to the 

end user, unless other arrangements have been made. Please contact us for details on the collection and recovery 

systems available to you in your region at natus.com. 

Electrical and electronic equipment (EEE) contains materials, components and substances that may be hazardous and 

present a risk to human health and the environment when WEEE is not handled correctly. Therefore, end users also 

have a role to play in ensuring that WEEE is reused and recycled safely. Users of electrical and electronic equipment 

must not discard WEEE together with other wastes. Users must use the municipal collection schemes or the producer/ 

importers take-back obligation or licensed waste carriers to reduce adverse environmental impacts in connection with 

disposal of waste electrical and electronic equipment and to increase opportunities for reuse, recycling and recovery of 

waste electrical and electronic equipment. 

Equipment marked with the crossed-out wheeled bin is electrical and electronic equipment. The crossed-out wheeled 

bin symbol indicates that waste electrical and electronic equipment should not be discarded together with 

unseparated waste but must be collected separately. 

 

 

https://natus.com/
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