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1 Introduction

1.1 Intended use

The Hortmann Vestlab 100 is a nystagmograph that is intended to measure, record,
and display involuntary movement (nystagmus) of the eyeball.

1.2 Description

The Vestlab software is intended for performing vestibular examinations during the
examination of dizziness or imbalance in a vestibular laboratory or a research facility.
It records, analyses and stores data acquired from several devices such as video goggles
and balance platforms. It supports the user in documenting history and clinical find-
ings and in generating relevant reports.

The system can be configured for a variety of tests with Irrigators and the ICS Bal-
ance Platform.

This User Manual describes the use of the Vestlab software in combination with the
above-mentioned devices. It is intended to be read by medical personnel. These read-
ers are assumed to have prior knowledge of the medical and scientific facts underlying
the procedures. For this reason, the examination methods are mentioned only to the
degree that is necessary for a correct, safe use of the system.

1.3 System components

1.3.1 Software part

The Hortmann Vestlab 100 software is shipped with the Vestlab software CD. A
license key is provided with the system and must be entered to unlock the acquired
modules.

Otometrics 5



Introduction

Device setup and software installation

1.3.2 Hardware part

The following components are supported:

¢ 2-channel Hortmann Vestlab 100 hardware
* VG40 Video Goggles

* Balance Platform (optional)

e Irrigator (optional)

¢ Isolation transformer

1.3.3 Minimum computer requirements

Operating System Windows XP Professional - Service Pack 3, Windows 7,
32-bit only

CPU Intel Pentium Dual Core or AMD Athlon 64x2
2200MHz

Memory 1 GB

Disk Space 10 GB

Connectors 1x USB 2.0 port (only for Hortmann Vestlab 100)

1x USB 2.0 port (only for ICS Balance Platform)
Dual Head adaptor (optional for balance platform tests)

Recommended: 1x USB for printer, 1x Ethernet for

LAN
CD Drive CD R/W
Monitor 1280x1024, 19”, TFT LCD
Components Mouse, keyboard
1.4 Device setup and software installation

1.4.1 Equipment setup

The Hortmann Vestlab 100 and accessories should only be used in combination with
a battery charged laptop computer or a PC designed especially for use in medical
environments that features an isolation transformer.

Depending on the configuration, devices should be connected as follows.

6 Otometrics
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s

Printer

(e}

Video
Goggles

Device setup and software installation

Laptop
Computer

leooe @ Qolls = Qo

3\ 38
0 =0 Ny O o /
Vestlab 100\ 1
/2

DC power
supply E

oo

Footswitch
5

/ Medical
grade

AC outlet

Isolation Transformer

Vestlab 100 Hardware Connections

Video goggle cable to video goggle

Footswitch to Hortmann Vestlab 100 hardware

USB cable to Hortmann Vestlab 100 hardware

[*- N S SR B (S}

Hortmann Vestlab 100 hardware power cord to DC power supply (AC/DC

converter) to isolation transformer

Isolation transformer cable to medical grade outlet

Printer cable to printer port on laptop

Printer power cable to isolation transformer

co | N | &\ | W

Laptop power cable to isolation transformer
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Device setup and software installation

E=V N - =4
© <0 0. .’v | r - o
G PR ep O Yl
Voooh s ‘5 6 b s
Vestlab 100 Back Panel Connections
1 Video goggles
2 | Footswitch or Irrigator cable
3 USB
4 | PC (laptop)
5 USB
6 Light bar (not available)
7 | Power input fuse
8 DC power input

Otometrics
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Device setup and software installation

1.4.2 Software installation

Caution - When you install a software upgrade, the current software must be uninstalled
before the new version is installed. See Uninstalling software B> 12. The data is stored in
a separate location and will remain intact.

1. Log on as administrator before installing the software.

2. Insert the Vestlab Software CD. The installation program will start up automati-
cally.
If it does not, select Start > Run and type the drive name for your CD-ROM
drive, as in d:\setup.exe, where d: denotes your CD-ROM drive, and setup.exe
is the command for starting the Setup Wizard.

3. Click Start.

Vestlah 7.0 Installation

Extract to : |C:'\Setup\'\f'estlab:-::-d'\ J
Files : Clase
L.k About,...

Existing files ;@ Confirm ovensrite £ Don't overwnite € Ovenwrite

Created with Powerdrchiver 2000 - kttp: /s, powerarchiver. com

4. Click OK.

all files hawe been extracted.

.................................

Otometrics 9
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Device setup and software installation

5. Complete the installation following the Setup Wizard.

Note - The default installation folder is C:\Program Files\Vestlabxx
It is recommended that the installation software be installed in this default folder in case
technical support is needed. (The digits that you see in the folder name in place of the “xx”

shown here identify the software version. The digits are automatically inserted as part of
the folder name.)

i Vestlab E||E|E‘

Welcome to the Vestlab xx Setup Wizaﬁ | ‘

The installer will guide pou through the steps required to install Yestlab xx on your computer.

Click "Mext" to continue.

WwisRMNING: Thiz computer program is protected by copyright law and intemational treaties,
Unauthorized duplication or distibution of this program, or any portion of it, may result in severe
civil or criminal penalties, and will be prosecuted to the maximum extent possible under the |aw.

LCancel

i'-§* Vestlab E”EMX‘

Select Installation Folder \ | ‘

The installer will install Yestlab «  in the following folder.

Toinztall in this folder, click "Mext". To install to a different new or existing folder, enter one
below or click “Browse".

Eolder: C:\Program FilesyWestlabh Browse...

“ou cah inztall the software on the following drives:

Wolume Digk

=1 "

2 4y

< >
Cancel ] [ Brevious ] ‘ Next |

10 Otometrics



Introduction

Device setup and software installation

& Vestlab Eb__(I

Confirm Installation \ s ‘

The installer is ready ta install Vestlab =% on your computer.

Click "Mext'" to star the installation.

LCancel ] [ Previous ] i Mext

i Yestlab

Installing Vestlab xx \

Vestlabxy is being installed.

Previous Heut

i Vestlab

Installation Complete \ -

WVestlab x5 has been sucessfully installed.

Click “Clase’" to exit

LCancel Brevious

6. After clicking Close, double-click the Vestlab icon on the desktop to start the

Vestlab software. When prompted click Yes to invoke the licensing dialog.

Otometrics
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Introduction

Device setup and software installation

7. Enter your license information and click OK.

SemalNo.:” | aK
User name| | [ cancel
Check No.:l |

8. Start a measurement.

Note - [fusing the Hortmann Calibration Bar the distance from the patient to the stim-
ulus must be entered into the system. See Stimulus devices P> 28.

10 change the language displayed in Vestlab, see Program settings #> 23.

143 Uninstalling software

1. Close the Vestlab software.
2. Right-click on the Vestlab Indexer icon and choose End.

) TLECY T2) R

3. Click on the Start button and click on Control Panel.
4. Double-click on Add or Remove Programs.
5. Scroll through the list to find the current version of Vestlab.
6. Click on the program name and click the Remove button.
7. Click Yes to uninstall software.
B Add or Remove Programs
L -_—
\Eﬁj Currently installed programs: [ show updates Sortby: |Name v
Change or L — ———
R | =
Pr:;rua‘ﬁs .ﬁl NOAHAE Size 1.42MB
| Bl Octavus BERA Size  16.18MB
4 | Ponernvn 5.5 Size  L3IMB
Add New |5/ Qualxserve Service Agreement
Programs |
| @ QuickTime Size  2.63MB
ﬁl RealPlayer Basic
Add/Remove H:J Sonic DEA
Windows | (%) Sonic Recordhow Audio
Components =
| (%) Sonic RecordNow Copy
@, w-_;l Sonic RecordMow Data
SitErogram 'ﬁl Sonic Update Manager
Y=y I (=] Vestiab 6.0 Sze  24.6MB
Defaults _
Click here for support information. Used frequently
Last Used On  01-Sep-09
To change this program or remove it from your computer, dick Change or Remove.
ﬁl Viewpoint Media Player Size 7.30MB
_fl WebCyberCoach 3.2 Dell
| g8 windows Installer 3.1 (KE893803) 3
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Introduction

About this manual

144 Configure network for single work folder

1. Choose one of the PCs for storing all patient files.

2. On the remaining PCs, set the work folder (Program > Settings > File adminis-
tration) to the Vestlab files folder of the PC chosen in step 1 (typically located in
the Shared Documents folder).

Note - Ensure that these PCs have Read and Write access to the new work folder (the
Vestlab files folder on the PC chosen for file storage).

1.5 About this manual
This is your guide to using the Hortmann Vestlab 100 System.

We strongly recommend that you read through the screen descriptions in this manual
before you use the Hortmann Vestlab 100 System for the first time.

1.5.1 Safety

This manual contains information and warnings which must be followed to ensure
the safe performance of the Hortmann Vestlab 100 System.

Local government rules and regulations, if applicable, should also be followed at all
times.

1.6 Typographical conventions
The use of WARNING, CAUTION and NOTE
For safety reasons and appropriate use of the Vestlab Software, the manual contains
WARNINGS, CAUTIONS and NOTES, which you should read carefully. The use of
these headings is denoted as follows:
Warning - Indicates that there is a risk of danger to persons and dara.
Caution - Indicates that there is a risk of damage to data.
Note - Indicates that you should take special notice.

1.6.1 Navigating this manual

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

¢ C(Click the Open icon on the toolbar or select File > Open...

Otometrics 13
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Typographical conventions
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2 Vestlab software

21 System startup

% 1. Switch on the computer.

A 2. Initialize the software by double-clicking on the Vestlab icon.

OTOMELTICS

e

|

1t

ettings  Help

2 .

\ 4{3
®
83— estia
Mew Test ] Review |
7 History
Clinics
Calibration

B> Gaze by Martin P. Enke, M.D.

#=+ Pasition Version 6.0

o Positianing Licensed to: Wendy Crumley
Calorics

&8 Posturography License number: Beta-Test

Balance training
;—:’g Balance screening
¢k Limits of Stability

otometrics

1. Menu bar
2. Icon bar
3. Available tests (depending on the configuration of your system)
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Vestlab software

Main window

4 B Vestlab [C:\Documents and Settings\All Users\Docu...\Wendy Test.vIr] - [1. GAZE [15-Apr-09]]
. <5 Fle Measurement Report Settings Window Help

DeaddEEE E ) B st A0

P b e
5 Birth Date: 03-Jun-71

8 Summary
Ly *»
Motes:
7 \
6 /Newwst | Review|
? Histary S el I
C'"’!ICS ‘ = 15:8pr-03
Calibration s
G = . Gaze
E F’oasz;on o Gaze [13:49)
¥4 Pasitianing +-B 2 Gaze
Calorics

i Posturography
“.‘,‘ B alance training
4l Balance screering
Gde Limits of Stabily

Wendy Test - 1. Gaze - Wednesday, April©

7

? sl

Yalues fissessment
SPva['’s] |Diection | Frg[/30s] Findings:
Middle: 15 125.4 14.2)
Right 0.0 0.0 0.0
Left 0.0 0.0 0.0
Up 0.0 0.0 0.0
Down 0.0 0.0 0.0
DOperator:

4. Icon identifying selected test

© N W

Test window

2.2.1 Icons and menus

Patient details for current patient
New test tab (shows list of available tests)

Review tab (shows list of previous tests carried out on current patient)

Icons and menus

New... (Ctrl + N)

L

Enter new patient data.

Open... (Ctrl + O)

Open existing patient data.

Close

Close patient data.

Save (Ctrl + S)

Save patient data under current patient name.

Save As...

00O E

Save patient data under current patient name.

16
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Vestlab software

Main window

Icons and menus

Program Settings

Open program settings window.

Print This Test

Print report.

New report Allows user to choose what to print, provides a
print preview, and generates the Report. (Only
available if multi-test report option was purchased
with the system.)

Automatic Run sequential tests in automatic mode (i.e.,

calorics)
Only available in tests with measurements.

Show diagrams

If a spontaneous nystagmus appeared, subtract its
value before displaying data in diagrams.
Available for Calorics, RIDT and Trapezoidal tests
only.

Show video

Show the video of the eye movements continu-
ously.

Available with video goggles only.

Goggles

Video goggles are used as measurement device.
Only available in tests with measurements.

Balance Platform

The ICS Balance Platform is selected as an input
device.
Only available for Balance Platform tests.

Exit ﬂ Exit the software program.

Info o Info - Click to view Vestlab Software license infor-
mation here.

2.2.2 Test icons

Test icons

History @ Create a patient History.

Clinics @ Perform a Clinics information and test (ear sketch,
Romberg, Unterberger, StarGait).

Otometrics 17




Vestlab software

Main window

2.2.3

Menu bar

Test icons
Calibration il Perform a Calibration.
Gaze {E} Perform a Gaze test.
Position iti
— Perform a Position test.
Positioning P Perform a Positioning test.
Calorics @ Perform a Calorics test.
Posturography .+. Perform a Custom Diagnostic Balance Assessment
LR (Posturography) test
Balance Training {0 | Perform a Balance Training test
+

Balance Screening

R

Perform a Balance Screening test

Limits of Stability

2

Perform a Limits of Stability test

File

New Enter new patient data

Open Open existing patient data

Close Close patient data

Save Save patient data under the current patient name
Save as Save patient data under user-defined name
Email it Email patient records to another party

Print Print report

Patient data

Display patient information window

List of most recently

opened files...

Select file from the list to reopen.

18
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Vestlab software

Main window

File

Exit

Close the Vestlab software

Measurement

Display the test options for the test displayed on the screen. This menu option is
not available when test data is not displayed and is never available for History.

See each test for a description of this menu option.

Report

Template editor

Display the Template editor dialog box to create a new
template. (See Printing a report P> 77.)

New

Display the Report Editor dialog box to create a new
report

Edit

Display the Report Editor dialog box to edit the cur-
rent report

Print

Print the displayed report

Settings

Program

Access the program settings. (See Program
settings P> 23.)

Tests

Access the test settings for each test (see each test for
explanation of the settings)

Nystagmus analysis

Access the nystagmus analysis settings (See Nystagmus
analysis settings P> 29)

Otometrics
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Vestlab software

Main window

Window
Open all Opens all test windows.
Cascade Aligns windows to be overlayed one on top of the

other.

Tile Horizontally

Display all windows one on top of each other horizon-
tally.

Tile Vertically Display all windows side-by-side each other vertically.
Close All Close all windows.

List List of all open windows.

Help

Hortmann Vestlab 100

Display the electronic version of the manual.

ICS Balance Platform

Display the electronic version of the manual.

Info

Display the software version.

Licensing

Display the license code for this software.

20
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3

3.1

3.2

General test information

Patient consideration

Patient instructions prior to appointment

The patient should not ingest caffeine or alcohol for 48 hours prior to testing.
The patient should wear comfortable, loose, appropriate clothing.

Consult the referring physician to check whether the patient can abstain from
any medications used to control postural sway (platform tests) or medications
with a vestibular suppressant, depressant, or sedative effect (all tests).

The patient should continue any medications that are considered to be life-sus-

taining such as insulin, heart, seizure, blood pressure, anti-depressant prescrip-
tions.

Patient instructions during the test

Assure the patient that the test is painless and non-invasive.

Instruct the patient in how to act during the test and make sure the patient
understands.

Re-instruct the patient if necessary.

Entering new patient data
1.

Click New icon, or select File > New.

2. Enter the patient data. Fields with bold captions are required.
3. Click OK.

Otometrics
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General test information

Entering new patient data

i

HEEH

0w =l

40

Now Teat | fiaviews |
B7 Hetorr

[ Cleics

T Calbestion,

Hb Cacs

b Fanen

o Pty

B Caics

|:|) Postisagrachy
(£ et
[ Hsance reserey

[
Pabserd Home: | L]
it Date: ge b
Gender: () male 3 femaie I
Height fem|
‘winight kgl
&dderr
Hignz
v
otometrics

Patient data

Patient ID

Enter medical record or ID number unique for this patient.
If Patient ID is selected under Settings>Program>File
Administration, a minimum of four digits for the Patient ID
is required.

Patient Name

Enter patient’s last name, first name (required).

Birth date

Enter patient's date of birth (xx/xx/xxxx); the software calcu-
lates the patient's age (required).

Note - Birth date format dd/mm/yyyy or mm/ddlyyyy is deter-

mined by the main computer setting.

Gender

Select patient’s gender (male or female).

Height

Enter patient’s height in feet and inches or centimeters (for-
mat determined in program settings selection).

Weight

Enter patient’s weight in pounds or kilograms (format deter-
mined by program settings selection).

Address

Enter patient’s address.

Notes

Enter any notes important to the patient’s care.

22
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General test information

Accessing existing patient data

3.3 Accessing existing patient data

3.3.1 Open patient folder

1. Click the Open icon or select File > Open.
2. Highlight the desired patient to be selected.

3. Click OK.
= Open ocuments and SettingsUAll Users\DocumentsiWestlabi]
i
Patient Name Birth D ate Patient 1D Exam. date Addriess File name Summary Hates )
Ross Bauer 14341943 1/ /20081:16:23 Foss Bauer.vi
Sue Gosel B/25/1956 1/31/200812:22:26 Sue Gosell.wi
test I6N9A T 21509 PH best vl
test 2 IBA5H 200124150 test 2l
test 3 5641980 AN 124213 Testluh
Test Alpha B/311971 030109 B/M4720103:03 44 14 Straussburg Teat Alpha vl
Test Dema kR 21808 5172008 25541 PM Test Demavlr Findings are within n...
TestLOS 361390 30830830 320/200812:43:46 Test LOS.vlr
teat wendy kR 415/200910:33:37 Helenvlr
test wendy 361971 4415/200910:33:37 test wendy. vl
Test, LOG TH2N567 (nozng 1/2/2008 5:24:35 PH Test, LOG.vk
Tedt, Test kLR 123123 WR20093.20106 Tet, Testvl
Test2 Patient 1271967 24234 916200921243 Test2 Patient. vl
Wanen Schalle 7291955 1431200812140 Waren Schalle. vl
Wendy Test B/3M5H F2/2010 5:43.00 AM Wendp Test vl
v
< »
Searchname:  |Wendp Test File name: Wendy Testlr
Tests Exam. date (Operator Finding *
1. Balance scieen.. 3/2/2009 Dr'wili
il. E]
1. Caltbration - Ho... 7/30/2009
1. Calorics: 9722009 Drwili
1. Clinics 3/2/2003 Dr'wili
21 Viestlah fileg, 0.03t, list created by Vestlab Indexer

3.4 Program settings

3.4.1 General

The settings can be accessed from the menu bar: Settings > Program > General.

Otometrics 23



General test information

Program settings

%, Program settings

Language/Sprache
() English

O Deutsch

) Frangais

Lapaut
[ Large buttans
Explorer zort order:

Start switch

Beep

General I File administration ] Input devices | Stimulus devices ] Printout ]

Linits Operatars

() Meters ¢ Kilograms

(O Feet & Inches / Pounds

(%) Sort by date
() Sort by test

Ok, I [ Cancel

General Settings

Language Select English, German or French.

Units Select Meters and Kilograms or Feet, Inches and Pounds.

Operators Click on the New icon on the right to add operator names or
click on the Delete icon to remove an operator’s name.

Layout Select layout options.

Start switch

Choose whether the system should emit a short auditory sig-
nal at the beginning of each test.
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3.4.2

File administration

Program settings

The settings can be accessed from the menu bar: Settings > Program > File admin-

istration.

%, Program settings

General | Fi

“work, folder

Backup
[ Backup falder:

File name

(%) Patient Name
) Patient 1D
[ Save automatically

| Input devices} Stimulusz devices] Printout]

C:ADocuments and Settingshall User.. \Westlabh E]

EDP connection
[ EDF falder:

[ 0K I [ Cancel

Administration

Work folder Define the folder where the patient data is to be stored.

Backup Define the folder where the patient data is to be stored dur-
ing backup and when backup should occur.

File name Choose how to display the patient data list and if the patient

data is saved automatically. If PatientID is selected, a mini-

mum of four digits for the Patient ID is required.

EDP connection

Configure the software to access the GDT interface.

Otometrics
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Program settings

3.4.3

Input devices

The settings can be accessed from the menu bar: Settings > Program > Input

devices > Eyetracker.

w| Program settings @

General | File administration | Input devices | Stimulus devices | Prinkout
Evetracker | Balance Platform

Seleted device: Westlab 100 video goggles w
[ Ahways o top

Settings

Initialize at program start

Threshold
bl .
Auto adjust l FRiight eye ]
l Left eye ]
b
Brightness E
Contrast _ .
[ 0K ] [ Cancel ]

The Device section contains the device settings. The drop-down list contains all the
devices available, depending on your configuration. Besides the available physical
devices (video goggles), the following virtual devices can be selected as well:

Mouse

of the mouse as movements of the eyes.

If you select the mouse as virtual device, the software will record the movements

Note - This feature is for demonstration and training purposes only.

Simulation

If you select this as a device, the movement of the eyes will be simulated.

Note - This feature is for demonstration and training purposes only.

None

ance Platform.

If you select this item, the software will disable all tests using video goggle. You can
still use the software to view previously collected data and to test with the ICS Bal-
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3.4.3.1

3.4.3.2

Program settings

Always on top

Check this checkbox to display a live video from the goggles always superimposed
on all other windows.

Initialize at program start

Starts initialization of the hardware when software is launched.

Video Image Controls

For the Hortmann Vestlab 100 VNG to work properly, the mirrors and video camera
lenses in the goggles must be properly aligned with the patient’s eyes, and the images
must be focused. In the Auto Adjustments box, the patient’s eyes are properly aligned
in VNG when the pupil is in the square region of interest and focused as the patient
looks straight ahead.

This dialog box provides the operator with the ability to independently adjust and
fine-tune the displayed image and settings for the selected eye.

VNG provides two types of video adjustment controls:

* Manual controls located on the video goggles allow the operator to make sure
the eye image displays, centers the pupil in the region of interest, and focuses the
eye image.

* Software controls located on the Video Adjustments dialog box allow the opera-
tor to fine tune the video image for the eye.

Video Adjustments Dialog Box

To display the Auto Adjustments dialog box, access a test under the New Test tab and
press Auto Adjust.

Video Adjustments

Auto Adjust Click to automatically adjust the system to
track the pupil by moving the threshold,

brightness, and contrast controls.

Right Eye Video image of the right eye.

Left Eye Video image of the left eye.

Otometrics
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General test information

Program settings

Video Adjustments

Threshold

Slide the control to fine tune the threshold set-
ting. Slowly move the threshold slider until
the on-screen color of only the pupil area of
the eye is blue.

Brightness

Slide each control to fine tune the on-screen
image brightness for the selected eye.

Contrast

Slide the controls to fine tune the on-screen
image contrast for the selected eye.

3.4.4 Stimulus devices

The settings can be accessed from the menu bar: Settings > Program > Stimulus
devices.

%, Program settings

General ] File administration ] Input devices

Seleted device: Calibration bar
Seltings
Bar-eye dist. [cm) 200 | =201°

Calibration device ] Tracking device | Optokinetic device | Fiotary chair |

Frintout }

h

[ OF. ][ Cancel ]

The Device section contains the device settings for the different stimulus devices.
The drop-down list contains all the devices available, depending on your configura-

tion.

Note - Tracking device, Optokinetic device, Rotary Chair are not available.
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Nystagmus analysis settings

None

If you select this item, the software will disable all tests using the specific stimulus
device. You can still use the software to view previously collected data.

Bar Eye Dist

The user must measure the distance from the patient to the calibration bar (cm)
so that Vestlab can determine the stimulus angle (the angle the eyes move from left
to right LED and vice versa). The distance should be entered into the system.

The measurement should result in between 20 and 30 degrees. The standard for
the calibration bar is 200 cm = 20 degrees.

3.4.5 Printout

See Printing a report P> 77.

3.5 Nystagmus analysis settings

3.5.1 Profile A, B, and C

The settings can be accessed from the menu bar: Settings > Nystagmus analysis >
Profile A, Bor C

Three user definable profiles are available for the automatic nystagmus analysis. Each
measurement that needs to be analyzed for nystagmus beats is linked to one of these
profiles. The profiles determine which eye movements count as valid nystagmus beat.

Regarding the default profiles, Profile A is optimal for caloric tests. Profile B is setup
to be less sensitive. In the settings of every test, the user can select the profile to be
used. This is valuable due to the different kinds of nystagmus beats provoked by dif-

ferent stimuli.
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Nystagmus analysis settings

= Nystagmus analysis settings

Profile & | Profile B | Profile C | Culmination

Analyziz parameters

[ 1gnore artefacts

Minimum amplitude [ |0.30 M aimum amplitude [} | 100
Minimum SPY [/ 0.50 b awimum SPY [*/s]: 100
Minimum duration [s | 0.20 M awimum duration [s} | 3.0

OF. ] [ Cancel

Analysis parameters

Minimum and Maximum
amplitude (°)

Define the minimum and maximum amplitude a
nystagmus beat should have to be counted as

valid.

Minimum and Maximum
SPV (°/s)

Define the minimum and maximum slow phase
velocity a nystagmus beat should have to be
counted as valid.

Minimum and Maximum
duration (s)

Define the minimum and maximum duration of
a nystagmus beat to count it as valid.

Ignore Artifacts

Eye movements that resemble nystagmus, but the
system determines are artifacts (indicated by high-
lighting in pink), will not be counted as valid
beats.

If changes are made after data collection, the data must be reanalyzed to reflect the

new settings.
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Nystagmus analysis settings

3.5.2  Culmination
The settings can be accessed from the menu bar: Settings > Nystagmus analysis >
Culmination
For caloric tests, the culmination period is automatically computed. You can choose
between two methods of computing velocity and three of computing frequency.
w. Nystagmus analysis settings g|
Profile & | Profile B | Prafile C  Culmination ]
Welocity Frequency calculation
+ Highest SPY average over [z]: 'T ' Culmination 155
™ Fastest nystagmus beats: l_ £ 30s after start for 305
" Average
LCancel
Velocity
Highest SPV average over (s) | Computes the average velocity of the slow phase
of the nystagmus measured in the given time
period and then detects the highest value.
Fastest nystagmus beats Detects the highest average slow phase velocity
for the given number of consecutive nystagmus
beats.
Frequency calculation
Culmination +/- 15s Counts the nystagmus beats in the 15 seconds
before and after the culmination point of the veloc-
ity computation. This is the recommended setting.
30s after start for 30s Starts counting the nystagmus beats 30 seconds
after the start of the measurement and counts the
beats for 30 seconds (as during an examination with
Frenzel lenses).
Average Counts all nystagmus beats during the measure-
ment and then computes the 30 second average.
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Measurement windows

3.6

Measurement windows

The Hortmann Vestlab 100 VNG system uses video goggles, instead of electrodes, to
obtain eye movement information. The patient’s eyes can also be monitored in real
time by selecting “Always on top” under Settings > Program > Input Devices.

VNG measurement window

When using the video goggles, the measurement window opens in stand-by mode
displaying, but not storing, the incoming data. This gives the tester the opportunity
to instruct the patient and to check whether optimal measurement conditions are
reached.

= 1. GAZE: - Gaze -
20- -0

Statug

iy i Standby
Horizontal ~ 0- -0
) Remaining tme

120s

‘
—— Threshold

Wertical 0- -0

L—— Brightness

i R i
Fiight o -0 - / slider
- ! ‘ » <ff———————— Contrast slider

Left 0~ -0

- -
- -0

For the Hortmann Vestlab VNG to work properly, the mirrors and video camera
lenses in the video goggles must be properly aligned with the patient’s eyes, and the
images must be focused. In the Auto Adjustments box, the patient’s eyes are properly
aligned in VNG when the pupil is in the square region of interest and focused as the
patient looks straight ahead.

The dialog box provides the operator with the ability to independently adjust and
fine-tune the displayed image and settings for the selected eye.

VNG provides two types of video adjustment controls:

* Manual controls located on the video goggles allow the operator to make sure
the eye image displays, centers the pupil in the region of interest, and focuses the
eye image.

* Software controls located on the Video Adjustments dialog box allow the opera-
tor to fine tune the video image for the eye.
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Measurement windows

1. When the video goggle is fitted on the patient, click Auto Adjust to locate the

pupil.

2. Click Start to start the measurement and recording of the data.

3. Click Record to record a video of the eyes.

Options and Controls

Right eye button
Left eye button

In monocular mode, click on Right eye or Left
eye to change the eye been measured. The live
video will change accordingly

Record button

Record button: Enabled when the measurement is
started. Click to start hard disk recording of the
video. Click again to stop recording.

Note - Only one video clip (the last that was per-
Jformed) will be stored.

Repeat button

Enabled as soon as the dialog is in measurement
mode. Click to return to standby mode.

Note - 70 save multiple tests, select each new test
from the New Test tab.

Fixation button

Click to switch on the fixation light in the video
goggle. Whether it is desirable to switch on this
light depends on the kind of measurement being-
performed.

End button

Enabled when measurement is started. Click to
end measurement before the maximum measure-
ment time has expired. Data will be stored.

Mark button

Enabled when the measurement is started. Click
to set a mark into the tracing and enter some text.

Cancel button

Click to stop the measurement without storing
the data.

3.6.2 Video Goggles
The VNG video goggles contain video camera lenses and mirrors. The video image
displays on the monitor. Adjustments are done through the control knobs located on
the video goggles and through the software. The operator views the adjustment proc-
ess by looking at each eye on the video image that displays in the Auto Adjust box.
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Measurement windows

3.6.2.1 Proper Positioning of the VG-40 Goggles on the Patient

Please follow these instructions to achieve quality data collection and reduce the risk
of damage to the goggles.

Consider having a supply of the following:

* Make-up remover - The crosshairs seek out the darkest area of the eye. Dark
make-up, such as eyeliner and mascara, may provide a secondary dark area that
will compete with the pupil and cause the crosshairs to jump between areas. This
will result in noisy data. Have patients remove their makeup.

*  White eyeliner pencil - See above. Have patients cover any permanent makeup,
like tattooed eyeliner, with white eyeliner pencil.

* Eyelash curler - Thick, long eyelashes can obscure pupil movements, leading to
noisy data and/or flat line responses. Curl eyelashes up.

To position the goggles:

1. Loosen the back and top head straps on the goggles.

2. Make sure the mirror is clean. If needed, clean with the VG-40 optical cleaning
cloth.

3. Open a test and select right or left eye to monitor the pupil placement onscreen.

4. Hold the goggle with one hand, taking the back head strap in the other hand.
Take care not to touch the mirror. Place the goggles on the bridge of the patient's
nose, ensuring the patient can still breathe.

5. Pull the back head strap over the back of the patient's head below the inion
(bump on lower part of the back of the skull).

6. Move the goggles on the patient's head to center and level the pupil. Verify that
the pupil is inside the box, as close to center as possible.

7. Tighten the back strap until the goggles are snugly attached to the head. The
goggles should not be painful, but you may see a red mark from the face cushion
after removal. A snug goggle placement is necessary to ensure that the goggles do
not slip during positional testing.

8. Straighten the top head strap and tighten it. Adjusting the top head strap can
also assist in positioning the pupil in the box. The top head strap will raise and
lower the goggles on the patient's face.

9. Fine-tuning can be performed by using the 3 knobs (H,EV) on the goggles. This
should only be used to fine tune after the goggles have been fitted properly.

Caution - Tightening the knobs to the maximum position may cause damage to the
adjustment pieces holding the mirror. If the pupils are out of the Auto Adjust box, physi-
cally move the goggles on the patient'’s head and then fine tune with the knobs if needed.
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3.6.2.2

Measurement windows

A. Horizontal knob adjusts the distance
between the patient's eyes. The hori-
zontal distance may need to be
adjusted if the patient has wide-set or
close-set eyes.

Horizontal

B. Focus knob adjusts the distance
between the cameras and the patient's
pupils. The focus may need to be
adjusted if the patient has deep-set or
protruding eyes. The focus can be used
to sharpen the image of the pupil.

C. Vertical knob adjusts the camera up
and down. The vertical distance is the
most common adjustment to fine-tune
the placement of the pupil in the box.

10.Manually adjust threshold (side slider), brightness (top slider), and contrast (bot-
tom slider), if needed, to improve the quality of the tracking. The pupil should
be the only area covered in blue.

Note - [fthere is a lot of light in the room, do the auto and manual adjust with the goggle
cover closed.

11.Ask the patient to move his/her eyes side to side, up and down. Make sure the
crosshairs follow the pupils with as little jitter as possible.

For more details on operation and safety aspects see the User manual for the VG-40
goggles on the CD provided.

Cleaning the Goggles

Proper care and maintenance of the video goggles involves disinfecting the goggle
parts that make contact with the patient's skin and cleaning the goggle components.
Cleaning and disinfecting should be done before placing the goggles on the patient.

Note - Follow all of the cleaning procedures in this section to avoid damaging the goggles.
Face cushion

Note - The face cushion of the VG-40 goggles can be replaced in the field. This should
be done every 6 months or anytime the face cushion shows significant wear. See the VG-
40 Goggle User Manual.

1. Clean and disinfect using a pre-moistened, non-alcohol based pad (i.e., Audio-
Wipe) or apply the solution to a soft cloth or pad before placing the goggles on
the next patient.

2. Use a pre-moistened non-alcohol based pad (e.g., Audiowipes) or apply the solu-

tion to a soft cloth.

Otometrics
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Editors

3.7

3.7.1

Editors

Calibration

3. Wipe the face cushion, and all areas of the goggles that come in contact with the
patient, gently with the pad or cloth until clean. This is done to remove dirt and
disinfect the goggles.

4. Dispose of the pad or cloth properly after each use.

Dichroic mirror surfaces

Clean both mirrors: Wipe the surface gently with the cloth provided with the goggles
using a rotary motion until the surface is clean. Improper cleaning may scratch the
mirror surfaces.

Video camera lenses

The camera lenses rarely require cleaning since they are protected within the goggle
housing. Never dry-wipe an optical surface as the coating can be easily scratched if
improperly cleaned. Avoid using excessive amounts of the solution; it can get
between the lens components.

Note - Lens cleaning solution is available at camera/photography stores.

1. Place a drop of lens cleaning solution on a cotton swab. (Use only a cotton swab
with an appropriate lens cleaning solution.)

2. Wipe the surface gently with the cotton swab using a rotary motion until the
surface is clean.

Goggle housing

The housing is made of molded PVC material which can be cleaned using a damp
cloth moistened with a mild detergent and water solution. Never spray or immerse
the goggle components with the cleaning solutions. This could contaminate the elec-
tronics and/or optics.

1. Moisten a cloth with a mild detergent and water solution until damp.
2. Wipe the soiled surfaces gently with the damp cloth until clean.

3. Wipe the goggles with a clean damp cloth moistened with plain water.
4. Dry the goggles using a dry cloth.

Editor

When a calibration is performed, Vestlab automatically analyzes the measurement
data to build the calibration database. To influence the analysis, you can use the Cal-
ibration Editor to edit the calibration.

Select the Calibration Editor from the Measurement menu, or double-click in one of
the diagrams or right-click on the calibration window.
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Editors

%, 1. Calibration - Hortmann 100 Video goggles-

Lyt

-

Fleset Faktor:
(&) Horizantal O Wertical aklor: | 147.0

The calibration factor is calculated by the difference of the red and blue line and
determines the degree to which the eye moves based on the angle.

1. To change the position of the lines click and drag them or move the sliders at the
left or right edge of the diagram.

2. Select the channel you want to edit by clicking the corresponding radio button.

b

Click Reset to perform an automatic analysis.
4. Click OK to confirm the changes.

3.7.2 Nystagmus Editor

Applies to all tests except calibration and platform tests.

Examination

Repeat Repeat the data collection for that test. The
current test will be overridden.

New Analysis Reanalyze the data.

Settings Activate the Nystagmus Analysis Settings dia-
log.

Close Close the nystagmus analysis editor window.

Edit

Next Move mark to the next nystagmus beat
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Editors

Edit

Previous Move mark to the previous nystagmus beat
Beginning Move to the beginning of the tracing

End Move to the end of the tracing

Page Left Move to the beginning of the tracing

Page Right Move to the end of the tracing

Channel Up Move up one tracing, making it active
Channel Down Move down one tracing, making it active
Delete Delete the selected nystagmus beat
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Editors

View

Zoom in (+)

Zoom in on the tracing

Zoom out (-)

Zoom out from the tracing

Overlay channels

Play Video Start video
Delete Video Delete video
Ilcons
Icons
Analysis Ig Activate the Nystagmus Analysis Settings
dialog
Reanalyze 5 Re-analyze the measurement
Play Video En Start video
Delete Video B Delete video
Zoom in &l Zoom in
Zoom out El Zoom out
Spread channels =f | Spread the channels
—
=

Opverlay the channels

Previous beat

Select the previous nystagmus beat

Delete

Delete the currently selected nystagmus beat

Next beat

Select the next nystagmus beat

Otometrics
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Editors

Video playback

The duration of the video in seconds is reported in the lower right corner of the

screen.

Pause
Stop

Cloze

O
o
i3
2

Stretch
Duration of video

A

= Dur [st4.13

Video settings

Start Start the video

Pause Pause the video.

Stop Stop the video.

Close Close the window.

Replay Set to replay video continuously.

Stretch Set to stretch the video to the maximum size.
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Editors

3.7.21 Using the Nystagmus editor

The following is an example of a caloric test.

%, Nystagmus editor 2. CALORICS: - Cold left, 27° Air - [9/2/2009 2:33:44 PM]
Examination Edit View

B = BT 4K

Trace

55 B0

R10

L10
G
L20
)
< >
- Amp, Dur.: SPV. m Time: [37.18 Dec.[1.47 ]
5-,, SPY [7/s] T Total amplitude: —
0. v 2 - & Or £ /
o AN * | il
180 0 150
|

Examination Edit  View

R10Trace

g2 B8 (X

L10 ’ . . ;
M - L I
L20
G
L30 '
< >
Amp: Du: SPV: Time: Dee. (15 |
5o SPY [24]
05 . . [ . . .
.5..E| ‘

20

[ Fepeat ” 0F. H Cancel ]

The nystagmus editor window can be configured in size by moving the splitter bar

between the two parts of the window. The nystagmus editor window can be enlarged
for larger screens.
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The top part shows the trace of the measurement (blue bar = culmination phase, grey
bar = fixation period), while the bottom part shows a graphic display of SPV or
amplitude depending on the measurement performed. To modify the culmination
phase, click on it (changes to green), then drag it to the new location.

Top part
1. Move the slider to show more of the trace.

If nystagmus beats are detected they are marked with a red or blue dash (begin-
ning of the nystagmus) and a line (SPV of the nystagmus) depending on the
direction (red: nystagmus is right beating; blue: is left beating).

Click on SPV of nystagmus beat to select. It will be marked green.

2. To delete nystagmus beats, right-click on the selected beat and select Edit >

Delete, or use delete mark icon x.

Amplitude The amplitude of the marked nystagmus beat in degrees.

Duration The duration of the marked nystagmus beat in seconds.

SPV Slow phase velocity of the marked nystagmus beat in
degrees per second.

Time Cursor position in seconds.

Declination The declination of the activated channel at the given
time index.

Declination is the current position of the eye in degrees
from the middle (0), the value is positive when the eye
moves right and negative when the eye moves left.

H: Horizontal channel
V: Vertical channel

F: Fixation channel
M: Mark channel

To select channels click on the small buttons to the right. To hide or re-display chan-
nels, right-click on the buttons.

By left-clicking and dragging these buttons upwards or downwards you can move the
level of the traces.

To exclude the beginning and the end of the trace from the calculation of parameters,
drag the small sliders at the top of the trace.
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Editors

Bottom part
The bottom part changes depending on the measurement.

Caloric irrigations shows SPV with dots for every nystagmus beat and amplitude dia-
gram showing the total amplitude as dots.

Gaze, position, positioning, and further tests show SPV with dots for every nystag-
mus beat.

Select a single nystagmus beat by left-clicking in the SPV diagram. The trace above
will move to that specific beat which will be highlighted.

Right-clicking on a nystagmus beat will delete the beat to clean the trace.

The blue line represents the baseline (average of SPV between the right and left nys-
tagmus beats).
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3.8 Keyboard commands

Keys

Function

Arrow right

Move the trace one sample to the right

Arrow left

Move the trace one sample to the left

Arrow up

Move the level of the channel upwards

Arrow down

Move the level of the channel downwards

Page down

Move the trace one page to the right

Page up

Move the trace one page to the left

Home

Move to the start of the trace

End

Move to the end of the trace

Shift + Arrow right

Move the trace one second to the right

Shift + Arrow left

Move the trace one second to the left

Shift + Arrow up

Move the level of the channel upwards

Shift + Arrow down

Move the level of the channel downwards

Shift + Home

Spread the channels

Shift + End

Overlay the channels

Ctrl + Arrow right

Move the nystagmus beat mark to the next beat

Ctrl + Arrow left

Move the nystagmus beat mark to the previous beat

Ctrl + Arrow up

Select the second highest channel

Ctrl + Arrow down

Select the second lowest channel

Ctrl + Home

Select the first nystagmus beat

Ctrl + End

Select the last nystagmus beat

Ctrl + Ins

Hide the channel

Ctrl + Del

Delete the marked nystagmus beat
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4 Test Battery

4.1 History

The History window displays answers to questions defined by the tester.

Questions

Kind of dizziness
Diuration of dizziness
igion

“what other general complaints are associated with the |

dizzingss?

no general complaints

rapid heartbeat] racing heartbeat [ sharp pain in chest
trouble swallowing or speaking

Facial paralysis

paresthesis

E ar symptamsz

Triggers other neurclogical complaints
drop attacks
headaches

Pre-existing conditions neckaches

nausea, vomiting

bedridden because of dizziness
Medications breathing difficulties

loss of consciousness

emotional tension, restlessness

Azsessment
Findings:
Dperator. |pp -

Left-click in the empty box to display the question. Right-click in the empty box to
display optional answers to the questions.

Assessment
Eindings:

unalas
Add ko list
Delete from list

Operater: [pp K
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History

Assessment
Findings In this field you can add clinical findings.

* Enter clinical findings.

* To save the text for future use, highlight the
text and right click.

¢ Select Add to list to save for future use.

¢ Select Delete from list to remove the text from
the list.

*  Once text has been saved, right-click to access
the text and then click on the text to insert into
the Findings box.

Operator Select the name of the tester from the drop-down
list or type in manually.

411 History test settings

These questions can be configured from the menu bar: Settings >Tests > History.

Histary l Clinicz ] Calibration 1 Gaze ] Position/Fogitioning 1 Calorics ] Optokinetics ] Tracking 1 Ruotational ] Further testsLIL
Categony: Question:

Kind of dizzinesz How does the patient subjectively perceive the dizziness?

Diwration of dizziness How long does the dizziness persist?

Wizion How iz patient'z vision affected by the dizziness?

Other complaints “what other general complaintz are associated with the dizziness?

Ear symptoms “what symploms does the patient feel in his/her ear(s]?

Triggers Haw can the dizziness be tiggered?

Pre-gxisting conditions Daes the patient suffer from one or more of the fallowing conditions?

Medications |z the patient taking medication?

Insert user definable categories and matching questions that will appear in the His-
tory questionnaire.

46 Otometrics



Test Battery

Clinics

4.2 Clinics

The Clinics window displays an area for documenting clinical information and
results (ear sketch, Romberg, Unterberger, Star Gait)

Sketch of findings Rombeig

RAT | — == am EER -

a0
3,0 60 40 20 0 20 40 Ed [mm]

Unterberger

Asseszment
" 4 Findings:

Dperator: -

Sketch of Findings
With the mouse use the sketching tools to document any abnormalities of the pinna
or tympanic membrane.

Sketching tool Function
wx When selected, click near the area of interest on the
Arrow sketch and drag to create a line pointing to the area.
Text can be added to the caption window that appears
once the mouse button is released.
7 When selected, click on the area of interest on the
Paint brush sketch and drag to add a mark to the area.
F When selected, click the Eraser tool to remove drawn
Eraser objects. The objects are removed according to which
tool was selected prior to clicking the eraser tool and in
the reverse order in which the objects were added.
Romberg

Instruct the patient to stand with his/her arms in front and parallel to the ground
(palms up or down) and eyes closed, and then turn his/her head to one side at a time.
Positive Romberg is indicated when the patient sways backwards with head turned
toward the affected side.
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Note - [fa Balance Platform is available, the Romberg test can be measured with the
platform:

— Select Romberg from the Measurement menu or double-click on the Romb-
erg grid to display the Measurement dialog.

— If no platform is connected, this is just a text box where the tester can enter
the result of the Romberg test.

Unterberger/Star Gait
Both are step tests and are not used with the platform. Only one test can be displayed
at a time. To change the test displayed, click Settings > Tests > Clinics.

Unterberger
Instruct the patient to march 50 steps in place. Use the graph by left-clicking on the
mouse to document where the patient moves. To delete a mark, right-click.

Star Gait

Instruct the patient to close his/her eyes and walk 3 steps forwards and 3 steps back-
wards. Positive Star Gait is when the patient cannot walk in a straight line. Use the

graph by left-clicking the mouse to document where the patient moves. To delete a
mark, right-click.

Assessment
In this text box you can enter a summary of the clinical findings.

Assessment
Findings In this field you can add clinical findings.

* Enter clinical findings.

* To save the text for future use, highlight the
text and right click.

¢ Select Add to list to save for future use.

¢ Select Delete from list to remove the text from
the list.

*  Once text has been saved, right-click to access
the text and then click on the text to insert into
the Findings box.

Operator Select the name of the tester from the drop-down
list or type in manually.
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4.21 Clinics test settings
= Tests settings E|
Histary :_____Iin\c_§'§] Ealihratinn} Gaze] Pnsitinm‘Pnsitinning} Ealnncs] Dptnkinencs] Tracking} F\ntalinnal] Further test: 4 | ¥
Step test
(%) Unterberger
) Star gait
Fomberg
Duration [s]: 20
Seale + [mm]: 200
The settings can be accessed from the menu bar: Settings > Tests > Clinics.
Step test
Unterberger Select to view the Unterberger diagram.
Star gait Select to view the Star gait diagram.
Romberg
Duration (s) Set the test duration of the measurement.
Scale +/- (mm) Set the scaling of the X and Y axis.
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4.3 Calibration

4.3.1 Description

This function is a calibration of the video goggles.

Note - [fcalibration is not performed, the default calibration will be used (Factor =
140). It is recommended to perform calibration if possible.

Caution - /zis not necessary to calibrate between the tests of the same patient when using
video goggles. The Calibration bar (optional) can provide the stimulus.

F’_;.Veﬂlah 7.0 [C:\Users\Public\Documents\Vestlab files\test.vir] - [1. CALIBRATION - VESTLAB 200 VIDEQ GOGGLES- [8;

=] 3
I File Measurement Report Settings Window Help =] x|
D2 €@ 2 B b 2@ olala A
Pat. Name: |Iml [~ Horizontal ‘eilical

Birth Date: 3/6/1971

Patient ID:

—
Summary i
| — |

Nates:

Hew Test | Revion |
7 History

% ~Figh ~Lef

B Gaze

#== Position

24 Postioning
Calorics

&t Pasturography
tf Balance haining
% Balarice screening
B Limits of Stability

[ Measurements
Test

| Measure | Start | Stop | Durati... |

st - 1. Calbration - estlab 200 video goggles- - Gaturdap, August 21, 2010

4.3.2 Patient instructions

Instruct the patient to watch the blinking red light on the calibration bar. When the
left light is on, look left. When the right light is on, look right. The patient should
only move his/her eyes. The patient should NOT move his/her head.

4.3.3 Performing the Calibration

1. Make sure the Goggles icon is selected.
2. Click the New Test tab and select Calibration.

3. Select Measurement > Calibration or double-click on one of the grids in the test
window.
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43.4

recording.

Status

m- -m Stand by

Horizantal 0-%—0 Remaining time:
: : 10s

T

Left eye
Vertical
¥
] [ Start
Displacement 0- o Recaid () Aapeal

Calibration results

Hoszontal Vestical
Faknoe U5 E Fakror: 155

L= "0

Mesmrements

Test | Measure | St | Stop lb.. |
1. Cktwaeon - Hoftmann... IS 103 3103 103... 100
2 Caibustion - Hotrann.. FHE 1036 IR0 103 100
3. Callbuation - Hortmann... HIOR I HADEIRFT.. 200

Calibration

4. Make sure that the patient is instructed and click the Start button to start the

The result of a calibration is displayed in the diagrams of the test window. Below the
tracings is a list of all tests performed including the calibrations.

Otometrics
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4.3.5 Calibration editing

To edit the result double-click on one of the diagrams or select Measurement > Cal-
ibration.

*  Select the channel you want to edit (horizontal or vertical).

* To change the automatic plateau detection drag the sliders at the side of the dia-
gram.

* Reset performs a plateau detection once the sliders have been adjusted.

This curve should have a straight maximum plateau and a minimum plateau where
the minimum represents the eye position when watching the left LED and the max-
imum when watching the right LED. These two extremes are used to calculate the
calibration factor.

Note - The software must know the calibration angle. See Stimulus devices P 28. The
software can figure out both plateaus by itself or it can be overruled by the using changing

the sliders.

See Calibration Editor P> 36.

4.3.6 Calibration test settings

=i Jests settings E|
Hlstory] Cliri Gaze] F'osnlon.-"Poswtlonlng] Ealoncs] Dptoklnetlcs] Tracklng] Hotatlonall Further teste 4 | ¥
Walues
Only horizontal %
Diuration [s]: 10
Image
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The settings can be accessed from the menu bar: Settings > Tests > Calibration.

Values
The same settings are available for video goggles and electrodes

Only Horizontal If checked, only horizontal calibration is per-
formed. The factor for horizontal will be applied to
the vertical channel. Deselecting this box will allow
the user to calibrate the horizontal and vertical

channel.
Duration (s) Set the test duration of the calibration.
Angle (°) Not available for the Hortmann Vestlab 100.
Image
File (*.blk) Not available for the Hortmann Vestlab 100.
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4.4 Gaze test

4.4A1 Description

The Gaze test provides an objective measurement of the patient's eye movements,
while the patient looks at horizontal and vertical positions.

B Vestlab 7.0 [C:\Documents and Settings\All Users\Documents\Westlab\Test1.vir] - [2. GAZE [7/2/2010]] (=1t}
B File Measuremerk Report Settings Window  Help el ™
DSBS 3 & 90
Pat. Name: ”T'a':e
Birth Date:
Patient ID: 5
Summany
-10

Notes

News Test | Rview 5

€7 History

(%) Clries Horizontal

TN Calibration ertipal ~ 7T T T T T o o oS omo s ssssssssssssssssssssssssssssssssssssssssses

B Gaze

v Posiion

£ Posioning 5

@ Calorics

52 Postuogiaphy
‘t,. Balancs brairing
#fa Balance screening
% Limits of Stabiliy

5 0 15 @ 2 3 3 40 45 50 S5 B 85 TH 75 8 &5 8 85 W0 W M0 M5
v i i | i | i " v b i | i i f T i i i v i b T

Gaze Walues Assessment
Direction  [SPYa[7/s] |amp. a[] Eindings:
Center
Right
Leit
Up
Down
Operator

Test! - 2 Gaze - Friday, Julp 02, 2010

4.4.2 Patient instructions

1. With the goggles closed, instruct the patient to look straight ahead with eyes as
open as possible for 10-20 seconds.

2. Instruct the patient to look to the left/right and up/down in no particular order
for approx. 10 seconds in each direction. The patient should not try to reach
extreme eye deviations, since this could cause a physiological end-point nystag-
mus of no clinical value.

Note - Patient should only move the eyes. The head should not move. If the patient moves
his/her head, it is appropriate to hold the patients head at a center position.
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443

4.4.4

Performing the Gaze test

Gaze test

1. To start the test select Measurement > Gaze or double-click in the grid.

2. The measurement window appears in standby mode. Click Start to start record-

ng.

3. During recording instruct the patient as described in patient instructions.

Note - The functionality of the measurement window is described in Measurement

windows P> 32.

Gaze test score

Pat. Name:
Birth Date:
Patient 1D:

Summary:

Mates:

New Test | Review
€7 History

(%) Clinics

T Calibration

@ Gaze

== Position

£ Positioning

Calaiics
Dptokinetic test, horzontal

= Optokineic test, vetical

" Smoath pursuit

' Gaze holding

7 Saccades

o' Posturagraphy
Balance taining

& Balance screering

2 Limits of Stabilty

¥ vestlab 7.0 [C:\Documents and Settings\All Users\Documents\WEstlab 2willi.vir] - [5. GAZE [7/2772010]]
<« File Measuremert Report Settings Window Help

Direction _|SPYa[s] |4mp a[]
19 11 10)

[=]

willi - 5. Gaze - Tuesday. July 27, 2010

Gaze

The diagram displayed is the Stoll type showing the result of the automatic analysis.
The relative position of the eye is determined. Nystagmus beats of the same position

are grouped and assessed for their velocity, direction and frequency.

The arrows in the diagram show the direction (points in direction based on patient
looking at tester) and intensity (based on thickness of arrow) of the nystagmus.

A circle indicates no nystagmus detected.

Values

A table below the grid displays measurement values for each gaze direction. The score

displays the following measurements of gaze:

Otometrics
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Direction

The direction of the nystagmus beats.

SPVg (°/s)

The average slow phase velocity of nystagmus beats
in the particular gaze direction.

Ampgo

The average amplitude of nystagmus beats in the
particular gaze direction.

Assessment

Findings

In this field you can add clinical findings.

* Add clinical findings.

* To save the text, highlight the text and right
click.

e Select Add to list to save for future use.

¢ Select Delete from list to remove the text from
the list.

*  Once text has been saved, right-click to access
the text and then click on the text to insert into
the Findings box.

Operator

Select the name of the tester from the drop-down
list or type in manually.

4.4.5 Gaze test editing

The result of the Gaze test is displayed in the test window.

1. To edit the result double-click on one of the diagrams, or select Measurement >
Gaze, or right-click and select Edit in the diagram.

See Nystagmus Editor P 37.
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4.4.6 Gaze test settings
= Tests settings E|
Hislnrﬂ Elimcs] Calibratiot 6281 Pnsitinm‘Pnsitinning} Ealnncs] Further tasts] Pnstumgraphy] Balance training] (RS
Measurement Wiew/Layout
Druration [5]: 1o Harizantal
Fixation dur. []: 0 [¥]ertical
Fixation onget [g]:
Analysis profile: A v
Channel distance [ [0
Channel soaling [ |40
The settings can be accessed from the menu bar: Settings > Tests > Gaze.

Measurement

Duration (s) Set the test duration of the measurement.

Fixation dur. (s) Define for how long the fixation light must be on. In a
conventional gaze test, this should be set to zero!

Fixation onset (s) Set when the fixation light must go on. If Fixation dura-
tion is set to zero this will be greyed out.

Analysis profile Select the analysis profile to be used to detect nystagmus
in the measurement. The analysis profiles can be config-
ured from the menu bar: Settings > Nystagmus anal-
ysis.

Threshold Minimum response setting used to determine when
nystagmus is present and displayed in the Stoll diagram.

View/Layout

Horizontal, vertical | Select the channels to be displayed on the screen.

Channel distance (°) | Set the distance between the horizontal and vertical
channel.

Channel scaling (°) | Set the amplitudes displayed for each measurement; 40
will be displayed as -20 to +20 on the y-axis.
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4.5 Position test

4,51 Description

e Position test provides an objective measurement of the patient's eye movements
The Position test d bject t of the patient's ey
provoked by a certain position of the patient.

B Vestlab [C:\Documents and Settings\All Users\Docu. . .\Patient Test.vlr] - [1. POSITION [31-Jul-09]] (=13
= Fle Measurement Report Settings Window Help HEES
DRSS ry B SsEtal 40
Pat Name:  |Patient Test IH‘Q'“ ]
Bith Date:  |03-Jun-71 10
Boeontal
Patient ID: 234234 Sgrtical
10
Summary 5 g b 1 &)
Back posiion
it
Notes i
rizontal
Lett pasition
o
Poted |mevenl  feews
7 History il
10
[ Clincs [ H w 5 "
I Calibration ! ! !
K> Gz Hesd declnated
b Position i
W Positionin o
Calorics * Horiontal
Mprtical
s Postuography 5
O Balance uairing it s o " .
24 Blance sreering
4 Limis of Stability Mystagmus beats Assessment
Findngs: ||
Fight posiion Lt pastion
Back position
0y t
Head deciinated Sperar £
Patiert Test 1. Posiion - Fiday, July 31, 2009
i bl i ——

4.5.2 Patient instructions

Instruct the patient to lie on his/her back, on his/her left side, on his/her right side
or on his/her back with the head hanging downward.

In all 4 positions the measurement is started when the patient is comfortable. If nec-
essary support the patient's head. The position test does not measure cervical nystag-
mus, but assesses nystagmus triggered by a certain head position in relation to gravity.

The patient must keep the eyes as open as possible during testing so that the video
goggles can measure any eye movement.

4.5.3 Performing the Position test

To start the test:

1. To start the test select the position you want to record from the Measurement
menu or double-click on the measurement window or diagram.
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2. The measurement window appears in standby mode. Click Start to start record-
ing. During recording instruct the patient as described above.

Note - The functionality of the measurement window is described in Measurement
windows P> 32.

454 Position test score

Fiight posilion
[ o

o bbbl el d e s
5 [ 1 Is]
Back position
oy

%WM‘\L}\WK_\J\}_J\;\H;J_L;Jw |

|\‘||||!||\\\II
R

(L ot
B
N

Head declinated

o |
L L Vo |
[ D [ T o i Lo Lol
ifEont R S V_Nh_‘)\ﬁ;q\#\l\q\f\_\“\ll\d\_/\)\\h}\)\f\. Jeeoon S N
: . . "
Mystagrius beats Assessment
Findings:
% =
S
Rlight pesition Left position
Back position
Operator: | yind -

Head declinated

Nystagmus beats
[llustration of the occurring nystagmus beats showing the intensity and direction.

The arrows in the diagram show the direction (points in direction based on patient
looking at tester) and intensity (based on thickness of the arrow) of the nystagmus.

A circle indicates no nystagmus detected.
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Assessment

Findings

In this field you can add clinical findings.

Add clinical findings.
To save the text, highlight the text and right

click.

Select Add to list to save for future use.

Select Delete from list to remove the text from

the list.

Once text has been saved, right-click to access
the text and then click on the text to insert into
the Findings box.

Operator

Select the name of the tester from the drop-down
list or type manually.

The result of the Position test is displayed in the test window.

1. To edit the result double-click on one of the diagrams, or select Measurement >
Position, or right-click and select Edit in the diagram.

4.5.5 Position test editing
See Nystagmus Editor > 37.
4.5.6 Position test settings

W, Tests settings

Wiew/Lapout

Channel distance [T |0
Chanrel scaling [*]: 40
Wiew/Lapout

Channel distance [ |0
Channel scaling [7]: 40

(®) Hallpike-Stenger
() Dis-Hallpike

Caloricsl Further tests] Posturography] Balance training] A

Harizontal
Yertical

Harizortal
Wertical

X

Historﬂ Clinics] Calibratinn] Gaz:
Fuasition
Diuration [s]: 20
Analysiz profile: A v
Pasitioning
Dunatian [s]: 20
Analysis profile: B v
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Note - The rest settings include both Position and Positioning tests. Only Position test

will be explained here.

The settings can be accessed from the menu bar: Settings > Tests > Position/Posi-

tioning.

Position

Duration (s)

Set the test duration of the measurement.

Analysis profile

Select the analysis profile to be used to detect nys-
tagmus in the measurement. The analysis profiles
can be configured from the menu bar: Settings >
Nystagmus analysis.

View/Layout

Channel distance (°)

Set the distance between the horizontal and vertical
channel.

Channel scaling (°)

Set the amplitudes displayed for each measure-

ment; 40 will be displayed as -20" to + 20 on the y-
axis.

Horizontal, vertical

Select the channels to be displayed on the screen.

4.6 Positioning test

4.6.1 Description

In contrast to the Position test, the Positioning test provides an objective measure-
ment of eye movement triggered by a change in position.

This test can detect Benign Paroxysmal Positional Vertigo (BPPV). Nystagmus
caused by BPPV typically occurs with a slight onset delay after the patient is re-posi-
tioned, and it rapidly decreases in severity until absent.

Otometrics
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4.6.2

4.6.3

KA Vestlab [C:\Documents and Settings\All Users\Docu...\Patient Test.vir] - [1. POSITIONING [31-Jul-09]]
4 Fle Measurement Report Settings Window Help BEES
oo
DeadE@TS E|» B|sya| IO
Pat. Name:  |Patient Test VESD
il head ta the right side, siting il head straigh, sitting 8] head ta the lek side, siting
Birth Date: 03-Jun-71 -1 -1 -5
Patient ID: 234234 e e N
5 5 5
Summary: Horizontal Horizontal Horizontal
L L Vertical
-5 -5 -5
Notes: o o 0
3 3 -m
: ] L : ] L : » Pow
il head to the right side. head recined il head staight, head reclined il head 10 the lef side. hear reclined
-5 -5 5
- - -1
5
Hew Test \newewl __ Horizonal
Vertical
-5
-m -m -1
Calibration
-5 -5 -5
Gaze 5 i [ = 5 i [ = 5 [ 5 =l
Fosiion i v i i v i i i i
Fesiionin i hesd o the right sde, siting ] hesd strsight, siting n hesdtothe [t side, siting
9 6 6 -5
Calorics
i Postuogiaphy [ [ [
© Balancs training -5 -5 -5
5 Batros soresning Hoontal Hoontal Harizontal
55 Limits of Statiy etical etical Wertizal
-5 -5 -5
- - -1
N3 N3 -5
: 5 oom : 5 oom : Por
Assessment
Findings: || Operatar v
Patienit Test - 1. Posltiaring - Friday, July 31, 2009

Patient instructions

Instruct the patient to keep his/her eyes as open as possible during the test. Explain
that the patient will be positioned in various positions and the eye movements will
be recorded.

The patient should point out to the tester if he/she is feeling sick or dizzy during test-
ing.

Performing the Positioning test

Hallpike-Stenger test
The patient sits on the bed looking straight ahead with video goggles closed.

Note - All tests should be started immediately after re-positioning the patient to identify
any nystagmus.

1. To start the measurement double-click in the top grid titled Head straight, sit-
ting.

2. The measurement window appears in standby mode. Click Start to start record-
ing. During recording instruct the patient as described above.

Note - The functionality of the measurement window is described in Measurement
windows P> 32. It is recommended to video record the eye in order to identify any rota-
tional nystagmus.
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3. Once complete, a smooth, quick motion bring the patient into a lying position
and start the measurement by double-clicking in the grid titled Head straight,
head reclined.

4. When the measurement is completed, bring the patient back to a sitting position
and start the measurement by double-clicking in the bottom grid titled Head
straight, sitting.

5. Repeat the three measurements with the patient's head turned to the right and
left side.

Dix-Hallpike test
The patient sits on the bed looking straight ahead with video goggles closed.

Note - All tests should be started immediately after re-positioning the patient to identify
any nystagmus. It is recommended to video record the eye in order to identify any rota-
tional nystagmus.

1. Move the patient's head to the right (45") and in a smooth, quick motion bring
the patient into a lying position with the head hanging downward, but sup-
ported, from the bed.

2. When the measurement is completed, bring the patient back to a sitting position
and perform the test with patient's head to the left.

3. During the measurement observe potential rotational nystagmus by observing
the eye on the computer screen and video recording.

4.6.4 Positioning test score

The following is an example of the Hallpike-Stenger window.

il headto the right sids, Sitting il head straight, zitting 5] headto the left side, sitting
-1 -1 -1
-10 -10 -10

TV Huwaw ‘,Lu,_t‘..!‘.! b s ; ‘

5 o 15 0 25
" ! i ! - " ! i ! ! ; ! " i
il headto the right side, head reclined il head straight, head refined 8l headto the leh side, head resfined
-15 -15 -5
=10 =10

T Ul o nh

\ [ [ i I
R TR m\i-:\-\w »-c.m‘!ax NN - W\'\M
MM””VA uu.mu“nu T w\m\ NN\N\NW L

SO S S S S TS N S S S ™

5] headta the right side, siting I hesd straigh, siting 3] head o the lef side, Siting
-1 -1 -5

-10 -10 -10

S

. u
[HP'.zp Ry kol SRR H’_('wmxau"hlr}'wl‘.'m‘.}-wﬁ By

Assessment

Eindings: Operstor. |Ulmann v
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Assessment

Findings

In this field you can add clinical findings.

Add clinical findings.

To save the text, highlight the text and right
click.

Select Add to list to save for future use.

Select Delete from list to remove the text from
the list.

Once text has been saved, right-click to access
the text and then click on the text to insert into
the Findings box.

Operator

Select the name of the tester from the drop-down
list or type manually.

The result of the Positioning test is displayed in the test window.

To edit the result double-click on one of the diagrams, or select Measurement >
Positioning, or right-click and select Edit in the diagram.

See Nystagmus Editor P> 37.

Wiew/Lapout

Channel distance [} |0
Channel zcaling [7]: 40
iew/Lapout

Channel distance [} |0
Channel zcaling [7]: 40
(%) Hallpike-Gtenger

() Dig-Hallpike

Calarics ] Further lests] Posturography I Balance training I 4]

X]

Harizontal
Wertical

Horizantal
Wertical

4.6.5 Positioning test editing
4.6.6 Positioning test settings
= Tests settings
Historﬂ C\inics] Caliblation} Gaze
Puosition
Duration [z} 20
Analysis profile: B W
Pasitioning
Duration [z} 20
Analysis profile: B W
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Note - The test settings include both Position and Positioning tests. Only Positioning test

will be explained here.
The settings can be accessed from the menu bar: Settings > Tests > Position/Posi-
tioning.

Position

Duration (s) Set the test duration of the measurement.

Analysis profile Select the analysis profile to be used to detect nys-
tagmus in the measurement. The analysis profiles
can be configured from the menu bar: Settings >
Nystagmus analysis.

View/Layout

Channel distance (°) Set the distance between the horizontal and vertical
channel.

Channel scaling (°) Set the amplitudes displayed for each measure-
ment; 40 will be displayed as -20" to +20” on the y-
axis.

Hallpike-Stenger Includes nine re-positionings of the patient during
the test. Follow clinic/hospital procedures.

Dix-Hallpike Includes four re-positionings of the patient during
the test. Follow clinic/hospital procedures.

Horizontal vertical Select the channels to be displayed on the screen.

4.7 Calorics test

4.71 Description

Caloric tests provide an objective evaluation of the function of the vestibular laby-
rinths.

Irrigation with either water or air induces nystagmus in patients with a functioning
balance system. The nystagmus resulting from the irrigations in both ears are com-
pared for evaluation.
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4.7.2

4.7.3

DeddEEE B »

Pat. Name:  |Patient Test E spv il Pl I
| Fra [/ L FI 2%
Birth Date: 03-Jun-71 -15 SPH
- ‘iRz 44° Wil
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-0
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Hew Test ] Rievien | 0] wam Cold 80
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Findi
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Patient Test - 2. Calorics - Friday. July 31. 2003

KA vestlab [C:\Documents and Settings\All Users\Docu...\Patient Test.vir] - [2. CALORICS [31-Jul-09]]
% Fle Measurement Repart Settings Window Help EEIES

7@ sta A0

Spantaneas nystagmus

Patient instructions and preparations

N

The patient should be reclined with his/her head/upper back at a 30° angle.
Let the patient know that it is typical to feel dizzy.

If a fixation light is used during the test, let the patient know that he/she will see
a light come on X’ seconds into the test. The patient should stare at the light
when he/she sees it.

Close the video goggles.

Set the stimulus device (air or water irrigator) to the desired temperature.

After each measurement, open the visor to give the patient some time to recover,
usually 3 to 5 minutes between irrigations.

Observe the pauses between the irrigations so that the labyrinth has a chance to
return to a non-stimulated state.

Performing the Calorics test

Record the patient's spontaneous nystagmus.

Start the measurement by double-clicking in the grid or select Measurement >
Spontaneous Nystagmus.

The Automatic button ‘B can be used to run all tests sequentially.

Begin irrigating the ear (right or left depending on test order).

The measurement window appears in standby mode. Click Start to start record-
ing as soon as the irrigator begins. It is easiest to use the footswitch or irrigation
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handle (ICS irrigators only) to start the test. During recording, task the patient
by asking questions such as name a girl’s name that starts with “A”, then “B”.

Note - The functionality of the measurement window is described in Measurement
windows P> 32.

The duration of the measurement is normally 150-180 seconds, but should be
long enough to capture the decreasing nystagmus curves.

6. After the measurement, the goggle visor is opened for the patient to recover
before the next irrigation.

7. Perform the other irrigations following the same procedure as above.

4.7.4 Calorics test score

Spontaneous nystagmus Walues
y SPV | H[[Frg[|L[[FI[?
-5 SPN 59 62
. Wh: 44" Wa 235 B2 87 | 7F
Wil 44"Wa |20 (BZ 23 5y
| RR: 30w | -26 B2 60 71
FL:30"wa |76 363 |5

'
. __I_J_HJ_LL__‘_U_’.I4.”_‘_\._,..

WP [#] €43 58.1
5 DP [%] 959 BB7
-1
-5
: . K 5 .
SPY diagram Freyss 5PV diagram Frequency
Warm [#5] Right beats Cold  “Wam OF (=] Cold 100 [#30s] Fight beats 100
[#=]Fight beats Fiight beats [ 5]
20 Warm &0
&0 &0
0 40
20 20
[ 0
20 20
40 40
] ‘A"\;u% &0 &
W 100; [#305] Lb beats 10
Left ear[s]
30 B0 A0 120 160 CBCESTER
Eindings:
[ portanrystagmus nach rechis
o -1 10
20 -z0 20-
DOperator:
[#] Lkt beats Left heats [15]
Cold [#s]Leftbeats Wam  Cold OF %] wind »

Spontaneous nystagmus
Shows the presence of any spontaneous nystagmus before the irrigation is started

SPV diagram
The diagram shows the slow phase velocity of each registered nystagmus beat sym-

bolized by a colored dot.

The superimposed curve shows the calculated average (interpolation), while the
colored vertical lines mark the culmination.
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Values
This table shows the calculated values for slow phase velocity and frequency.

SPN Spontaneous nystagmus

WR Warm right ear

WL Warm left ear

CR Cold right ear

CL Cold left ear

VP Vestibular paresis (Jongkees) or unilateral weakness (UW)

DP Directional preponderance (Jongkees)

SPV Slow phase velocity (degrees/second)

t(s) Time in seconds where the peak response occurred

Frq (/30 Peak freq-maximum # of beats in a 30 second window

sec.)

t(s) Midpoint of the 30 second window where the peak frequency
occurred

FI (%) Fixation index. Is only calculated if the measurement included a fix-
ation period

Assessment
Findings In this field you can add clinical findings.

* Enter clinical findings.

* To save the text for future use, highlight the
text and right click.

¢ Select Add to list to save for future use.

¢ Select Delete from list to remove the text from
the list.

*  Once text has been saved, right-click to access
the text and then click on the text to insert into
the Findings box.

Operator Select the name of the tester by selecting a name
from the drop-down list or typing manually.
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4.7.5 SPV Analysis
Analysis of a nystagmographic measurement takes three steps:

* First, the software detects the position of the pupil in each captured frame of the
video stream. The result is the trace for horizontal and vertical eye position over
time.

* Second, an algorithm detects minimum and maximum velocity in the traces and
checks whether these are part of a valid nystagmus beat. If so, the algorithm
detects the slow phases.

* Third, the difference between the minimum and the maximum represents the
amplitude of a nystagmus beat, the difference of the time indexes of these mini-
mum and maximum represents the duration, the Slow Phase Velocity is the quo-
tient of both. Depending on the kind of performed tests, additional parameters
are calculated (e.g., culmination, fixation index, etc.).

4.7.6 Peak Frequency Calculation

Evaluating nystagmographic examinations by looking at the frequency is not recom-
mended. However, Vestlab is capable of determining the frequency of nystagmus
beats in a trace. Depending on the settings, the frequency can be calculated as an
average over the whole measurement, as an average of a 30 second period starting
30 seconds after the start of the measurement, or as an average of the 30 second
period around the culmination, which was determined by SPV analysis. If any, the
last method is preferable. Due to standards in nystagmographic tests, frequencies are
not calculated in Hertz which would cover a period over one second, but over a

30 second period.

4.7.7 Fixation Index Calculation

The average SPV in the fixation period divided by the fixation index average of the
SPV before the fixation period began results in the fixation index value. To determine
the SPV before the fixation, the software calculates the average of the last three nys-
tagmus beats before the fixation began. A fixation index of <25% is within normal
limits. The fixation light should be turned on right after the culmination phase in
order for the fixation index to be accurate.
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4.7.8 Jongkees-Formulas

Abbreviations

WR Warm irrigation right ear
WL Warm irrigation left ear
CR Cold irrigation right ear
CL Cold irrigation left ear

Original Formulas

Vestibular Paresis (VP)

Zirrigationsrightea, - Zirrigations,eﬁear

Zirrigationsa”

(WR +CR)~(WL+CL) 0.

WR+CR+WL+CL

WR+CR—WL—CL.1OO%

WR+CR+WL+CL

-100%

Directional Preponderance (DP)

_ z|mgat|0nsnyst.beatsright - zIrrlgatlonSﬂYSt-beaIS|eﬂ

— -100%
errlgatlonsa"
_ (WR+CL)-(CR+WL) 100%
WR+CR+WL+CL
_ WR+CL-CR-WL 100%
WR+CR+WL+CL
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4.7.8.1

4.7.8.2

Calorics test

Calculation with signed values

The consideration of the direction of the nystagmus beats requires a correction of the
sign of the values. An excitation to the left is entered with a negative sign into the
formula. This concerns the cold irrigation of the right ear and the warm irrigation of
the left ear.

Calculation with Signed Values

Vestibular Paresis (VP) _ _
_ WR-CR+WL-CL .100%
WR-CR-WL+CL
Directional Preponderance
(DP) ~ WR+CL+CR+WL .100%

" WR-CR-WL+CL

Calculation under consideration of the spontaneous nystagmus

To assess the relative reaction of the irrigations, the value of a spontaneous nystagmus
has to be subtracted with the correct sign.

Example: A patient shows a spontaneous nystagmus with the velocity of 10° /s to the
right. Provoked by the warm irrigation of the right ear, the velocity climbs to 35° /s
to the right side. The reaction of the irrigation is not 35° /s but 25° /s because there
were already 10° /s before the irrigation. And this is also valid for the opposite, which
shows the reaction of a cold irrigation of the right ear of the same patient a velocity
of only 15° /s to the left, the velocity of the spontaneous nystagmus has to be added
because the reaction didn’t move from zero to 15° /s but from 10° /s from the right
to 15° /s to the left which implies a total reaction of 25° /s. Selecting the Subtract
Spontaneous button ), recalculates the values using these formulas:

Calculation Consideration of Spontaneous Nystagmus

Vestibular Paresis (VP)

_ (WR-SPN) - (CR - SPN) + (WL — SPN) — (CL — SPN)
" (WR-SPN)-(CR-SPN)— (WL - SPN) + (CL - SPN)

-100%

~ WR-SPN-CR+SPN+WL-SPN-CL +SPN
~ WR-SPN-CR +SPN-WL +SPN +CL — SPN

-100%

_ WR-CR+WL-CL

= -100%
WR-CR-WL+CL
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Calculation Consideration of Spontaneous Nystagmus

Directional Preponderance (DP) B (WR _ SPN) + (CL _ SPN) + (CR _ SPN) + (WL _ SPN) 100%
(WR — SPN) — (CR — SPN) — (WL — SPN) + (CL — SPN)
~ WR-SPN+CL-SPN+CR-SPN+WL-SPN 100%

~ WR-SPN-CR +SPN-WL + SPN +CL — SPN

_ WR+CL+CR+WL-4-SPN
- WR -CR-WL +CL

-100%

4.7.9

4.7.8.3

As we can see, the calculation of the VP has not changed when the velocity of the
spontaneous nystagmus has been subtracted, but the amount of the DP gets signifi-
cantly smaller.

Conclusion

To calculate the VP and DP correctly, the results of the irrigations have to be entered
with the correct sign into the sign adapted formulas. Also, the value of a spontaneous
nystagmus has to be subtracted, which doesn’t change the result for the VI, but
changes the DP significantly.

Calorics test editing

The result of the Calorics test is displayed in the test window.

To edit the result double-click on one of the diagrams, or select Measurement >
Calorics, or right-click and select Edit in the diagram.

See Nystagmus Editor P 37.

72

Otometrics



Test Battery

4.7.10 Calorics test settings

&, Tests settings

Irrigations

() Water [@FY]
Wam [T 44
Cold ['] Ell
Diuration [z]: 120
Fixation dur. [s]: ]

Histnrﬂ Elinics] Ealihratinn] Gaza] Pasition,/Positioning

Spontaneous nystagmus
[ take into accaunt

Diuration [=]:

Analpsiz profile:

Frequency diagram

) None

a0

Alw

Further tests] Pnsturngraph_u] Balance training] 4]

Colors

Wiew/Lapout
Horizontal [vertical

X

Calorics test

Fixation onset [s]: (%) Claussen
Analpsis profile: B+ O Stol !
O Haid [ Homo-fcontralateral
Order . ;
Spontaneous nystagmus O Freyss Feduce printouts to
i armm right = - culmination
i arm left Additional diagram - - . A
Cold left O Mone annel distance [*]
Cald right .
O Total amplitudz Channel scaling [7): 40
Pause [s} 300 (3 Freyss SPY diagram SPY scaling [*/s]: 60

The settings can be accessed from the menu bar: Settings > Tests > Calorics

Irrigations

Warm (°)

Set the temperature of the warm water/air for irri-
gation.

Cold (°)

Set the temperature of the cold water/air for irriga-
tion.

Duration (s)

Set the test duration of the measurement.

Fixation dur. (s)

Define for how long the fixation light will turn on.

Fixation onset (s)

Set when the fixation light will turn on.

Analysis profile

Select the analysis profile to be used to detect nys-
tagmus in the measurement. The analysis profiles
can be configured from the menu bar: Settings >
Nystagmus analysis.

Order

Set the order in which the different tests are per-
formed.

Pause (s)

Set the duration of the pause between irrigations.
After each caloric test a timer will count backwards
to zero to keep track of how much time has elapsed
between irrigations.
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Spontaneous nystagmus

*  “Take into account” - check to subtract the value of a spontaneous nystagmus
from the nystagmus beats in the caloric measurement. This can also be per-
formed by using the subtract spontaneous button i1 .

Min. nystagmus beats Set the number of nystagmus beats that should be
present before they are taken into account for eval
uation of the patient.

This is only activated if the “Take into account”

box is checked.
Duration (s) Set the test duration of the measurement.
Analysis profile Select the analysis profile to be used to detect nys-

tagmus in the measurement. The analysis profiles
can be configured from the menu bar: Settings >
Nystagmus analysis.

Frequency diagram
*  Select the desired diagram type.
The following options are available: None, Claussen, Stoll, Haid and Freyss.

Additional diagram
* None

* Total amplitude - displays the amplitude curves for all four calorics

* Freyss SPV diagram - displays the Freyss SPV butterfly diagram
Note - These will appear in the software results screen and on the printout.

Colors
* Change the colors of the measurement results in the SPV diagram

View/Layout

Horizontal, vertical Select the channels to be displayed on the screen.

Homo-/Contralateral If checked, the diagrams will differentiate between
homolateral nystagmus (nystagmus to the same
side) and contralateral nystagmus (nystagmus to
the opposite side).

Reduce printouts to cul- If checked, only the culmination phases are printed

mination out.

Channel distance (°) Set the distance between the horizontal and vertical
channel.
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4.8

Further tests
View/Layout
Channel scaling (°) Set the amplitudes displayed for each measure-
ment; 40 will be displayed as -20" to +20” on the y-
axis.
SPV scaling (°/s) Set the range displayed in the SPV diagram.

Further tests

With this feature you can define your own test.

The settings can be accessed from the menu bar: Settings > Tests > Further Tests.

%, Tests settings

History] Elinics] Ealibration] Gaze] Position;"F’ositioning] Calorice  Further tests | Posturography | B alance training] P4l e

Tests Wiew/Lapout
Harizamtal Channel distance [ |20
[E [ Verical Channel scaling [ |40

SPY scaling [*4s]: Ed

[] Extra page for each measurement

[ 5P diagram [3 measurem. mas]

Measurements

Ciuration [=]: 10

[E Fixation dur. [s]: 0
Fixation onzet [z]:

Analyziz profile: PR

Ok ][ Cancel ]

Tests

Click the New icon to create a new test.

Click the Delete icon to delete the marked test from the list.

Click the Up icon to move the marked test one position upwards in the list.
Click the Down icon to move the test one position downwards in the list.

To change the name of a test, click on it to mark it, then click on it again. Press
Enter when you have changed the caption. Do not delete all letters from the test
caption. This will delete the test.
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Further tests

View/layout

Horizontal, vertical

Select the channels to be displayed in the diagrams.

Channel distance [°]

Set the distance between the channels in the dia-
grams.

Channel scaling [°]

Set the range displayed in the trace diagrams; 40
will be displayed as -20" to +20° on the y-axis.

SPV Scaling [°/s]

Set the range displayed in the SPV diagrams (if con-
figured, see below).

Extra page for each meas-
urement

If checked, in the printout each measurement will
be printed on an extra page. Uncheck to save paper.

SPV diagram (3 meas-

If checked, in addition to the traces, a SPV diagram

urem. Max) will be displayed with each measurement. This
option is only available when a test has three or less
measurements. If more measurements are defined
with a test there will be not enough space on the
screen to show the diagrams.
Measurements

¢ (lick the New icon to enter a new measurement for the marked test.

¢ C(lick the Delete icon to delete the marked measurement from the list.

* Click the Up icon to move the marked measurement one position upwards in

the list.

* Click the Down icon to move the measurement one position downwards in the

list.

* To change the name of a measurement click on it to mark it, then click on it
again. Press Enter when finished changing the caption. Do not delete all letters
from the measurement caption. This will delete the measurement.

Duration (s)

Set the test duration of the measurement.

Fixation dur. (s)

Define for how long the fixation light will be on.

Fixation onset (s)

Set when the fixation light will turn on. If Fixation
duration is set to zero this will be greyed out.

Analysis profile

Select the analysis profile to be used to detect nys-
tagmus in the measurement. The analysis profiles
can be configured from the menu bar: Settings >
Nystagmus analysis.
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5.1

Printing a report

You can print a single-test report or a multi-test report (optional).
Note - The multi-test report is an option available when the system is purchased.
A one page single-test report can be printed but not saved with the patient file. A

multi-test report contains the tests you select, organized according to your prefer-
ences, and can be saved with the patient file.

Single-test report

Display the test desired for printing (gaze, position, positioning, calorics, etc.). From

the menu bar, select File > Print or click the print button

On the printout the patient’ ID, name, and birth date appears in the header. Find-

ings, operator, diagnosis and notes appear near the bottom of the page.
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Configuring the standard report

5.2 Configuring the standard report

Setting for items that define the standard report printout are accessed from Settings
> Program > Printout. These settings also define the basic setup for multi-test

reports.

| Program settings

General | File administration || Input devices | Stimulus devices| Frintout |

3

Header Fage margins Tags
() Standard header Left [rmm]: Pat Mare:
(%) Header bitmap: Top [mm]: P atient ID:
|E:\F'rogram Fil...\betterhearing_logo. brmp | E] .

Right [mm] Birth Date:
Text:

Bottomn [mm]: Address:

Header [rmm]: Mates:
Fart Foater [mm]: Summary
Font name: | Copies Gender:
Font size: | ::

[ Ok [ Cancel
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Settings for standard report

Standard header

Select to use the header file that includes the Vestlab logo.

Header bitmap

Select to use a customized header file.
To create a customized header file, follow these steps:

1. Exit the Vestlab software.

2. Browse to C:\program files\Vestlabxx.
3. Locate the file named template.bmp.
4

. Right click, select Open With, and choose the Paint
application.

N

. Edit the file to include the facility logo.

[©)

. Save the header file under a new name.

To insert the new file, follow these steps:

[a—

. Launch the Vestlab software.

[\

. From the menu bar choose
Settings > Program > Printout

W

. Select Header Bitmap.

N

. Click the Browse button [-].
5. Browse to the location of the new file and select the

file.

Text

Enter text to insert in the header.

Font

Click Select to choose the font type and size.

Page Margins

Change the top, left, right and bottom margins.
Change the height of the header and footer.

Copies

Select the number of copies to be printed each time the
report is printed.

Tags

Customize the original tag names to preferred abbrevia-
tions.

Tags allow you to enter the patient name and other patient
data quickly and consistently eliminating typing errors.
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5.3

Multi-test report

Note - The multi-test report is an option available when the system is purchased.

5.3.1 Displaying the report window

For a new report, select Report>New or click the New report icon . The stand-
ard template is applied to the report. (The standard template includes the standard
report settings. See P> 78.)

For an existing report, select Report>Edit.

Note - Ifone or more reports for this patient already exist, the report that is displayed, or
the most recent report, is the one being edited.

The report window displays the current settings including the name of the template
applied to the report. For information about creating templates, see » 82.

Note - No name appears for reports using the standard template.

Template name
listed here.

= 1. Report
Report items | Cover page | Document settings Repart template: :
Pabise ; [ o |
m v 3 o _Cereel |
Yo
Pags margins
Top [mm] Ila - | Right fmm], 10|
Left [ 20 Bottom - |10
Header fmm], |25 FialsmE |10

Skip Left' praperty on new line
[¥] Skip ‘Top' propeity on new page
Header
® Standard header
O Header bitmap:
|CoProgam AT emplate.bp | [ ]

Text

Fant

Font name:

Zoor!

|
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Multi-test report

5.3.2 Changing a multi-test report
An efficient way to make changes to the report is to apply a template made previously
using the template editor. Press [ (at the right of the Report template field) to see
the list of available templates. For information about creating templates, see P> 82.
Additional changes can be made using the same procedures one uses when designing
a new template. See P> 82.
With the report configured to your specifications, click OK. To print without pre-
viewing, click Print. To see a preview of the report before printing, click Create Pre-
view.
ES 1. REPORT [6/11/2010]
Presvigin
To scale the preview for viewing, change the Zoom percentage by moving the slider.
To pring, click Print.
Slider
EH 1. REPORT [6/24/2010]
’ Frint l Zoam: — 25k
Preview
)
D
Ty Hpa
A
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Creating a new multi-test report template

54 Creating a new multi-test report template

Select Report>Template editor. Make changes to the template as described in the
procedures that follow.

5.4.1 Customize report items

Select tests to include

w| Report Template Editor [New template]

Repot terms | Cover page | Document seftings ‘Hepwt template ‘

-
. ] pe ’
] ]
Axailable items

[ Cower pags -
[F1%7 History ]
[FI() Cliics

B Gaze

[“]e== Position

[l Positioring

FI@ Calorics

Il Detokinetic test, hoizantal

[Fl= Dptokinetic test, vertical

[154) Smooth pursuit

[Pl Gaze holding

[Pl Saccades

Select
items to
include

BB BB BB

¢ RIDT

]G Trapezoidal test

Y Pendular test

" Damped pendular test
G Carvical test

Further test
Posturaaraphy Zoom:
[Z]s% Balance scresning

B b e D 1

hd

Customize item size and position
Click on the name of the item. The name is highlighted. The corresponding item in
the preview changes is highlighted.

w| Report Template Editor [New template]

Repot terms | Cover page | Document seftings ‘Hepwt template ‘

Selected item

Mew page [ New line

Lt [k Toplink E

Width ink Heigh ink

Click on .
Bualable s

item name S i S S ———
L [F] Cover page ~

(<)
g History
[ZI() Clirics B
KB Gaze
[#]e== Position
Pasitioning M
Calorics
Optokinetic test, horizontal
Optokinetic test, vertical
mooth puy
322 holding
1 accades
RIDT
Trapezoidal test
Pendular test
Damped pendular test
Cervical test
utther test
# Posturography Zoorm:
= )4 Babnce soeeing * 1!
v

ltem

corresponding
to selection is
highlighted — |
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To change the

Creating a new multi-test report template

* location of the highlighted item, position the cursor on the item and hold down
the left click button. Drag the item to the desired location.

* height of the item, position the cursor along the bottom edge. Once the
up/down arrow appears, drag to the desired height.

* width of the item, position the cursor along the right edge. Once the left/right
arrow appears, drag to the desired width.

Alternatively, to change the position and size of the items, you can enter new values
in the Report Items tab.

Repartitems | Cover page | Document setings

Selected item
[ Hew page [T Hew line
Change item position ——p | Left [mm]: 0 Top [mm]: 0
Change item dimensions ——» | width [rm]: | 180 Height [ram]; | 200
Settings for item position and size
Left (mm) Distance from either the left margin or the right edge of
the item appearing at the left of this item.
Top (mm) Distance from the bottom of the header or the bottom
edge of the item appearing directly above this item.
Width (mm) | Width of selected item.
Height (mm) | Height of selected item.
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5.4.2

Set the start position for each item (New page or New line)

Repartitems | Cover page | Document setings

Change item Selected item

starting position — P | [ONewpage [ New lne
Left [mm]: 0 Top [mm]: 0
“wiidth [mm]: 180 Height [mm]; | 200

Settings for start position

New page

Places the item at the top of a new page. The item is
positioned slightly below the top margin unless “Skip
“Top’ property on new page” has been selected. See
Changes to document settings P> 86.

New line

Places the item on a new line under the previous item.
The item is inset from the left margin unless the “Skip
‘Left’ property on new line” has been selected. See
Changes to document settings P> 86.

Changes to cover page

The Cover page tab provides the possibility to change the initial text provided on
the standard cover page. Tags defined in the printout settings can be inserted as

required.

It is possible to replace the standard cover page with a text file created in another
application. The file must be saved as an RTF (rich text format) file. Click Import
RTF file to insert the file.
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Import file
created in
another
application

Edit
existing text

Add/delete
tags

= Report Template Editor, [New template]

| Report tems | Cover page | Document settings |

Import RTF file

>

Medical Report

from the

Vestibular Laboratory

of the

Wellknown Hospital

about
<narm=
" =dob=

Creating a new multi-test report template

Report template:

Note - The cover page is included in the report only when selected from the list of items
on the Report items 4.
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Creating a new multi-test report template

5.4.3

Changes to document settings

This tab provides settings to customize

*  paper size,
* paper orientation,

* page margins,

* position settings for all report items defined on the Report items tab to start on

a New page or New Line,
¢ header items, and
¢ font name and size.

& Report Template Editor [New template]

Report items | Cover page | Document settings

Report template:

Papersize

Page margins
Top [mm]: 10
Left [rm]: 20

Headsr [mm]: |25

Header
(%) Standard headsr
() Header bitmap:

Teat:

Font
Font name:

Font size:

Skip 'Left’ property on new line
Skip 'Top' property on new page

C:\ . Abetterhearing_logo.bmp E]

Ad v
Portrait Landscape M

FRiight [rm]: 10
Bottom [mm}: |10
Footer [mm]; |10

=
~

w

BED

Zoom

Document settings

Papersize Select the paper size from the drop-down list.
Portrait/ Click on the icon for the preferred orientation.
Landscape

Top (mm) Set the height of the top margin.

Right (mm) Set the width of the right margin.

Left (mm) Set the width of the left margin.

Bottom (mm) | Set the height of the bottom margin.

Header (mm) | Set the height of the header.
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Importing patient data

Document settings
Footer (mm) | Sets the height of the footer
Skip ‘Left’ Select to eliminate small space between the left page
property on edge and the left edge of all items set to New Line.
new line
Skip ‘Top’ Select to eliminate small space between the bottom of
property on | the header and the top edge of all items set to New
new page Page.
Standard Select to insert the standard header. (Standard header is
header defined in Settings>Program>Printout.)
Header Select to insert the desired bitmap in the header of the
bitma
P new template. Press [ to locate the bitmap. Select the
bitmap image and click Open to insert.
Note - When creating the bitmap, it is recommended to
size the bitmap to print at these paper dimensions:
- height of approximately 1 inch
- width set to the paper width minus the combined width
of the left and right margins.
For example, for a 300 DPI printer, the height of the bit-
map would be approximately 300 pixels. The width in
pixels is equal to the number of inches calculated for the
width multiplied by 300.
Select Click to select the new font and font size. Once
selected, the font name and size are displayed next to
Font name and Font size.

Note - [fan item has been set to both New Line and New Page on the Report ltems
tab, the item starts on a new page and a new line. The setting Skip ‘“Top’ Property on
New Page has no effect on the start position of the item. The position is determined by
the New Line setting.

Click OK. Enter the template name and click Save.

5.5 Importing patient data
1. Click Open ﬁ'
2. Click the Browse icon [ .
3. Browse to locate patient file.
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Importing patient data

4. Highlight the patient file and click OK to view the file.

Note - [fthe file is saved in Vestlab, the data will never be able to be accessed with the
CNG analyzer software. 1o save the file in the Vestlab database, use the Save As icon E
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6 Troubleshooting

6.1

Vestlab Software

Problem

Cause

Solution

The nystagmogram is not running

The pupil is not detected.

Click on Auto Adjust in the
measurement window.

The pupil is not detected
because the patient wears mas-
cara.

The patient has to remove the
mascara.

The camera is set up for the
wrong eye.

Select the correct button,
Right or Left, in the Vestlab
Software.

The infrared mirrors in the
video goggle mists up.

Use anti-misting agent and a
soft cloth to clean the mirrors.

The eye position is too far
from the center of the video
cameras.

Adjust the horizontal eye posi-
tion of the VG 40 Video Gog-
gles (see the VG 40 User
Manual).

Otometrics
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Troubleshooting

Vestlab Software

a0 Otometrics



7

Vestlab Safety

This User Manual contains information and warnings, which must be followed to
ensure the safe use of Vestlab. Local government rules and regulations, if applicable,
should also be followed at all times.

When Vestlab is used in conjunction with a test device, make sure that all informa-
tion and warnings in the User’s Manual of the test device are followed.

For safety specifics concerning test modules and test devices, see the specific manuals.

7.1 Symbols used
Used in error message dialogs if program fails. See the detailed information in the dia-
. 5 log box.
Hortmann Vestlab
100 Symbols
M) Hortmann Vestlab 100 is marked with this symbol to indi-

cate compliance with Type BF of the safety standard EN
60601-1.
Hortmann Vestlab 100 is marked with this symbol when

A it is important that the user refers to associated informa-
tion given in this manual.

XXXX

C € Hortmann Vestlab 100 is CE-marked according to the
Medical Devices Directive 93/42/EEC.

XXXX

| The switch alternates between On and Stand-by mode.

O Green - the switch is on (pushed in) and the USB connec-
tion unit is ready. Blue - the switch is in Stand-by mode
(pushed in) with no USB connection. Clear - the switch is
Off (pushed out).
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Vestlab Safety

Warning Notes

Hortmann Vestlab
100 Symbols

The instrument is marked with this symbol to indicate
ﬁ that it is electronic equipment covered by the Directive

200296/EC on waste electrical and electronic equipment

(WEEE).

Hortmann Vestlab 100 is marked with this symbol to indi-
cate it is suitable for direct current.

Symbols on the Hortmann Vestlab 100 back panel, see
Device setup and software installation P> 6.

7.2 Warning Notes

Warning Notes

Hortmann Vestlab 100

Equipment connected to the displayed connectors
must be certified to relevant EN/IEC safety standards,
e.g., EN/IEC 60950. Mains connected equipment -
except EN/IEC 60601-1 certified equipment - must
be powered from the Powertronix Isolation Station.

The Hortmann Vestlab 100 should only be connected
to power adapter type FW73623M/15 from Friwo.
For continued protection against fire hazard, replace
fuse with the same type and rating only.

Note 1:

There are no user-serviceable parts inside the Hortmann Vestlab 100 cabinet. For the
sake of safety, and in order not to void the warranty, the cabinets should only be

opened and serviced by authorized service personnel. In case of defects, please make
a detailed description of the defect(s) and contact your supplier. Do not use a defec-

tive instrument.

Note 2:

Keep Hortmann Vestlab 100 away from liquids. Do not allow moisture inside the

instrument.

Note 3:

Do not use the instrument in the presence of flammable anesthetics (gases).
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Vestlab Safety

Warning Notes

Note 4:

Unwanted noise may occur if Hortmann Vestlab 100 is exposed to a strong radio
field. Such noise may interfere with the process of recording correct measurements.
Many types of electrical devices, e.g., mobile telephones, may generate radio fields.
We recommend that the use of such devices in the vicinity of Hortmann Vestlab 100
is restricted as much as possible.

Note 5:
No parts may be eaten, burnt, or in any way used for purposes other than videonys-
tagmography and electronystagmography testing.

Note 6:
Hortmann Vestlab 100 can be disposed of as normal electronic waste, according to
local regulations.

Note 7:
For safety reasons, accessories connected to the equipment's outlet fittings must be
identical to the type supplied with the system.

Note 8:
To comply with EN 60601-1-1, the computer, printer, etc. must be connected to the
isolation transformer.

Note 9:

Conductive parts with patient connection must not be in contact with other conduc-
tive parts at any time. No defibrillators or HF surgical equipment should be applied
to the patient when connected to Hortmann Vestlab 100 at any time.

Note 10:

Connection to network or modem components may compromise the safety or effec-
tiveness of this system. Use fiber-optic network connections to install the computer
on a network.

Note 11:

Installation of any third party software (applications, programs, or utilities) other
than those specified by GN Otometrics can compromise the safety or effectiveness of
this system.

Note 12:
The device is disconnected from the mains by pulling the plug from the wall outlet.

Note 13:
Avoid accidental contact between connected but unapplied parts (VG-40 video gog-
gle including connections) and other conductive parts.

Otometrics
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Vestlab Safety

Manufacturer

7.3 Manufacturer
GN Otometrics A/S
9 Hoerskaetten, DK-2630 Taastrup, Denmark
Phone: +45 45 75 55 55, Fax: +45 45 75 55 59

www.otometrics.com

7.3.1 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 man-
ufacturer.

* The electrical installation to which the equipment is connected complies with
EN/IEC requirements.

* The equipment is used in accordance with the instructions for use.

* The manufacturer reserves the right to disclaim all responsibility for the operat-

ing safety, reliability, and performance of equipment serviced or repaired by
other parties.

94 Otometrics



8

Technical Specifications

8.1 Hortmann Vestlab 100

Interface USB to PC

Type Identification Hortmann Vestlab 100 is Type 1086 from GN Otomet-
rics A/S

Power Supply

AC/DC Adapter Type W7362M/15 from Friwo
Input 100-240 VAC / 50-60 Hz / 700 mA
Output 15V DC/2A

Isolation Transformer
Powertronix Isolation Station from GN Otometrics A/S

System Capabilities

Inputs 1 Eye/2 Channels; Full Monocular Testing (Simultane-
ous Collection of both Left and Right Eye Signals)

Coupling: DC Response

Resolution 0.1° Typical (Horizontal and Vertical)

Linearity 1% Full Scale Horizontal; 1.2% Full Scale Vertical

Sampling Rate Full 60 Hz for All Tests

Software Windows Graphical User Interface; High Performance
Analysis Software; Database Storage of Test Data;
Sophisticated Patient and Test Data Management.

Other stimulators Designed for connection to caloric stimulators
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Technical Specifications

Hortmann Vestlab 100

System Capabilities

Weights Hortmann Vest- | 2.7 kg (5 Ibs 7 oz)
lab 100
Video Goggles 430 grams (15.2 oz)
Operating Mode
Warm-up time <2 min
Mode of operation Continuous

Operating Environment

Temperature

+15° C to +35° C (59° F to +95° F)

Rel. Humidity

0 to 90%, non-condensing

Warm-up time

<2 min

Air Pressure

600 hPa to 1060 hPa

Operations at temperatures below -20° C (-4° F) or above +60° C (140° F) may

cause permanent damage.

Storing and Handling

Temperature

-20° C to +60° C (-4° F to +140° F)

Rel. Humidity

<90%, non-condensing

Air Pressure

500 hPa to 1060 hPa
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Technical Specifications

Hortmann Vestlab 100

Dimensions

Hortmann Vestlab 100 | (HxWxD) 49 cmx34.2cmx28.7 cm
2"x13.6" x 11.3")

Weight 2.7 kg (5 1bs 7 oz)

Calibration

None Required

Standards
Safety EN 60601-1, UL2601-1, CAN/CSA-C22.2 NO
601.1-90
Hortmann Vest- | EN 60601-1, Class II, Type BE
lab 100 IPXO
Power Supply EN 60601-1, Class II, IPXO
System EN 60601-1-1
EMC EN 60601-1-2

Accessories

VNG optical cleaning cloth 7590527

Audiowipes 8-62-43002

Otometrics
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Technical Specifications

Hortmann Vestlab 100
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