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Instructions for use
&
Technical description

Please read these instructions carefully before using your new device!
This manual is an integral part of the device and must be kept until it is
destroyed.

This equipment has been designed and manufactured for use in otologic
diagnosis. Use is restricted to professionals who have undergone appropriate
training.

If you have a problem or do not understand this manual, please contact
your distributor (see stamp on the last page) or contact Electronique du
Mazet at:

Tel: (33) 4 71 65 02 16 Fax: (33) 4 71 65 06 55
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Chapter 1

Information and safety

1.1 About this manual

This user and maintenance manual is publishdtelp you to get started wiyour EL.10S device from the initial
receipt through commissioning, use and maintenance.

If you have any difficulty in understanding this manual, contact your dealer/distributor or the manufacturer, Elec-
tronique du Mazet.

This document must be kept in a safe place, protected from atmospheric agents, where it cannot be damaged.

This documenensureghat the devices and their documentation are technicaltp-dpte at the time of marketing.
However, weallow ourselvego make changesn the device and its documentation without any obligation to update
these documents.

In the case of transfer of the device to a third party, itasdatoryto notify Electronique du Mazeiboutthe new
owner i nf The dadce inustrbé movided to the new owner with all documents, accessories and packaging.

Only staff aware of the content of this document are allowed to use the dé¥/ite instructions contained in this
document are not followed, Electronique du Mazet and its distributors disclaim all responsibility about consequences of
accidents or damage on staff or third parties (including patients).

1.2 Presentation of the device

OS is designed for screening, documentation, monitoring and diagnosis of hearing functions. It is intended for
ear, nose and throat specialists, neurologists, audiologists, pediatricians and other health professionals patticing in
vate practice or in a hospital settifithe hearing of a subject can be assessed in a subjective way thanks to the audiometry
test, or in an objective way, without asking for the subject participation, via the evoked potential or the provoked otoa-
coustic emissions.

The audiometry is a behavioral examination allowing to quickly assess the hearing acuteness. Via an acoustic stimu-
lator, sounds, words or sentences with various sound intensities are presented to thelbebgedtject reports his or
her perception to the operator who can, according to the test used, determine an absolute threshold of perception or an
intelligibility threshold.

The evoked potentials tesmefer to the collection of the electrophysiological activity induced by acoustic stimuli. It
allows the diagnosis of neurosensory and retrocochlear damages.

The provoked otoacoustic emissions teindicate the collection in the external auditory meatus of a sound wave
induced by an acoustic stimulation. These sounds of low amplitude are the reflection of the smooth running of the external
hair cells active mechanisms. They allow the diagnosiseoh#urosensory damages but gisessuralisorders of the
internal ear.

OS is based on a system of measures modules, which can be entirely purchased from the acquisition of the equip-
ment or beadded ina later update.

All ECHODIA devices provide measurements used for diagnostic purposes. However, they do not, on their own,
establish a diagnosis.

User guide=1. 10 6
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Chapter 1information and safety 1.2 Presentation of the device

1.2.1 Intended Use

ELIOS is primarily intended for ENT physicians practicing in private practice or in hospitals. It can integrate all the
measure modules in our range of otological diagnostic devices, but can also be adapted to be used by other healthcare
professionals. All tests (except ASSR) can be performed directly from the device's touchscreen or from our ECHOSOFT
software by connecting the device to a computer via a USB cable. ELIOS is the only one of our devices to incorporate
the pressure measure process (DPMC and-SHiff) exclusive t&aCHODIA. This method is intended for the screening
of Méniére's disease. These two measure areas require advanced knowledge of otology and neurology and are primarily
intended (in their most comprehensive form) for professionals in these two fields

ELIOS is designed for screening, documenting, monitoring, and diagnosing auditory functions

By using different acoustisstimuli (clicks, sinusoid, complex signals) and differectllectionmethods (acoustic or
electrophysiological), #a devicesaredesigned to perform the following otologidiagnoss:

Evokedpotentials: Otoacoustic emissions Audiometry.
-Auditory brainstem respong2BR) - Transient otoacoustic emissions -Air conduction(AC)
Auditory SteadyState Respons€ASSR) | (TEOAE) -Bone conductioiBC)
-Vestibular Evoked Myogenic Potential | - Distortion product¢DPgramme) -Speech

(VEMP) - Distortion products phasshift (Shift-

-Electrocochtograpty (EchoG) OAE)

-Cochlear Microphonic Potential

(DPMC)

1.2.2 Target population
1.2.3 Age: no age restrictions (from infants to the elderly, depending on the diagnosis)
Patient types: men, women, children and newborns.

Consultation setting: ENT diagnosis and neonatal screenirgxpected performance

The devices are designed to perfanwiogical diagnosis in accordance with ISO 60645 standards

Otologic tests Standards

-Air conduction(AC) IEC 606451 :2017- Type 3
Audiometry, -Bone conductioriBC) Compatible EHF

- Speech IEC 606451 :2017- Classe B

IEC 606453 :2020

- Auditory brainstem respongABR) IEC 606457 :2009- Type 1 et 2

- Auditory SteadyState Respons€ASSR
Evoked y Steady3 PONsEaSSR) IEC 606453 :2020
potentials - ElectrocochleographgEchoG) IEC 606457 -2009- Type 1
- Cochlear Microphonic Potenti PMC) '
- Vestibular Evoked Myogenic Potentif/lEMP) IEC 606453 :2020

- Transient otoacoustic emissiofitEEOAE) IEC 606453 :2020

Otoacoustic IEC 606456 :2009- Type 1 et 2
emissions - Distortion product§DPgramme) IEC 606456 :20091 Type 2
- Distortion products phasghift (Shift-OAE) IEC 606456 :2009

1.2.4 Contraindications

We recommend that patients with damaged skin, open wounds, or acoustic hypersensitivity not to be diagnosed, or
that precautions should be taken when diagnosing them.
The contraindications are not exhaustive, and we advise users to seek further information if in any doubt

1.2.5 Side effects

No side effects identified to date

1.2.6 Units of measurement

User guide=1. 10 7
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Chapter 1Information and safety

1.2 Presentation of the device

For all these devices, the units of measurement are expressed in the units of the international system:

Base unit Unit
Name Symbol
Frequency Hertz Hz
Tension Volt \Y
Sound pressure level Audiometric decibel dB SPL
Hearing level Acoustic decibel dB HL

1.2.7 Accessories

This device is delivered with the following accessories as standard:

- Mini-USB cable 2m

The device is in contact with the patient through applied parts, sbthemaresupplied by Electronique du Mazet.
These accessories can be single use or reusable.

The use of accessories not recommended by the manufacturer does not engage his responsibility

List of compatible accessories:

Name ref Manufacturer
DDA45 headset 301765 | Radioear
DD65 headset 301475 | Radioear
DD450headset 302427 | Radioear
Insert Earphones 040070 | Electronique du Maze
Bone vibrator B71 040060 | Electronique du Maze
Bone vibrator B1 040137 | Electronique du Maze
OAE probe 040068 | Electronique du Maze
eABRtrigger cable 040076 | Electronique du Maze
Electrophysiological preamplifigEchodif) 040069 | Electronique du Maze
USB power adapter (EU) 301526 | CUI
USB power adapter (USA) 040048 | CUI
USB power adapter (UK) 040047 | CUI
Electrophysiological cable 040058 | PlasticsOne
Electrophysiological cableith accessories 040056 | Electronique du Maze
Patientresponsewitch 040084 | Electronique du Maze
Mini-USB cable 2m 300618 | Lindy
Electroacoustic tube (EchoG) 040138 | Electronique du Maze
Acoustic tube 040054 | Electronique du Maze
OAE eartips T04 tree (100 pcs) 304265 | Sanibel
OAE eartips3-5mm (100 pcs) 304266 | Sanibel
OAE eartipsA-7mm (100 pcs) 304267 | Sanibel
OAE eartips5-8mm (100 pcs) 304268 | Sanibel
OAE eartips07mm (100 pcs) 304269 | Sanibel
OAE eartip08mm (100 pcs) 304270 | Sanibel
OAE eartip09mm (100 pcs) 304271 | Sanibel
OAE eartipsliOmm (100 pcs) 304272 | Sanibel
OAE eartipslImm (100 pcs) 304273 | Sanibel
OAE eatrtipsi2mm (100 pcs) 304274 | Sanibel
OAE eartipst3mm (100 pcs) 304275 | Sanibel
OAE eartipsi4mm (100 pcs) 304276 | Sanibel
OAE eartipsl5mm (100 pcs) 304265 | Sanibel
Adapterfor Sanibel OAE eartips 304450 | Electronique du Maze
OAE replacement tip& pcs) + 040122 | Etymotic
OAE cleaning wirg2 pcs) 040043 | Electronique du Maze
Surface electrodeZ0x25mm (20 pcs) 040112 | Spes Medica
Surface electrodgs40 (30 pcs) 302062 | Skintact
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Chapter 1Information and safety 1.3 Warnings
Foam eartipER3-14A 13mm (50 pcs) 040116 | 3M
Foam eartipER3-14B 10mm (50 pcs) 040117 | 3M
Eartips for insert earphon&R3-14E 4mm(20 pcs) 040119 | Etymotic
Eartips for insert earphon&R3-14D 3.5mm(20pcs) 040118 | Etymotic
Gold eartipEER3-26A 13mm (20 pcs) 040114 | Etymotic
Gold eartip€ER3-26B 10 mm (20 pcs) 040115 | Etymotic

1.3 Warnings

In this manual the warnings and information given have the following meaning:

fff Thewarning label indicates the conditions or procedures that may expose the patient a

user to a hazard.

' "\‘ Thecaution label indicates the conditions or procedures that could cause a malfunction
& / equipment.

Theinformation label refers to notices or information that are not related to the risk of a
dents or malfunction of the device.

CAUTION : The device must be handled by a qualified operator (hospital personnel, dt
etc.). The patient should not be in contact with the device other than through the acces

CAUTION : The device must be connected to a computer with a megliade power sup-
ply (double insulation according to ISO 606D

CAUTION : No modification of the device is allowed. Opening the housing is strictly for
bidden.

CAUTION : The device complies with applicable electromagnetic compatibility standar
you notice a malfunction due to interference or other causes in the presence of anothe
vice, contact Electronique du Mazet or the distributor who will give you advice @t twd
prevent or minimize possible problems.

CAUTION : Operation in close proximity (e.g. 1 m) to a shortwave or microwave theraf
EM DEVICE may cause instabilities in the output power of the ELECTRICAL STIMUL/
TION DEVICE

CAUTION : Operation of the device in the vicinity of high frequency devices may caust
rors in the measurement records. It is recommended that measurements be made mo
one meter away from any high frequency source.

CAUTION : The device shall be used with accessories determined by the manufacture
compatible with the devicgsee 1.2.7).

CAUTION : The device must not be accessible to the patient. It should not be placed it
tact with the patient.

CAUTION : Under no circumstances should the computer be located in an area acces:
the patient.

dddddddaar
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Chapter 1Information and safety

1.4 Residual risks

> b

comfort.

CAUTION:Be sure to follow the maintenance
Serviceo

CAUTION : The battery can only be replaced by Electronique du Mazet technicians or
distributors.

The device collects data. It is the responsibility of the practitioner to apply and be in ci
ance with the General Data Protection Regulation (2016/679) of the European Parli
When providing feedback to the AftSales Service, the practitioner rhesase the data s
that it is not disclosed.

1.4 Residualrisks

Applied parts that are too old or of poor quality can affect the quality of contact with the patient and cause dis-

Be sure to change them regularly.

Microbes or viruses can be transmitted from one patient to another via the applied parts. Be sure to follow the

hygiene

conditions recommended by the manufacturer of the applied part.

If water gets into the device, it may malfunction. In this case, unplug the device and disconnect the cables. In

any

cases, avoid water in the immediate vicinity of the device.

1.4.1 Shutdown of the device during its operation

In case the device is shutdown during its operation,

- In standalone mode: the measurement in progress will stop; the continuous saving of the measured data avoids

losing the measurements made up to that point.

- When connected to the computtre computer continuously saves the data, the measurement can be saved before

closing the software.

User guide
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Chapter 1Information and safety 1.5 Commissioning

1.4.2 Specialuse case

No specific cases identifie®ee sectiord.2.4for contraindications

1.5 Commissioning

Check that the device is not damaged; if you have any doubts about the integrity of the device and its proper func-
tioning, contact Electronique du Mazet or your distributor.

If the device was stored in a cold place and there was a risk of condensation, let the device rest for at least 2 hours at
room temperature befossvitchingit on.

Before using the device for the first time, cleaning it and its accessories is recommendedtice#a

1.5.1 Charging the device

The device is delivered with a USB cable. You can choose between two ways of charging youvidevicgmputer
or via the USB powe(seel.2.7). Once plugged in, the charge starts automatically and an electrical plug logo is displayed
in the title bar This logo appears in grey when thelOS is charging and in green when the battery is fully charged.

Thedevicebattery is charged before shipment; however, it is recommended to charge it before the first use (we advise
you to chargdt for 12 hours before the first use).

When using the solution of connecting the device to a computer via the USB cable, charging will be slower than via
aUSB power adapteseel.2.?).

»~ . ltis preferable to charge/discharge the battery as fully as possible to ensure a long service life. Ct
l\ | /} device to its maximum capacity and only charge it when it has reached a critical battery level.
e = 4

("/' \"\‘ To disconnect the device from the power supply, the USB power adapter must be disconnected.
\\://
1.6 Applicable symbols
Front side
’ @D 50 Name of the device
Upper side
‘ l ’ Caution: Switching the device on/off
USB Mini-USB port for recharging the device, or connecto a PC (data exchange)
Lower side
-Patient answer button connectiar fudiometry
AUX . .
-EchoDf connection for electrophysiology
. -Acoustic stimulator connection for audiometry and electrophysiology
Audio ) ) o
-OAE probe connection for otoacoustic emissions
User guide=1. 10 11
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Chapter 1Information and safety 1.6 Applicable symbols

n Headset connection

Back side

Warning: this logo draws your attention to a specific point

Operating instructions: this logo informs you that the operating instructions must be
read for safe use of tlievice
| I
|
H = =

Recycling This device must be disposed of in an appropriate materials recovery ar
cycling facility. Consult the manufacturer.

Direct current

Serial No.

Manufacturer

Date of manufacture

Country of production

R E F Product reference

c € CE marking
U DI Unique ID
M D Medical device

User guide=1. 10 12
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Chapter 1information and safety 1.7 Identification label

EE_] Operating instructions

1.7 Identification label

Information and specifications are given on the back of each device on an identification label

Electronique
Mazet MD
3 Allée des Morilles
43520 LE MAZET ST VOY
FRANCE
é @ E CEsvia
= 0459 -
Device: Device identification label

(ll_ REF| ECHO01KP110-A0
2021 SN | 21151-001

@)
ECHOO01KP116A0

e  (01)03701330200364
£ (2 (21)21151-001
T (11)21121

2021

1.8 Patient data confidentiality

The device collects data. It is the practitioner's responsibility to apply and comply with the European Parliament's
General Data Protection Regulation 2016/679. When returning the device to treakfteservice, the user must delete
the patient data &ém it so that it is not disclosed. The practitioner has the possibility to make a backup copy of the data
by saving them in theCHOSOFT software(seesection5.3.2 before deleting the patients from the devisee section
5.3.3.2.

TheEL1OS device is intended to be used dmythorizedhealthcare professionals only. To ensure the confidentiality
of patient data and to prevent disclosurartauthorizedhird parties, a password can be set at the first start of the device.
Please refer to sectidhl.3for more information.

‘ _ EcHopIA advises you to regularly renew the password of your device. It is also advisable to activa
i JJ lock mechanism of the computers on which you have installeHGR®OSOFT softwareafter a short
¥  period of inactivity.

1.9 Cybersecurity

As the device and itSCHOSOFT software are computdrased systems that are integrated into larger information
systems, certain rules and good practices must be put in place to ensure the safety of patients and users.
Electronique du Mazet does not provide or control the operating environment of its products, so it is the responsibility of
the practitioner to ensure that the following recommendations are followed.

1.9.1 Good practices for computer security

-Keep your software up to date, including the operating system (Windows or MacOs)
-Use operating system accounts to manage access.

-Use strong passwords to access accounts

-Lock down the computer when not in use

-Back up theeCHOSOFT database regularly (sée4.1.0

-Verify the authenticity of any thirgharty software you install

-Use antivirus software and a firewall

User guide=1. 10 13
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Chapter 1Information and safety 1.9 Cybersecurity

-Since the device andCHOSOFT do not need to access the Internet, isolate the computer from the network as much as
possible.
-Check echodia.com periodically to see if updates are available.

1.9.2 Technical Information

-The ECHOSOFT software is a Java program

-It embeds its own java execution environment (JRE+JVM) in order not to interfere with other software. (installed in the
same folder, by defaultC:\Program FilesEchodiaEchosofijre)

-The configurations of the software as well as the database are savedcerhtsffolder of the user folder (exC:\Us-
ersromain.echosoit

-The software uses the port 32145 of the local loop (localhost / 127.0.0.1) in order to check that there are not several in-
stances of the software launched at the same time.

-The software usesgeneric driver (WinUSB)to communicate with the device

The installation and use of thimhrty software on the computer are the responsibility of the user

, software, when not supplied, validated, or recommended by the manufacturer, may modify the IT

{ l ment, interfere with system components, reducéopmance, compromise security, or affect the prope

J eration of the device. The user is therefore responsible for ensuring that any installpdrtyisbftware |
compatible with the intended use of the system and does not interfere with its operation

User guide=1. 10 14
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Chapter 2

General information about using=L10

2.1 Initial Start -up of the device

2.1.1 Switching on / starting

The device can be turned on without any other part connected (OAE probe, EchoDif).
Turn on the power using the switch on top of the device (if it does not start, make sure the device's battery is charged)

2.1.2 Touch screen calibration

For the first starup, it is necessary to calibratetouch ®
screen. The following window appears:

Press the cross

The screen has to be calibrated at 5 different points. fAppuyez sur la croix
Simply hold the stylus down on the cross at the center
of each of the circles that appear successively.

, Calibration is important for comfortable use. It is highly advisable to calibrate the device while holdir
' | atable, and using the stylus.

2.1.3 Password
After the screen calibration, the password definition windows appear. If you choose to set up a password, it will be
asked to you each time you start the device. To do thi s

by clickiamgeo®PaB8€wordo. The password must contain betw
order to ensure the proper seized of it.

Password

Lock the device with a password

Validate

Change password

You can access the password configuration window | at
allows you to change the password, but also to activate or deactivate the locking.
If you forget your password, please contalectronique du Mazedr your reselleto receive an unlocking code.

User guide= 10 15
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Chapter 2General information about using ELIOS 2.1 Initial Startup of the device

2.1.4 Home screen

Once this step completed, the homepage appears:

Several items of information appear on this page. First, it contains the 3 possible selection parameters when the device
is starting

A USB: enables to activate the USB port of the device in order to recover, store and analyze the measurements made
with it on a computer. Enabling the USB port of the device is also necessary for the realization of measures from a
computer via th&e CHOSOFT software

A Measure: this is the main mode used for making and consulting measurements.

A Config: configuration of the various device options.
The homepage is used for choosing the system language by clicking on the flags at the bottom left of the screen
At the bottom right, the serial number of your device is displayed.

A title bar is present on all windows of the device. From left to right, it contains

A The current window title.

A The charge indicator (grey: charging. Green: charged).

A Thedateand time.

A Tha battery level.

A A button for returning to the previous window (on the homepage screen, it is used for switching off the device).

2.1.5 Switching off the device

To turn off the device, you can click on the back button
at the top right of the home screen. A shutdown confir- Switch Off
mation message will appear:

It is also possible to press the power button on the top
of the device to bring up this screen from any browser
window.

Energy saving modevhen you are not measuring, the
deviceautomatically turns off after 5 minutes of inac-
tivity.

PN

v Itis possible to force theeviceto turn off by holding down the power button at the top of the device dur-
q J ) ing 4 seconds.
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Chapter 2General information about using ELIOS 2.2 General device configurations

2.2 General device configurations

Configuration

Some of the device general operating parameters can be Date System
configured. Accordingly, it is possible to set the time,
date, brightness and orientation of the screen. To do this, LCD About

just enter the configuration menu from the main screen.

Config OAE Config Click

Calibration Headphone

Date and time S | Fe
Hour Minute
The date and time can be configured from ‘tbate Da Month
and Time" window - I +
Year

- I +

Save
Ve ¥

‘J j | The change to and from daylight saving time is not automatic.

LCD s X

The"LCD" menu allows you to adjust the brightness I 0‘
of the screen with an adjustable gaufee"Rotat ion"

button allows the display to be rotated by 180°. This can
be useful depending on the location and position in

which the device is used. It is also possible to recalibrate Calibrat
the touch screen.

'\ It is possible that some drifting appears after using the tactile screen for some time (several months) (e.g.:

M clicking on the buttons becomes less accurate), in which case sciesibration is necessary.
System & [ b
The "System” button informs you about the hardware e L
and software version of the device, and the amount of S/N - 19137 - 038 EchoDif - N/C
free memory space on the |05 device Battery - 4.00 V Battery - 87 %
The « Data factory reset» button resets the measure- Free Memory : 7935.52 Mo

ment parameters to the default values
If you choose to set up a password lock, you will be
asked for it every time you start the devisee2.1.3. Data factory reset

Settings

Lock password

The 'Settings' button enables the access to the menu Settings

for activating the optimised stanp modes for operators

who use (mainly) the device connected to the computer Automatically start the device
(ECHOSOFT). The "Settings" button enables the access xhen el s i pluaned

to the menu for activating the optimised st#ptmodes
for operators who use (mainly) the device connected to
the computer.

Start the device in USB mode

User guide= 10 17
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Chapter 2General information about using ELIOS 2.3 Advanced configurations

The «About» menu contains the contact details of the
companyElectronique du Mazet

Calibration

. Twansmitter | Calibration Date |
[ nseit [ 2022/01/25 |
| EchoDAE = |  2022/01/10 |
. bbaso [ -
T h eCalibrationd menu al |l ows t he " Radioear B71 | - |

acoustic calibration values defined for your device

Plugged stimulator :
Echo-OAE

ﬁ\\ Don't modify this value, onlfzlectronique du Mazetr your reseller are approved to realize this cali-
\_=_/ bration.

' "\ The 'O device must be calibrated once every year to guarantee the quality of the measurements.
H Please contact your retailer to plan this calibration.

cated on the back of it on the S/N line. This number is also displayed at the bottom rightarhthe

;‘J) Some of these options require a password to be changed. This is the serial number of your device, indi-
page

2.3 Advanced onfigurations

2.3.1 Otoacoustic emission (OAE) configurations

There are different protocols for collecting and studyit@pcoustic emissions. If you are accustomed to a specific
protocol, the=1.1OS device allows you to define your own configurations

"
\ . q
w A bad setting can make the next measurements unusable and irrelevant.

Configuration

I'n the main menu Godnfigi heThlev

settings windo@onfiy@PeEds t oClaice Date System
cess the advanced otoacoustic emissions settings.
A password will be required to be able to change the LCD About

default settings. The password is the 8 digits of the de-
vice serial number. The serial number can be fund on
the label located on the back of the device or at the bot-
tom right of the home screen.

Config OAE Config Click

Calibration Headphone

'\ If you have any doubts about the configuration set, clickResét datd to return to the parameters dis-
= / played at the factory configuration.
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Chapter 2General information about using ELIOS

2.3 Advanced configurations

Config DP-gram : Access to the Digrammeasuremergettings

Config OAE

| [-X
&3

Config DP-gram Config TEOAE

J Protected access to settings

DP Frequency Config

F1=F2!

2*F2-F1

J zFi-F2

Reset data

Return

Config TEOAE : Access to th@ EOAE measuremergettings

Protected access to settingsf the checkbox is selected, the access to the configuration (DPgram and TEOAE)

directly from the measurement screen is locked, as well as the parameters in screening mode.

DP Frequency Config: set the frequency gap betwetbe 2 simulation frequency F1 and Far Shift-OAE and
DPgrammeasuremenihe value set is the ratio between Fil B2 (1.2 by defaulj :

The "2 *F17 F 2" and "2 *F21 F1" checkboxes allow to choose which distortion product will be investigated in

®0x 30

_the Shift-OAE andDP-gram curves

N
@ These two parameters are availableShift-OAE andDPgram.

2.3.1.1 Config DP-gram

()

If you are not familiar with the settings and howdifyingthem can affect the test results, do not try to
change them. Incorrect settings can make future measurements inoperable and irrelevant.

The DPgram configuration window allows you to mod-
ify the test parameters (test frequencies and difference
between L1 and L2 intensities) asdstomizevalida-

tion criteria. Changes to the protocols should only be
made by qualified personnel.

DP-gram

ES | I
1500Hz A 2000H;
O 100042 B s000Hz

Li-12+ B 10 EJdB
8 5 s

1000Hz

B 300042

Power
Power L2 (Screening)
Max Test Time

Min SNR

Min DF Level

Freqs Nb for PASS

Reset data

80
8 [po
T
- N

Frequencies

List of frequencies that will be scanned (from the highest to the lowest)
1kHz is not recommended for screening, due to its sensitivity to noise

Power: L1=L1L2 +

The

di fference in

intensity

bet ween

PowerL2 (Screening

The intensity of L2 in dB SPL in "screening mode" if "Protected access to settin

activated Otherwise, the intensity is adjusted directly in the test window

Max Test Time

Maximum test duration for each frequency in "screening mode" in case of no resp

Min SNR

Minimum value (in dB) of the signal level compared to the noise ®vebnsideithe

distortion product (DP) present (detectatipactfrequency

Min DP Level

Minimum value (in dB) of the signal levéb considerthe distortion product (DPas

present (detected) at each frequency

Fregs Nb for PASS

The minimum number of frequencies Wikl present (detected) required to determ

"PASS" in screening mode

User guide=1.1O
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Chapter 2General information about using ELIOS 2.3 Advanced configurations

/|\\‘ If you have any doubt about the configuration, click Besget datéd to return the factory configuration
= / andConfirmo .

2.3.1.2 Config TEOAE

~ = If you are not familiar with the settings and haowdifyingthem can affect the test results, do not try to
| change them. Incorrect settings can make future measurements inoperable and irrelevant.

(D

The TEOAE configuration window allows you to mod-

ify the validation criteria for the streening modé. TEOQAE
There are two ways to validate the presend®AiE:
- Validation by the number of frequencies detected W Statistical detection

for a given value of the sign#d-noise ratio m
. . .. . Min SNR _— _+ dB
- Validation by statistical analysis. "

Screening validation settings:

. o Fregs Nb for PASS -
For this second case, the detection is based on the cor i a s o
relation between the two buffers, the stability of the re- o e e
sponse and the presence of @AE signal. Thus, the Power (Screening) B s s
settings for the minimum SNR value and the number of
frequencies for validation are disabled. Protocol Reset data Validate
changes should only be performed by qualified person-
nel
Statistical detection Enable the statistical detecti@Method used in the previowersior).
Min SNR Minimum value (in dB) of the signal level compared to the noise l®vebnsideithe

OAE present (detectedt eachfrequency

Fregs Nb for PASS

The minimum number of frequencies WEAE present (detected) required to determ
"PASS" in screening mode

Max Test Time Maximum test duration for each frequency in "screening mode" in case of no resp

Power(Screeniny

The intensity in dBin "screening mode" if "Protected access to settings" is activg
Otherwise, the intensity is adjusted directly in the test window

o~

(,

(1=

. For acoustic and physiological reasons, the frequency reliability of the TEOAE test is between 2Khz and

| 4KHz, the validation criteria with a minimum number of frequencies above 3 can make the test slow and
prone to false negatives.

(J

N LIf you have any doubt about the configuration, click Beset datd to return the factory configuration

“ . by
and 'Confirmo .

2.3.2 Configuration of the click stimulus

You can configure thelick stimulation correction(This configuration is valid foABR, ECochGandVEMP).

Configuration

. . . . Date System
In the device main menu, click o88nfig". The param-
eter adjustment window opens. LCD P
Click on "Config Click" to gain access to the advanced
click settings. Config OAE Config Click
Calibration Headphone

(1

\-‘ If you have any doubt about the configuration, click Beset datéd to return the factory configuration

-
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Chapter 2General information about using ELIOS 2.3 Advanced configurations

Config Click
Click

dBHL = dBSPL + [ zs [J(dB)

Noise

Noise = Click - [ 5o E3(dB)

1 Click: Used for adjusting the interval between the physical power of the clicks (dB SPL) and the perceived intensity
(dB HL) (25 by default). The adjusted coefficient corresponds to:

Emitted poweldB HL) = Set powe(dB SPL) + X(dB SPL)

1 Noise: Used for adjusting the interval between the power of the clicks and the power of the maskifwhiteise
noise (50 by default). The adjusted coefficient corresponds to:

Noise powerdB) = Click power(dB SPL)i X (dB SPL)

2.3.3 Selection of the connecteghck headphones

In most cases, the unit comes with only one headset, which is properly configured at the factory. However, you have
the option of changing the type of headphones that will be recognized when connected to shekieck you have
several headphones with a jgallkig that have been calibrated for your device, you will need to go through this menu to
switch from one to the other

) Never connect headphones that have not been calibrated for your device!

\ It is extremely important to choose the right model of headphone to ensure that the calibration is ¢
= loadedwhen using it.

1"_‘ f_l | Stimulators connected to thaudio” input are automatically recognized by the device.

Jack headphon

Choose the headphone connected
to pour jack socket

In the main menu of the unit, click oiCdnfig". The hee iR

settings window will open. Click on "Headset" to access TDH39 DD45
the selection of the headset that will be recognized when
connected to the jack. Select the headset model you will
use and click Save'. Insert

HDAZ80 DD450
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Chapter 3

Introduction and test setup

3.1 ABR

ABR: Auditory Brainstem Response

Auditory Brainstem Response, also known as brainstem auditory evoked potentials are widely used bfi¢tdiotineu-
rological explorationand ENT. It is a nofinvasive electrophysiological technique based on the principle of electroenceph-
alography (EEG), it provides objective test, reproducible information about the auditory function, from the cochlea to the
brainstem.

It showselectrical activity of peripheral auditory pathways following application of an acoustic stimulation (most often a
click) in the overall activity of the EEQABR's therefore use an averaging technique to reveal the specific auditory electro-
physiological responses (improvement of the sigoaloise ratio).

ABR techniques are widely used for exploring the nerve conduction in the auditory pathways,A&Bn(yresentation of
acoustic stimulation at a set intensity of 80dBnHL for instance) and thus revealing all the malfunctions evident in these
auditory pathways: acoustic neuroma, demyelinating diseases (multiple sclerosis, leucodystrophy...}cathietmodis-

eases and auditory neuropathy.

Furthermore, by applying acoustic stimulations of decreasing intensity, ABR's make it possible to objective hearing threshold
for each ear (threshold ABR). The ABR's inform us about the possible presence of cochlear pathologies (perception deftness
with arise of the auditory thresholds) but also about the possible presence of dis¢lasesiddle earghift of the curvep

Typical ABR plots consist of several waves numbered from | to V. In the case of fB&tis, (neurological tracing), the
waves |, lll and V must be clearly identified in a context of normality, with presence variability for waves Il and IV. These
waves must appear in a normality range.

Any increaseof this latency timeés a sign ofa conduction problem, and suggests that additional investigation is necessary.

Conventionally, and for clarity and simplicity's sake, it is accepted that wave | is generated by the distal portioibdthe a
nerve, wave |l by the proximal portion, wave Il by the cochlea core and wave V by the inferior colliculus contralateral to
the stimulation.

Within the scope of auditory threshold research, analysis gBfeis centered on the evolution of wave V in the course of
decreasing intensity. The intensity at which wave V "disappears" is then associated with the intensity of the auditddy thresh
for the test ear.

ABR's is a way toobjectively and nofinvasive evaluating auditory function and nerve routes on newborn, child, adult
whether awake, anesthetized/sedated as in spontaneous sleep (without any alteration).
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3.1ABR

3.1.1 Equipment

To make aABR measurement you need the following equipment

Common element®r all configurations

O

R e e 2

OS unit ECHO-DIF unit
Electrophysiology .: 4 surface electrodes
cable '

Measurement witinsert earphonand acoustic tube (inserts + tube)

Insert earphone

Acoustic tubes for foam
eartips

i

2 foam ear tips ER34A 13mm
2 foam ear tips EOI£34B 10mm
2 insert earphongrtips ERBIE 4mm
2 insert earphongrtips ERZID
3.5mm

Acoustic tubes

o

2 OAE ear tips TO4 tree
or

2 OAE ear tips Txx

(xx size in mm)

Measurement with insert earphaffiermer version)

Insert earphone

=

2 foam ear tips ER34A 13mm
2 foam ear tips EOFr%34B 10mm
2 insert earphongrtips ERBIE 4mm
2 insert earphongrtips ERRID

3.5mm
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Measurement with DD45 headset

DD45 headset

3.1.2 Patient setup

91 - KL
<

DD45

L Using anotoscopemake sure that the ear canal is not obstructezhbyax.
'Y This operation must be carried out by a qualified person.

(& These instructions must be adapted depending of the ear(s) tested, in every easedioe corresponds
"?‘s\ to theright ear, theblue color to theleft ear.

A Connect théked clip tool to theRed electrophysiological cable and tBée clip to theBlue electrophysiologi-
cal cable

A Connect the electrophysiological calbdethe ECHO-DIF. Connect th&€ CHO-DIF Mini-DIN onthe AUX con-
nector

A For measurement with the insert earphqne the tip on théeft ard right earphone Then, connect the ear-
phoneMini-DIN to the«Audio» connector of thé-LL1OS unit.

If you havethe « pediatric kit», you can use the acoustic tubes with OAE ear tips connected on the insert ear-
phone instead of the foam ear tip (titabex» option must be activated on the software).
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A To make measurement wilPD45 headsef connect theheadset cable on thack plug of the= 1. |OS (indicated
with the headset icon)

A Clean the surface of the skin where the electrodes will be attached with abrasive gel. This decreases the impedance
of the skin. Depending on the contact being used, it may be necessary to remove the deposit with a cleaning agent
(such as alcohol).

A Attach an electrodentinus) in the middle of the forehead, just below the hairline. The positioning of the other
electrode Patient Referency is far less strict. This electrode can be placed on the forehead, on the temple or on
the chin

A The electrode¥'+ andV+ must be attached behind the ear to be tested (on the mastoid)

A Connect the electrode in the middle of the foreheaidi(s) with theBlack clip and thePatient Referencewith the
Greenclip. TheRed clip must be connected to the electrodes placed behirditine ear and thd&lue one behind
theLeft ear. TheRight/Left switch is automatically done.

A Roll the foam ear tips on theed stimulator between your fingers then insert it in tly@t ear. Then insert the ear
tips plug onBlue acoustic stimulator ifeft ear. TheRight/Left switch is automatically done.

Incorrect insertion Correct insertion

a The patient must be placed in comfortable way to avoid any sixeasiuscle tension
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3.2 ECochG

ECochG: ElectroCochleoGraphy

Among the Auditory Brainstem Response, we group together the Brainstem Auditory Evoked PoteBEjIsuid the
Cochlear or Electrocochleographic potenti®€ochG). Traditionally, ECochG was carried out under anesthesia using a
transeardrum invasive electrode placed on the promontory. Thanks to itstkmewin the field of electrophysiological
measuremenECHODIA was able to develop a technique usable on a routine basis, without anesthesia andrinasiven
manner, using an electrode covered with a fine film of gold, delicately inserted into the outer ear canal.

Cochlear potentials include the Cochlear Microphonic Potential (CMP), the Summation Potential (SP) and the Action Poten-
tial(AP).

The CMP, particularly characteristic because of its sinusoidal aspect, reflects the contracting of the outer hair cell when
encountering an acoustic stimulation. It is easily identifiable by the use of a constant priority click (rarefactionnmatiomde

click). Neglected at length by electrophysiologists, and wrongly considered as an artifact, CMP was erased from the traces
by the abusive use of alternating click polarity.

AP has 2 particularly ample negative components N1 with a culmination time of around 1.5 ms and a component N2. Com-
ponent N1 of the AP corresponds to wave | recordedBR. N1 is generated by the distal portion of the auditory nerve.

The SP is not sensitive to the stimulation polarity. It is relatively characteristic because it consists of a stepped negativ
deflection based on the component N1 of the AP. The SP is a complex multicomponent electrical signal on which the nature
of the generators has not yet been clearly established.

As a complement t&\BR, ECochG can be used for highlighting a wave | which is difficult to identify AIBR traces,
research into hearing thresholds, research into a residual cochlear activity (as in the case of a cochlear implafitbalance),
evaluating the cochlear function for auditory diseases (CMP's prese®Bfas$), peroperatory monitoring in surgery of

the acoustic neuroma. One of the current indications dE@mhG is the evaluation of the SP/AP ratio which is increased

in pathologies associated with endolymphatic hydrops disease.

3.2.1 Equipment

To makeECochG measurement you will need the following equipment:

8]

OS unit ECcHO-DIF unit

P S S

Electrophysiology Insert earphone
cablewith accessories

2 electroacoustic tubes
2 surface electrodes
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[ 2 gold ear tipER3-26A 13mm
W or

2 gold ear tipER326B 10 mm

3.2.1 Patient setup

ECochG L
Power (dBHL)

Clic / Seconde

Tube Nb Stim

Using anotoscopemake sure that the ear canal is not obstructezhbwax.
¢ This operation must be carried out by a qualified person.

{ These instructions must be adapted depending of the ear(s) tested, in every asedioe corresponds
§ to theright ear, theblue color to theleft ear.

A Remove theed clamp br the electrophysiological cable and plug the electroacoustic cable. Plug, as well, the
tube to theed insert earphone.

A Insert the gold ear tips in the electroacoustic tube

A Do the same foheleft electroacoustitube and stimulator
A Plug the electrophysiologic cable to tBeHO-DIF unit.

A Connect the earphone MHRIN to the «Audio» connector of theé | |OS unit. Connect theECHO-DIF Mini-
DIN on theAUX connector

A Clean the surface of the skin where the electrodes will be attached with abrasive gel. This decreases the impedance
of the skin. Depending on the contact being used, it may be necessary to remove the deposit with a cleaning agent
(such as alcohol).

A Attach an electrodeninus) in the middle of the forehead, just below the hairline. The positioning of the other
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electrode Patient Referencg is far less strict. This electrode can be placed on the forehead, on the temple or on
the chin

A Connect the electrode in the middle of the foreheaidys) with theBlack clip and thePatient Referencewith
theGreenclip
A Roll and slightly crush the golden electrodes between your fingers, then insert it in the tested eaRedmalts (

for theRight ear,Blue tube for the_eft ear). If possible, after insertion of the golden electrode, apply a drop of saline
solution into the ear canal (this can improve the electrical conduction).

Position of the edip in the auditory canal

Incorrect insertion Incorrect insertion

'a Be careful notduseb o much physiological serum to avoid fildl

The patient must be placed in comfortable way to avoid any sixeasiuscle tension
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3.3VEMP

3.3 VEMP

Otholithic Evoked Potentials (OEP) or Myogenic Vestibular Evoked Potentials the (VEMP) are saaitigie reflex rec-

orded in response to an acoustic stimulation. They study the saspirnal way: the sacculo, the inferior vestibular nerve to

the sternecleidomastoid (SCM) ipsilateral via the cervical spinal cord. The PEO or VEMP, are recently used in the battery
of cochleavestibular explorations tests and reinforce the aid diagnostic in addition to others tests such as the audiogram and

Auditory Brairstern Response (ABR).

Sounds stimulations of high intensity (90 to 100 dB) activate primary vestibular neurons innervating the saccule and second-
ary vestibular neurons lower of nuclei and side vestibular.

In practice short sounds clicks (100 ps) or shorts Tone Bursts from 90 to 100dB are unilaterally issued by using an acoustic

stimulator at 1 kHz or 500 Hz frequency (TeBearst).

The OEP are collected at the two SCM muscles through skin electrodes placed at the 1/3 superior part of these two muscles
During the recording, patients are placed lying supine with a head position elevated to increase their heads so that their SC
muscles are in contraction. It is sometimes useful to turn the head of the side opposite the stimulation to increase muscle
necessary
The VEMP are the amplified, filtered and averaged on 500 stimulations. The saccule being innervated by the inferior ves-
tibular nerve, such as the posterior CCS, the results are complementary to those obtained by using the caloric tests, which i
testing the external caha&valuate the function of the higher vestibular nerve. This test assesses the functioning of saccule

contraction.

ndeed

itos

receptors and saccufpinal channels.

3.3.1 Equipment

because

To make VEMPmeasurementVEMP and oVEMP), you will need the dllowing equipment

t he

Common element®r all configurations

8]

R e = T A

OS unit

ECHO-DIF unit

Electrophysiologic
cable

4 surface electrode

Measurement with insert earphcared acoustic tube (inserts + tube)

Insert earphone

Acoustic tubes for foam
eartips

2 foam ear tips ER34A 13mm
or
2 foam ear tips ER34B 10mm

evoked
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or

2 insert earphone tips ERI3IE 4mm
or

2 insert earphone tips ER3ID

3.5mm

Measurement with insert earphaffi@rmer version)

2 foam ear tips ER34A 13mm
or
2 foam ear tips ER34B 10mm

£ or
Insert earphone _ﬂ_ 2 insert earphone tips ERRIE 4mm
or

2 insert earphone tips ERI3ID
3.5mm

Measurement with DD45 headphone

DD45 headphone

\

3.3.1 Patient setup

. Using an otoscope, make sure that the ear canal is not obstrucaewsx.
‘ _’ ’ This operation must be carried out by a qualified person.

= These instructions must be adapted depending of the ear(s) tested, in every icasedioe corresponds
\s,) to theright ear, theblue color to theeft ear.

A Connect théked clip tool to theRed electrophysiological cable and tBéue clip to theBlue electrophysiologi-
cal cable

A Connect the electrophysiological calbdethe ECHO-DIF. Connect th&CHO-DIF Mini-DIN on theAUX con-
nector

A For measurement with the insert earphone, put the tip deftrad right earphonesThen, connect the ear-
phone MiniDIN to the«Audio» connector of thé | |OS unit.

A Roll the foam ear tips on theed stimulator between your fingers then insert it in tlg@t ear. Then insert the ear
tips plug onBlue acoustic stimulator iteft ear. TheRight/Left switch is automatically done.

Position of the eatip in the auditory canal
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Incorrect insertion Correctinsertion

A To make measurement wilD45 headsetconnect the headset cable on jaek plug of the= 1 |OS (indicated
with the headset icon)

A Clean the surface of the skin where the electrodes will be attached with abrasive gel. This decreases the impedance
of the skin. Depending on the contact being used, it may be necessary to remove the deposit with a cleaning agent.

3.3.1.1 cVEMP

Clic  Seconde

Tube

A Attach an electrodeatient Referencein the middle of the foreheajlist below thehairline. The otherelectrode
(minus) is placed on theternum.

A The electrode¥'+ andV+ must be placed on the sternocleidomastoid muscles.

~~ . Tomake measurement on botireeasier, it is recommended to equip one ear at a time because the
"a urement position is hard to hold when the electrodes and clips are on both sides.

A Connect the electrode in the middle of the foreheapatient) with thegreenclip and theV- with the black
clip. TheRed clip must be connected to the electrodes placed oRithie sternocleidomastoichuscle and the
Blue one theleft sternocleidomastoid muscle. TReght/Left switch is automatically done.
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Position

ForthecVEMP measur ement, the patientds position is very impo
Indeed, to correctly collect data, thernocleidomastoid muscle must be contracted enough. The best way for that is to lie
down the patient and ask him to keep his head elevated in the opposite direction of the stimulation.

3.3.1.2 oVEMP

A

——————

A Attach an electrodg”atient Referencgin the middle of the forehead, just below the haitlPat two waltaligned
electrodes under the eyes.

A The V+ will be the closest to the eye, the other dhimus (V-), just below.

For measurement on both sidé switch betweeX+ andV/+ is automatic, however, you must physica
switch theV- electrode.

Ref

V+

A Connectthe electrode in the middle of the foreheadf(patient) with thegreen clip and theV- with the black
clip. TheRed clip must be connected to the electrodes placed und&ighé eyeand theBlue one under théeft
eye. TheRight/Left switch is automatically done.
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Position

For the OoOVEMP measurement, the patientds position is
quality. Indeed, to correctly record data, the patient must be seated, the head perpendicular to the bust and looking up at
an angle of approximately 45°.

3.4 ASSR
ASSR: Auditory SteadyState Responses

The Auditory Steadhbtate ResponseB8%SR) is an electrophysiology measurement used to determine the hearing loss degree
with a specificity in frequency.

The sound stimuli (500Hz, 1000Hz, 2000Hz and 4000Hz) are presented with modulation frequencies sufficiently spaced so
that their physiological responses do not interfere with each other. The presentation frequency (or modulation frequency) of
the stimulatbn signal will be analyzed on an electroencephalogram (EEG) in order to determine the hearing threshold of the
corresponding stimulus (LINS & Picton, 1995; Lins et al., 1996) .

The response presence is determined by statistical tests which analyze the coherence of the signal (amplitude and phas
between the different samples collected during the measurement. These tests provide objective responses with a previousl
known rate ofalse positive. This is why they are commonly called "objective response detection” techniques (ORD) (Melges
et al., 2009).

The objective nature and the possibility to stydy a hearing threshold for each frequency indié&8Rres an important
tool for audiological assessment, mainly for ramlaborative individuals (children, cognitive impairment, legal procedures).

Until now, threshold research in children has been carried out using Auditory Brainstem Response (ABR) at specific frequen-
cies (Burst). The possibility of testing several frequencies at the same time without loss of specificity Bys&tradiows

a reduction of the measurement time. In addition, statistical calculation tools, indicating the presence (or absence) of a re-
sponse, facilitate the accessibility of the test for less experienced operators, compared to the ABR, which normedly involv

a subjective visual analysis of the curves.

ASSRSs results have shown great accuracy in identifying severe and profound hearing loss.However, many authors have
reported a greater variability in normal hearing volunteers and patients with mild sensorineural loss (Han, Mo, Liu, Chen and
Huang, 2006).

3.4.1 Equipment

To make aASSRmeasurement you need the following equipment

Common element®r all configurations
i
! OS unit ECHO-DIF unit
Electrophysiology C 4 surface electrodes
cable
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Computer+ software

USB cable ECHOSOFT

Measurement with insert earphcgred acoustic tube (inserts + tube)

Insert earphone

2 foam ear tips ER34A 13mm

or
_ 2 foam ear tips ER34B 10mm
— Acoustic tubes for foam 2.4 or
- eartips ‘ﬁ_ 2 insert earphone tips ERBIE 4mm
or
2 insert earphone tips ERI3ID

3.5mm

Measurement with insert earphaffi@rmer version)
2 foam ear tips ER34A 13mm

or
_ 2 foam ear tips ER34B 10mm
£ or
Insert earphone ,ﬁ_ 2 insert earphone tips ERI3IE 4mm
or
2 insert earphone tips ER2ID

3.5mm
Measurement with DD45 headset

DD45 headset

/.4 TheASSRmeasurement is only available BGBHOSOFT . This functionality is not available stand
‘ \J) alone mode.
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3.4.1 Patient setup

\a Using anotoscopemake sure that the ear canal is not obstructezhbyax.
@ This operatiormustbe carried out by a qualified person.

ﬁ These instructions must be adapted depending of the ear(s) tested, in every rakedloe corresponds
\.g to theright ear, theblue color to theleft ear.

A Connect théRed clip tool to theRed electrophysiological cable and tBéue clip to theBlue electrophysiologi-
cal cable

A Connect the electrophysiological calbdetheECHO-DIF. Connect th& CHO-DIF Mini-DIN on theAUX con-
nector

A For measurement with the insert earphone, put the tip deftred right earphonesThen, connect the ear-
phone MiniDIN to the«Audio» connector of th& L|OS unit.

If you havethe « pediatric kit», you can use the acoustic tubes with OAE ear tips connected on the insert ear-
phone instead of the foam ear tip (tftabex» option must be activated on the software).

A To make measurement wilbD45 headsetconnect the headset cable on jaek plug of the= 1 10S (indicated
with the headset icon)

A Clean the surface of the skin where the electrodes will be attached with abrasive gel. This decreases the impedance
of the skin. Depending on the contact being used, it may be necessary to remove the deposit with a cleaning agent
(such as alcohol).

A Attach an electroden{inus) in the middle of the forehead, just below the hairline. The positioning of the other
electrode Patient Referenc is far less strict. This electrode can be placed on the forehead, on the temple or on
the chin.

A The electrode¥'+ andV+ must be attached behind the ear to be tested (on the mastoid)

A Connect the electrode in the middle of the forehea@idys) with theBlack clip and thePatient Referencewith the
Greenclip. TheRed clip must be connected to the electrodes placed behirgidine ear and th&lue one behind
theLeft ear. TheRight/Left switch is automatically done.
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A Roll the foam ear tips on theed stimulator between your fingers then insert it in tlg@t ear. Then insert the ear
tips plug onBlue acoustic stimulator iteft ear. TheRight/Left switch is automatically done.

Position of the eatip in the auditory canal

Incorrect insertion Correct insertion

As the test cafastup to 40 minutes in the case of a threshold setirelpatient must be placed in comforta-
ble way to avoid any excessive muscle tensiod discomfort
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3.5 DPMC (Hydrops)
DPMC: Cochlear Microphonic Potential Phase Shift

The cochlea, a peripheral hearing organ, contains outer hair cell (OHC) which play a part in the amplification of acoustic
signals because of their contracting property. By applying an acoustic stimulation to the ear, more particularly bysa tone bu
at afrequency of 1 kHz, we will stimulate "the" OHC which is sensitive to this frequency.

The OHC stimulated in this way will contract by "resonance", that is with the same frequency as the stimulation frequency
(1kHz). In the same way as for a muscle, the contracting of the OHC will generate a specific electric potential: The Cochlear
Microphone Potential (PMC).

In addition, by contracting, the OHC will put the basilar membrane into movement inducing the movements on the endolym-
phatic liquid, affecting the auditory ossicles then the eardrum. By vibrating, the eardrum emits a specific sound, &t Otoacou
tic emission(OAE). In the case of a 4#one acoustic stimulation, the otoacoustic emissions received will result from two
stimulations, a distortions product of otoacoustic emissions (DPOAE).

The repetition of an identical acoustic stimulation is followed by identical responses by the outer hair cell. However, any
environmental change in the OHC, and more particularly any change in thedokigar pressure will constrain them and

slow down heir responses. The frequency and amplitude characteristics of the OHC are more or less identical when the intra
cochlear pressure is increased. However, the pressure stress will slow down the emission of the PMC or DPOAE by inducing
a measurable delay phase shift.

Thanks to its knowledge and cooperation with the sensory biophysics laboratory of ClEgmantd, EHODIA has found a

way of defining a new method for the physiological measurements of the inner ear: Cochlear Microphonic Potential Phase
Shift (DPMC). This worldunique measurement, the property of ECODIA, records an electrical response (from the outer hair
cell) of the cochlea following a known acoustic stimulation of "tone burst" type. "Monitored" over a given time, the cochlear
physiological parameter allows retithe monitoring of the intr&ochlear pressure change.

In a healthy subject like a subject affected by endolymphatic hydrops, a postural test (changing from the standing positions
to laying down) increases the inttachlear pressure (exacerbated as part of Méniére's disease). Indeed, during the postural
test,there was a change in the distribution of the cerebrospinal fluid (CSF) which propagates as far as the cochlea via the
cochlear aqueduct.

3.5.1 Equipment

To makeDPMC measurement you will need the following equipment:

e e e
5

OS unit ECHO-DIF unit

Electrophysiology Insert earphone
cablewith accessories
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2 electroacoustic tubes O | 2 surface electrodes

~———

2 gold ear tips ER26A 13mm
or
2 gold ear tipsER26B 10 mm

3.5.1 Patient setup

DPMC ]
Power (dBSPL)

{ a Using anotoscopemake sure that the ear canal is not obstructezhbyax.
This operation must be carried out by a qualified person.

= These instructions must be adapted depending of the ear(s) tested, in every icasedioe corresponds
' to theright ear, theblue color to theleft ear.

A Remove theed clamp br the electrophysiological cable and plug the electroacoustic cable. Plug, as well, the
tube to theed insert earphone.

L e T RS \

A Insert the gold ear tips in the electroacoustic tube.

‘

A Do the same foiheleft electroacoustic tube and stimulator

A Plug the electrophysiologic cable to theHO-DIF unit.
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A Connect the earphone MHIIN to the «Audio» connector of theé | |OS unit. Connect theECHO-DIF Mini-
DIN on theAUX connector

A Clean the surface of the skin where the electrodes will be attached with abrasive gel. This decreases the impedance
of the skin. Depending on the contact being used, it may be necessary to remove the deposit with a cleaning agent
(such as alcohol).

A Attach an electroden{inus) in the middle of the forehead, just below the hairline. The positioning of the other
electrode Patient Referencg is far less strict. This electrode can be placed on the forehead, on the temple or on
the chin

A Connect the electrode in the middle of the foreheaidys) with the Black clip and thePatient Referencewith
theGreenclip
A Roll and slightly crush the golden electrodes between your fingers, then insert it in the tested eaRedmats (

for theRight ear,Blue tube for the_eft ear). If possible, after insertion of the golden electrode, apply a drop of saline
solution into the ear canal (this can improve the electrical conduction).

Position of the edtip in the auditory canal

Incorrect insertion Correctinsertion

[, The patient must be placed in comfortable way to avoid any sixeasiuscle tension

u Be careful notduseb o much physiological serum to avoid fil
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3.6 Otoacoustic emission(Shift-OAE, DP-gram and TEOAE)

The cochlea, the peripheral organ of hearing, is capable of emittirgrnigitude sounds in response or not to acous-
tic stimulation. These sounds are easily recorded in the external auditory canal using a sensitive miniaturized microphone.
The genesis ahese soundsoming fromthe cochlea, calledtoacoustic emissiQmiepends on thgroperfunctioning of
specificcells in the cochlea: the outer hair cells (OHC). In addition, the integrity of the eardrum and the ossicular chain
is also necessary for the transmission of the acoustic stimulation wave and for the propagation of the physiological re-
sponse from the cotda to theeardrum

3.6.1 Shit-OAE

Shit-OAE: DistorsionProduct Otoacoustic Emission Phase Shift

When distortion products are being recorded,-tohé acoustic stimulation is applied (simultaneous presentation of
two pure sounds)These 2stimulatingsounds, called primary sounds, have respective frequencies f1 and f2 and will
generate the emission of a characteristic distortion product in humans at a frequenef2 of 2f1

This measurement, accomplished only by ECHODIA records an acoustic response (derived from outer hair cell) of
the cochlea following a double acoustic stimulatidvionitored" over a given time, the cochlear physiological parameter
allows realtime monitoring of the intr&ochlear pressure change.

In a healthy subject like a subject affected by endolymphatic hydrops, a postural test (changing from the standing
positions to layinglown) increases the intreochlear pressure (exacerbated as part of Méniére's disease). Indeed, during
the postural test, there is a change in the distribution of the cerebrospinal fluid (CSF) which propagates as far as the
cochlea via the cochlear aqueduct.

The repetition of an identical acoustic stimulation is followed by identical responses by the outer hair cell. However,
any environmentathangein the OHC, and more particularly any change in the iotrehlear pressure will constrain
them and slow down their responses. The frequency and amplitude characteristics of the OHC are more or less identical
when the intrecochlear pressure is increasetbwever, the pressure stress will slow down the emission of the PMC or
DPOAE by inducing a measurable delay, a phase shift.

3.6.2 DP-gram

DP-gram: OtoacousticEmission Distorsion Product Phase Shift Graphic

During the recording of the distortions product otoacoustic emission (DPOEAjpaebacoustic stimulation is ap-
plied. This particular stimulation brings two specific regions close to the cochlea into action and leads to the excitation
of a third cochlear region. The OHC's excited in this way, because of their contraction property, will put the basilar
membrane into movemg driving the endolymphatic fluid and finally connecting the ossicles to the eardrum. Put into
vibration, the eardrum will emit a low amplitude sound (1: 10000) which can easily be recorded and identified.

These two stimulating sounds, called primary sounds, have respective frequencies of f1 and f2 and will generate the
emission of a characteristic distortion product for humans at a frequency-i@ Hdr instance, with the presentation of
2 primaries f1=000Hz and f2=1200Hz, the expected distortion product will bé2f1800Hz. The generated distortion
product is lower in frequency and smaller in amplitude than the primaries. It is the amplitude of the distortion product
that will be considered as a eniton for evaluating the cochlear function and more specifically the OHCs of the emitting
region (at a frequency of 800 Hz in this example). Accordingly, a distortion product having an amplitude of more than 7
dB with respect to the background noise wdlthe signature of the presence and functionality of the OHCs in the emitting
region.

By varying the frequencies of the 2 primaries f1 and f2, it is possible to gather together the different distortion products
and establish a curve known @B-gram (a graphic of the distortion products, similar to an audiogram). By observing
the cochlear spectrum, from 1000 Hz to 5kHz, we can estimate the impairment severity of the OHCs and thus estimate
the level of deafness.

This makes th®P-gram a simple and fast test which can be reproduced and which, above all, is not invasive. The
presence of PDAs allows us to affirm (when there is no transmissional deafness) the cochlear functionality of the OHCs.
The DP-gram study is recommended for the early screening of deafness at the maternity stage, following up infants in
neonatology intensive care units, in pediatric audiological evaluation, in following up abrupt deafness, professional and
toxic deafness.

User guide=1. 10 40
ECHOO1XN110EN-A7i 2026/06



Chapter 3Introduction and test setup 3.6 Otoacoustic emission (SH@AE, DPgram and
TEOAE)

3.6.3 TEOAE

TEOAE : Transient otoacoustic emissions

When we speak about otoacoustic emissions, we primarily think about the transient otoacoustic emissions also called
TEOAE which are most used in clinical examination. The OAE are recorded by a small probe placed in the external ear
canal. The detection dfansient otoacoustic emissions (TEOAE) is a real asset in the battery of audiometric tests.

The TEOAE are otoacoustic emissions per click, that is to say that we will test the patient ear at frequencies between
2000 Hz and 4000 Hz. The result is represented by a curve that indicates if the otoacoustic emissions are present or not.
This is an objetive test because it does not require the cooperation of the patient.

This test is very important, especially in the examination of newborns, because if otoacoustic emissions are present it
means that the newborn hearing does not have a deafness higher#@eadhB30r his is a routine screening test, more and

more used in t newborns examination.

3.6.4 Equipment

To makeotoacoustic emissiomaeasurementou will need thedllowing equipment

y
X
1
: 05 unit OAE probe
OAE ear tipsT04 tree
) or
OAE partisTxx (xx size inmm)

3.6.5 Setup

Power (dBSPL) 1z

Nombre de stim

WELIDS N

A

A Connect theviini -DIN plug of theoAE Probeto the «Audio» connector of the' | 105 unit.
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Chapter 3Introduction and test setup 3.6 Otoacoustic emission (SHBAE, DPgram and
TEOAE)

Check that the 3 small holes at the end of the probe are not blocked. If necessary, replacement tips are deliv-
J ered with the unit.

Using anotoscopemake sure that the ear canal is not obstructezhbyax.
This operation must be carried out by a qualified person.

A The choiceof the right EarTip is particularly important for the quality of the measurement.
You can choose from 10 different sizes. The tip must provide the following functionalities:

1. It mustensurethat the probe is held securely in the patient's ear.
2. It mustnot be pressed against a wall of the ear canal.
3. It must be hermetically sealed to prevent acoustic leaks and isolate from the noise.

A Fit thetip to the probe.

Ansertthe probe in the patient's ear canal.
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Chapter 3Introduction and test setup 3.7 Audiometry

3.7 Audiometry

Audiometry is the basic review of hearing. This test allows a quick check of hearing, from the transmission chain to
the brain. The measure is obtained through the emission of a calibrated frequency sound wave, of which we will lower
the level until the patient cafiiear it anymore. The sounds are emitted by a sagpral headphone, in one ear then in the
other.

Pure-tone Audiometry allows hearing thresholds screening for each ear in a frequency range from 125Hz to 8 kHz with
regular headset and up to 16KHz with high frequency headset. Bone conduction evaluates performance of the inner ear
and the auditory nerve, air conduction tesitsof the acoustic function from the external ear to the auditory nerve.

The interpretation of the resulting audiogram allows to know the degree of hearing loss and the kind of deafness.
Pure tone audiometry also allows to find a discomfort threshold, or also the research for any tinnitus frequency.

Speech audiometryis a further investigation of the putene audiometry. It does not determines a threshold of percep-
tion, but a threshold of intelligibility of language, or discernment of phonemes. The test consist of making the patient
repeat a series of words he he@g.varying the power of diction of the words, a curve relating the percentage of dis-
crimination in relation to the power is obtained. Well known by hearing aid specialist to fine tune the settings of hearing
aids, it is also used to diagnosis retrocochpedhologies like neuropathy or acoustic neuramas

3.7.1 Equipment

To make &Audiometry measurement you need the following equipment

Common element®r all configurations

~

e Sl s S

OS unit

Air conduction audiometry

\

1 audiometric headset or thesert earphone

Bone conduction audiometry

2 foam ear tips ER34A 13mm

\ Kﬂ

L

\ I i / or
T / B71 bone vibrator ih_

2 foam ear tips ER34B 10mm

3.7.2 Setup
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B R AR e B e e eV avs S o

, . Using anotoscopemake sure that the ear canal is not obstructezhbyax.
»\g This operation must be carried out by a qualified person.

A To make measurement witieadsef connect the cable on thack plug of the=| 1 OS (indicated with the headset

icon).
A For measurement with the insert earphone, put the tip deftrad right earphonesThen, connect the ear-
phone MiniDIN to the«Audio» connector of thé L. 1OS unit.

1 For bone conduction audiometry measurements, position the vibrator on the mastoid (or the forehead) and place a
plug (see the table in the previous section) on the contralateral masking stimulator. Then connect the bone vibra-
tor 6sDINNi il ug it®@d thenméatdor on the ELI OS unit

A Explain to the patient the procedure for performing an audigmet

A Put the headset on the head of the patient
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Chapter 4

Handheld mode measurement

4.1 Patient management

OS offers ideal measurement organization thanks to Search a patient

an advanced patietvased management system.
-

From the home page, select tivdgasure' mode, lead- New patient

ing to the choice of seeking an existing patient or creat-
©

4.1.1 Create a new patient

New patient

If you choose to create a new patient, only 4 items of

information are requested, thame, first name, date

New patient i

=

DUPOND

To enter this information, just click on the desired field

to have the keyboard appearing on the screen. RITJY|U]I1]|O

It is possible to use a digital keypad by clicking on the
"123' key at the bottom left.

1\ By enteringthe patient'slate of birth andgendey, it is possible to plot the audio metric normals or to dis-
M play the normal wave latencies in PEA.

’\ . To create a new patient, it is essential to speaifyraeand dirst name. It is also recommended to specify a
\j birth date, this allows a better patient organization ife€t#OSOFT data base.

~  The date must be entered in ford@/MM/YYYY (day/month/yearELIOS device automatically formats
\g your enter.
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Chapter 4Handheld modemeasurement 4.1 Patient management

Here, the information about the patient is kept brief. You can enter more details when you export the data to the
ECHOSOFT program. Refer to paragraph3

4.1.2 Patient follow-up
Patient list &

After you have created the patient, his or her record is D | MName | Fistmame | Bom
recorded on the memory card. You can then find it by |0 | ouponp | Francors | o1/01/1962 |

clicking on the SearcH' button.

This brings up a table containing the list of patients, in
the opposite order to the recording (the last added pa-
tient appears at the top of the list).

The list of patients appears with names, first names and
dates of birth. The magnifying glass icon at the bottom
of the screen enables to search for a patient thanks to
his/her name or surname.

To select a patient, click on the corresponding line. Name : DUPOND
This opens a new page summarizing information about
the patient.

Now, it becomes possible to choose to make a new
measurement (diagnosis) or to consult those previously Gender :  Male

saved (consultation).
Consultation

F.Name : FRANCOIS

Born - 01/01/1962

J j If the patient does not yet have a measurement, onkDiegnosis> button is visible.

The "Consultation” button opens a table of measure-
ments aIIov_ving to consult the diagnoses previously m
o find the dogied m
To find the desired measurements, the main information —

is displayed (type, date, time and ear). 19| ECoch |pwroarzuni| 05:3m07 | might |

Prev. Next

Test selection :

DPMC Shift-OAE
ABR DP-gram
ECochG TEOAE
VEMP ASSR

The 'Diagnosis button allows to choose the new meas-
urement to be made.

Audiometry
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4.2 ABR

Refer to paragrapB.1to obtain the necessary instructions about the needed equipment and the setup.

ABR module provides two measurement modes. The
first is the clinical mode allowing ABR thresholds with

an accesses to several options that allow some flexibility

in making tests.

Furthermore, the device provide a screening mode for
new born, with less options than is clinical mode but a
fully automated recording and diagnosis measurement.

4.2.1 Clinical mode

4.2.1.1 Setting up measurement parameters

Cancel

ABR & %)

Stim Number

Click { Sec :

Once the clinicaRBR diagnosis type has been selected i Automatic Rejection
its configuration window appears. It is a way of adjust- Alternation L/R Tube M

ing the parameters appearing in the following table.

Impedances :
L. 253kQ R. 252kQ1 ¥- 253kQ

Number of stims

Defined the number of averages (number of clicks) needed to ob
measurement.

Advised: at least 500 averages

Click / Second (Hz)

Number of clicks made per second
Advised: 17 clicks per second

Set Power

Used for selecting the acoustic intensities to be tested as well
repetition for each of the selected intensities (Allows a wave forn
peatability test is case of a neuroma detection protocol for examp

Connected stimulator

To see which stimulatosiconnected and switch between the two ay
output

Automati rejection

Activate the algorithm that automatically determines the rejeg
threshold, by unchecking the box a button to access the manual
tion setting is displayed on the screen.

Alternation L/R

If this option and left and right are selected, for each power, the
ear and then the left ear will be tested before moving on to the
power. On the contrary, if this option is not selected, all the powers
be tested on the left and then oa tight.

This option must be checked if you use a tube between the ac

Tube stimulator and the subject's ear in order to automatically correct th
lay and the power loss induced by this tube.
Left/Right Used for selecting thear or earsto be tested (if both ears are select

the test start on the left ear).

j“ J i The icon of dloppy disk at the bottom right of the screen is used for recording the parameters defined above.

They then become the default parameters for this type of measurement.

After selecting the ear and connecting tlei&DIF, the 'Start” and 'Rejection” buttons are activated. The central

rectangle displays the impedance value measured on the electredés.andV- in reference taREF.
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Chapter 4Handheld modemeasurement 4.2 ABR

The impedance values must be as small and well bal- Impedances -
anced as possible to guarantee measurement quality. _

If valueV-isgreateit h a n wipkhgp at i ent 6s f orehead again and reatt

If valueV+is greaterthai k q, check that the mastoid el ectrode i
\J) patientd6s mastoid again and reattach new el e

If the V+ andV- values are greater thandgrkcheck that the clips and electrophysiology cable are properly con-
nected. If these Zaluesareless than 10k but are balanced (deviation < X8k measurement is possible.

As soon as the impedances are coriiethe checkboxiAutomatic rejectiond0 i s n ot rejeetibrenostbed, t h
calibrated This is an essential stage which must be carried out with the greatest care pbissiblerpose is to define
the average muscular activity level of the patient at rest. CliclRejettion" to open the configuration window for this

parameter.

The time signal appears on the screen. The indicator Rejection
light at the top left indicates whether the signal has O
reached the rejection thresholl £ threshold reached,

A = signal below threshold). The rejection level is de-
termined in %. The higher this percentage is, the more \.\\—\\:\\\H\\\
the rejection is permissive. The dark area in the middle =
of graph indicates the zone where the device does not
trigger rejection. It can be adjustetanually with the

+/- controller or automatically by clicking orAuto". m . ; m
- KLY +

{a ltis possibleto usefor theautomatiaejection, in this case the device will automatically adjust the rejec-
‘ ‘J) tion throughout the measurement.

J ’ The patienmustbe as relaxed as possible during this stage.

{4 The rejectiodevel mustbe set so that th& indicator light is activated when the patient blinks his eyes or
“ ‘._') swallows. At rest, it should not be activated more than one or 2 times per second.

Click on the ‘Savé' button to save the value and return toABR parameter setting up menu.
Click on the ‘Start" button to start the measurement.

4.2.1.2 Measurement

The ABR measurement window opens, click on
"Start". If both ears are selected, the test start on the left
ear the patient hears the sound.
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Rejection indicator ABR
Left=85dB Power

Graph area of the
previous neasure

Normality area for
waves:

Graph area of the I, Il etV

current neasure

Number of averaging

Two curves are displayed. The bottom curve is the curve being constructed and its shape is updatachén real
depending on the number of clicks already fed into the patient's ear. The top curve is a plot of the previous measurement.
This display mode indates whether any reproducibility of the curves occurs as the measurement is made.

The rejection indicator light notifies you when the rejection threshold is reached. If 40 successive rejections are de-
tected, the current point is rejected and tRejéction” information appears on the screen. This phenomenon means that
the patient's muscular activity is too intense. When the patient is more relaxed, measurement will start again automatically.
If the phenomenon persists, it means that the rejection threlshsldeen calibrated too low. You can also exit from the
measur ement Sb gthed testartikg anagher fineasurement by adjusting the rejection threshold to a higher
value or selecting the automatic rejection mode.

Use the stop button i s t ¢the @urrent measurement and pass to the next repetition, power or even the next ear.
The back cross in the right top corner allows to completely stop the measurement. Once data acquisition is over, the curve
is reconstructed. You then have the choiceavirgy the data by clicking orSave' or deleting it by exiting from the
window using the back cross.

J i For more details about the curve consulting options, please refer to parh@r&ph

l i Thesaveddata can be consulted in the patier@srisultation” menu.

4.2.2 Screening mode
4.2.2.1 Setting up the measurement arameters

Please Select Ear

Once the screeninyBR diagnosis has been selected its m
configuration window appears. Those parameters are

described below. Power
¥ chirp
B 3 points Wiring m
JTuhe

An P o w:eandentionally the new born screening test should by made between 35 and 40 dB, however it is possible
to modify this value, but beyond 50 dB the device shows a warning message indicating that at this power the
measure is not a screening test.

A «Chirp» : instead of click stimulation, the device will use Chifn(the device, the chirp stimulus can only be
used in screening mode; in EchoSoft, it can be used in both clinical and screening modes.)

Afn3 poi nt:sseasetud basgdon only 3 electrodes instead of the classical 4 electrodes. Rather than using
the red and blue electrode on the corresponding mastoid, it is possible to only use the ref one on the new born neck.
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ABut t on i sNowan ilugtdation on how to put the electrodes on the newborn

Classical 4 points setup

Simplified 3 points setup
A «Tube»: tick the box if you use the acoustic stimulator with tube.

Select«Right» or «left» to start the measurement.

/4 The state of the optiois3 p o i n taxndi W iurbdeersgved for the next measures, however, the p
‘ \‘._u setting isalwaysset back to 40 dB to be replaced in screening conditions.

4.2.2.2 Measurement

When launching the measure, if the electrodes are not Impedances are not good.
well placed or not well connected, an impedance verifi- They should not exceed 10k0.
cation window is shown.

Impedance :
The impedance values have to be the smaller and the
most balanced as possible to provide the most reliable
and qualitative measurement.

J, lfvalueV-isgreatet han 10kq, wipe the patientdos forehead ag

/. IfvalueV+isgreaterthad Ok q, check that the mastoid (or
J) trode is properly placed. | f necessary, wipe the p
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The ABR measurement window opens, click on
"Start". The measure wilbegin ensure that the patient
is not too agitated during the measurement.

Correlation : 0 %
Wave ¥V : 0.00 ms - 0.00 ms

Two stacked curves are displayed, they are built turn by turn. This measurement method enables to calculate the
correlation between the two curves.
Rejection indicator — R X

Green= OK
Red=too much muscular
activity

Power

Normality area for the

wave V
Graph area of the

current neasure

Correlation between the 2
curves.

Number of averaging Comelation - 0 % St Latency of the detected waves
WaveV: 000ms- 0.00 ms Dp

The rejection indicator warns you when the rejection threshold is reached. If it stays locked on red it means that the
patient muscular activity is too high. When the patient will be more relaxed, the measurement will automatically resume.
If this problemremains, the electrode eventually needs to be replaced to reduce the impedance, otherwise, the test should
be reported when the patient will be less agitated.

Thetop button and the top right cross enable to stop t

In a normal use, the measure will automatically stop:

Test REFER
If the maximum measurement time has beeached @
andwave V is not detected, then the device cannot val-

idate the measurement.

Test PASS

If the correlation between the two curves is good and N\
the two markers for the wave V are placed at the same M

place then the test validated.

In both case it is possible to directly save the measurement or to consult it before choosing to save it or not.
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4.2 ABR

4.2.3 Measurement consultation

J ’ Refer to paragrapt.1for more etails about patient management.

Selection of the marker tc
be placed

Power and ear

4B

Scroll through i |
measures y |

./ Right -/ Left

Select ears to be

displayed 10ms

Additional options

I, 111, V automatigpositioning

__,.-""\-'\_._.-"U\

Change graph time scale

_——
_Return

When consulting aABR, the following window appears and is a way of processing the curves. The initial purpose
of an ABR is to locate typical waves emitted by the hearing nerve, that is, waves I, Il, lll, IV and V. The presence or
absence of these waves and their tiglated positioning will make it possible to detect the various pathologies.

For this purpose, the device offers many tools:

A At the top of the screen, there are buttons relative to each marker. Click on one of the buttons to move the corre-
sponding markeoverthe curves. To guide positioning, "normality" zones are grayed out and the marker is posi-

tioned by simply clicking on the curve.

AThe AAutodo button automatic
leaves too much the areas of "normality” it will not be placed.

al | pl aces markers of

y

A At the bottom right there is a button for adjusting the timescale of the curves, making it possible to display 5 ms,

10 ms or 20 ms (corresponding to the time elapsing after the

stimulation click).

A At the bottom left, it is possible to select whether both ears are to be displayed at the same time or not.

AFinally, the "+" and " buttons are used for scrolling through the various recorded power levels.

The "->" button at the top right gives access to another
toolbar.

The 'Latency" option replaces the graphics by latency
tables calculated from the markers placed on the curves.
The displayed latencies ardll, Il -V and FV.

Right - 90dB
- jm-v | n-v |

- - n-v |
[ 216 [ 203 [ 419 ju
T A T —
| 216 | 175 | 3.91 |
_ left--70d8 @S
-y |

10ms _Return

-y -y |
| 222 166 388 |
:
v -y |

</ Right ./ Lett
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Chapter 4Handheld modemeasurement 4.2 ABR

A second click on the fALaten
play a latency graph for the I, lll and V waves.

-nl-u_mlm_

U U —

-/ Right ./ Left 10ms _Return

. . s Right{left delta in ms
The 'Delta" option displays a table summarizing the

L -y (B
Delta results between the left and right measurement I3 B TN A CTR 2

waves (at the same intensity). Hﬁﬁ
The red boxes indicate any Delta figures above "nor-

mal., (Set at 0,6]9 0.062 | 0.062 | 0.000 | 000D | 0.062 | 0.062
Gray boxes with the letters "N/C" indicate that there is

e O |- o

not enough information to calculate the corresponding

Delta (there are missing markers). ﬁ
[ Return |

-

Finally, the 'Curve" option is used for selecting the curves one by one in order to display them osadalh. This

gives a more detailed curve, for instance, to place the markers more accurately. Click on return to come back to the multi
curve window.

Fi HE '
Power (dBHL] ; 90
./ Right -/ Left S'tJ_i:EI:Il.Emer_]: 1000

" J \  When several iterations tiie same power are selected, they appear on the same graph. The plac
‘ markers and thealculationof deltas are done on the first curve of the graph (red or blue curve).
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4.2.4 Screening consultation

J j Refer to paragrapt.1for more etails about patient management.

allll 1502014

Additional options

WaveV automatic position-
ing

Measure validation

Change graph time scale

, ~ Power (dBHL] : 40 o I
Measure informations S?j:ehrll!lmhﬂl_! 750 § Return

When consulting a screening ABR, the above window is displayed and allows to process the curves. The first aim of
a screening ABR is to locate the wave V at a relatively low power. This wave presence will allow to give a negative or
positive diagnosis abothe patient hearing.

The wave plotting and the measure validation is automatically done during the acquisition but the device also provides
some consultation tools to fine tune the result:

A At the top ofthe screen, there are buttons relative to each marker. Click on one of the buttons to move the corre-
sponding marker over the curves. To guide positioning, "normality" zones are grayed out and the marker is posi-
tioned by simply clicking on the curve.

ATheutdd button automatically places the V marker. | f
the areas of "normality" it will not be placed.

A At the bottom right there is a button for adjusting the timescale of the curves making it possible to display 5 ms, 10
ms or 20 ms (corresponding to the time elapsing after the stimulation click).
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4.3 ECochG

Refer to paragrapB.1 to obtain the necessary instructions about the needed equipment and the setup.

4.3.1 Setting up measurement parameters
ECochG
Power (dBHL)

Once the clinicaECochG diagnosis type has been se- Click / Sec 2 - IETE

lected its configuration window appears. It is a way of ; M
adjusting the parameters appearing in the following ta- W Tube S Nb Stim
ble.

Impédances :
L. 2.35kQ V- 2.35kQ

o Lett Rejection

Right

Power (dBHL) Adjust intensity of the @oustic stimulation

Number of clicks made per second
Advised:11 clicks per second

Click / Second (Hz)

To see which stimulatosiconnected and switch between the two a
output

This option must be checked if you use a tube between the acoug
Tube stimulator and the subject's ear in order to automatically correct th
lay and the power loss induced by this tube.

Defined the number of averages (number of clicks) needed to ob
Number of stims measurement.
Advised: at least000averages

Connected stimulato

Left/Right Used for selecting thear or earsto be tested (if both ears are selec|
9 the test start on the left ear).

iy The icon of gloppy diskat the bottom right of the screen is used for recording the parameters defined
l ) They then become the default parameters for this type of measurement.

After selecting the ear and connecting tl@i&DIF, the 'Start” and 'Rejection" buttons are activated. The central
rectangle displays the impedance value measured on the electredésandV- in reference t&REF.

The impedance values must be as small and well bal- Impédances -
anced as possible to guarantee measurement quality. G. 464kQ V- 1.90kQ

JJ If valueV-isgreatet han 7 khgp atwii et 6s f orehead again and reat!

= If valueV+ is greaterthaid k q, ¢ h e c k-plated eléctrotlelisansegted prdperly into the patient's
\ J ) and add 1 or 2 drops physiologicalserum to the ear canal.

. Ifthe V+ andV- values are greater thandgrkcheck that the clips and electrophysiology cable are properly con-
R J} nectedIf these Zraluesare lesshan10kg but are balanced (deviation < ¥k measurement is possible.

As soon as the impedances are correct, calibrate rejection. This is an essential stage which must be carried out with
the greatest care possible. The purpose is to define the average muscular activity level of the patient at rest. Click on
"Rejection’ to open the configuration window for this parameter.
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The time signal appears on the screen. The indicator
light at the top left indicates whether the signal has
reached the rejection thresholl £ threshold reached,

A = signal below threshold). The rejection level is de-
termined in %. The higher this percentage is, the more
the rejection is permissive. The dark area in the middle
of graph indicates the zone where the device does not
trigger rejection. It can be adjustetanually with the

+/- controller or automatically by clicking orAuto".

J ’ The patienthustbe agelaxedas possible during this stage.

. The rejectiorievel must be set so that theindicator light is activated when the patient blinks his eyes o
J ’ swallows. At rest, it should not be activated more than one or 2 times per second.

Click on the ‘Savé' button to save the value and return toEH@&ochG parameter setting up menu.
Click on the ‘Start" button to start the measurement.

4.3.1.0 Measurement

The ECochG measurement window opens, click on
"Start". If both ears are selected, the test start on the left
ear. the patient hears the sound

Rejection - “ +

Rejection indicator

Graph area

Number of averaging

Realtime rejection setting

The curve displayed is being constructed and its shape is updated-imesdepending on the number of clicks
already fed into the patient's ear.

The rejection indicator light notifies you when the rejection threshold is rea¢lsuccessive rejections are de-
tected, the current point is rejected and tRejéction” information appears on the screen. This phenomenon means that
the patient's muscular activity is too intense. When the patient is more relaxed, measurement will start again automatically.
If the phenomenon persists, it means that the rejection thrdsheldeen calibrated too low. You can increase the rejec-
tion threshold thanks to the-#ontroller at the bottom of the screen. You can also exit from the measurement by clicking
fiS t otped restarting another measurement by adjusting the rejection threshold to a higher value.

The "Stop" button stops the measurement. The curve is reconstructed. You then have the choice of saving the data by
clicking on 'Savé' or deleting it by exiting from the window using the back cross or restarting another measurement by
cl i ckiRestartoan
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\[) For more detailaboutthe curve consulting options, please refer to paragtéph

[ i_ Thesaveddata can be consulted in the patier@erisultation" menu.

If a new measurement is run, the process is the same as
the one described above.

The new curve will be displayed overlaying the first.
This is a way of quickly displaying the repeatability of
the measurements.

It is possible to rerun up to five measurements in suc-

cession.
Restart

4.3.2 Measurement consultation

[ i Refer to paragrap#.1for more cbtails about patient management.

Additional options

Markers Selection of the marker
to be placed
Change graph time scale
i i P dBHL] : 85 e 1
Measure informations s?jﬁeﬁ.[.mer_]: T | Return

When consulting &CochG, the following window appears and is a way of processing the curves. The initial purpose
of anECochGis to locateypical waves emitted by the hearing nerve, that is, waves SP. AP, Ill and V. The presence or
absence of these waves and their tiglated positioning will make it possible to detect the various pathologies.

For thispurposethe device proposes different tools:

A Themeasurementsade in succession are overlaid on one another with different colors to differentiate them. This
enables to verify the repeatability of the waves from a measurement to another.

A At the top ofthe screen, there are buttons relative to each marker. Click on one of the buttons to move the corre-
sponding marker over the curves. To guide positioning, "normality" zones are greyed out (for AP, Il and V) the
marker is positioned by simply clicking on tberve.

A At the bottonright there is a button for adjusting the timescale of the curves making it possible to display 5 ms, or
10 ms (corresponding to the time elapsing after the stimulation click).

Pau To be able to calculate the amplitude ratio between SP and AP, it is essential to determine a reference
| l | this, simplyplacethe "0" marker at a point that appears to be closest to the center or to the baseline (in
& ofthe curve.

[ /  The AP wave corresponds to the | wave ofABR
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The ">" button at the top right gives access to another
toolbar.

Power [dBHL] : 85
Shim Numel_: 1000

The 'Ratio" option displays a table summarizing the ra- ok | o | sp | AP | sPap |
tios bet_wgen SP_ and A_P on all the curves. The percent- -
age ratio is obtained with the following formula: 8% AP

Yo b0 ¢

A click on one of the lines of this table enables to con-
sult the curve individually.

This gives a more detailed curve, for instance, to place
the markers more accurately.

Click on return to come back to the midtirve win-
dow. 21% AP

Power [dBHL) : 85
Stim Numhel_: 1000
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4.4 VEMP

Refer to paragrapB.3to obtain the necessary instructions about the needed equipment and the setup.

, i On the device, onlgVEMP are availablefo makeoVEMP, please use the sefareECHOSOFT and
| J refer to paragragh6. 1.

4.4.1 Setting up measurement parameters

VEMP & =
Stim Number - @ 200 g3

- . : Click / Sec = - B +
Once the clinicaWEMP diagnosis type has been se- /
- uration wi : Tube
lected its configuration window appears. It is a way of ) ;
adjusting the parameters appearing in the following ta- I Cic [ Busst 5002 ) ooss |
ble. Impedances :
L. 2.30kQ2 R. 2.30kQ) V- 2.30kQ
o Left Rejection
-/ Right
Defined the number of averages (number of clicks) needed to ob
Number of stims measurement.

Advised: at least 50 averages
Number of clickéBurstmade per second
Advised:6 clicks per second

Used for selecting the acoustic intensities to be tested as well as 1
etition for each of the selected intensities

To see which stimulatosiconnected and switch between the two a
output

This option must be checked if you use a tube between the acous
Tube stimulator and the subject's ear in order to automatically correct th
lay and the power loss induced by this tube.

Click / Second (Hz)

Set Power

Connected stimulato

Clic/Burst 500Hz Select the acoustic stimulatioype

Left/Right Used for selecting thear or earsto be tested

. The icon of dloppydiskat the bottom right of the screen is used for recording the parameters defined
‘ I / They then become the default parameters for this type of measurement.

After selecting the ear and connecting tl@1&DIF, the 'Start” and 'Rejection” buttons are activated. The central
rectangle displays the impedance value measured on the electfedés:andV- in reference téREF.

The impedance values must be as small and well bal- . '"E)ij‘ﬂ;;féi v 1780
anced as possible to guarantee measurement quality. — a— —

‘U If valueV-isgreatet h a n wipethgp a t i stemtimagain and reattach new electrodes.

aif valueV+ is greater thaid k q , ¢ htle stérnotldidamastoid muselectrode is properly placed. If |
l / necessary, wkipagaintarideecattach hewv electrodes.

/& Ifthe v+ andV- values are greater thand7kcheck that the clips and electrophysiology cable are properly con-
U nected. If these Yaluesareless than 10k but are balanced (deviation < X8k measurement is possible.

As soon as the impedances are correct, calibrate rejection. This is an essential stage which must be carried out with
the greatest care possible. The purpose is to define the average muscular activity level of the pafisrd position
Click on "Rejection" to open the configuration window for this parameter.
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The time signal appears on the screen. The indicator
light at the top left indicates whether the signal has
reached the rejection thresholdd € no muscle contrac-
tion, not enough contractions,

n = enough contractions to perform the measurement).
There are three levels of rejection to better adapt to the
level of contraction that the patient can provide.
However, with a rejection
ment is likely to be of a lower quality.

measur e -

FRejection Medium

i Hight Low
Click on the 'Start" button to start the measurement.

4.4.1.1 Measurement
Select the starting ear

If both ears hee been selected, the device will ask on
witch side it should start the measurement. Left

The VEMP measurement window opens, click on
"Start". A window appears, indicating the ear with
which the diagnostic begins. Click anywhere on the
screen to begin the measurement; the patient hears the

sound Test on Left ear
: Touch the screen
If several power levels have been chosen, the measure- to continue

ments will be run from the highest power to the lowest.

Rejection indicator VEMP 5
Left -J6DdB Power

Graph area of the pre
vious neasur

Graph area of the cur-

Contraction level rent neasure

Number of averaging

Two curves are displayed. The bottom curve is the curve being constructed and its shape is updatthén real
depending on the number of clicks already fed into the patient's ear. The top curve is a plot of the previous measurement.
This display mode iridates whether any reproducibility of the curves occurs as the measurement is made.

Use thefi s t buyttan to stop the current measurement and pass to the next repetition, power or even the next ear.
The back cross in the right top corner allows to completely stop the measurement. Once data acquisition is over, the curve
is reconstructed. You then havetchoice of saving the data by clicking @aVe' or deleting it by exiting the window
using the back cross.

When configuring the measurement, if both ears have been selected, at the end of the measurement on the first ear,
the device indicates that the measurement is about to begin on the ot#ickan the screen to start the measurement.
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= The impedance is displayed to verify that the electrode placed on the ddmemastoid muscle of the
‘ J other ear is correctly in place.

‘ l ’ For more detailaboutthe curve consulting options, please refer to paragtabi

| l ,ﬁ Thesaveddata can be consulted in the patienerisultation” menu.

4.4.2 Measurement consultation

‘ ! ’ Refer to paragrap#.1for more cttails about patient management.

Selected marker :

Power and ear

Additional options

Selection of the marker
to be placed

Scroll through
measures

Normality area for the
selected rarker

Select ear to be Change graph time scale

ey
displayed 60ms*_Return

When consulting ¥ EMP, the following window appears and is a way of processing the curves. The initial purpose
of aVEMP is to locate typical waves emitted by the sacadbic reflexes, that is, waves P13, N23, P30, N34 and P44.
The presence or absence of these waves and theirdlated positioning will make it possible to detect the various
pathologies.

For this purpose, the device offers many tools:

A At the top of the screen, there are buttons relative to each marker. Click on one of the buttons to move the corre-
sponding marker over the curves. To guide positioning, "normality” zones are grayed out and the marker is posi-
tioned by simply clicking on theurve.

A At the bottom right there is a button to adjust the timescale of the curves making it possible to display 30 ms or 60
ms (corresponding to the time elapsing after the stimulation click).

A At the bottom left, it is possible to select whether both ears are to be displayed at the same time or not.

A Finally, the "+" and " buttons are used to scroll through the various recorded power levels.

The«->» button at the top right fives access to another
toolbar

60ms _Return
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Right -- 90dB -- Clic

The "Latency" option replaces the graphics by a table
summarizing the temporal placement of each markers.

60ms _Return

Finally, the 'Curve" option is used for selecting the curves one by one in order to display them esadah. This

gives a more detailed curve, for instance, to place the markers more accurately. Click on return to come back to the multi
curve window.

5D

N23] P30IN34] P44

15
B

Power [dBHL] - 90
stim Mumber : 3l]

60ms _Return

| _, . When several iterations tfie same power are selected, they appear on the same graph. The plac
.~ markers and thealculationof deltas are done on the first curve of the graph (red or blue curve).

VEMP
[ Latence | Ratio |

The 'Latency" option replaces the graphics by latency m---
tables calculated from the markers placed on the curves. '

The displayed latencies aPd3N23 et N34P44.
e [

Sfm W imber | 300 60ms f§ Return

The 'Ratio" option display a summarized sheet of the
amplitude placement of each marker as well as variance
between P13N23 and N34P44.
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45 DPMC

Refer to paragrapB.5to obtain the necessary instructions about the needed equipment and the setup.

4.5.1 MeasurementSettings DPMC

Power (dBSPL)
Stim Number
Frequency (Hz) -
Once the clinicaDPMC diagnosis type has been se- Plugged S“mxafmz) @m
lected its configuration window appears. It is a way of i
adjusting the parameters appearing in the following ta- Impedances :
ble. L 1.29kQ V- 1.28kQ

Rejection

Adjust intensity of the acoustic stimulation
Advised:betweerB80and90dB

Defined the number of averages needed to obtain a measuremen
Advised: at leastOOaverages

Stimulation burst frequency

Frequency(Hz) Advised: 100(Hz with variance of £5Blz depending on the surroung
ing disturbing electromagnetic frequencies

To see which stimulatosiconnected and switch between the two a
output

Left/Right Used for selecting thear or earsto be tested (if both ears are selec|
9 the test start on the left ear).

Power(dBSPL)

Number of stims

Connected stimulato

7 4 Theicon of dloppy diskat the bottom right of the screen is used for recording the parameters defined
‘ \J) They then become the default parameters for this type of measurement.

After selecting the ear and connecting tl@i&DIF, the 'Start” and 'Rejection" buttons are activated. The central
rectangle displays the impedance value measured on the electfredésandV- in reference t&REF.

The impedance values must be as small and well bal- [ E——
anced as possible to guarantee measurement quality. G. 4.64kQ V- 1.80kQ

J’ If valueV-isgreatet han 7 khgp atwii et 6s f orehead again and reat:t

If valueV+ is greater thaid k q, ¢ h e c k-platdd eléctrotlelisansegted Iprdperly into the patient's
\ _u and add 1 or 2 drops physiologicalserum to the ear canal.

As soon as the impedances are correct, calibrate rejection. This is an essential stage which must be carried out with
the greatest care possible. The purpose is to define the average muscular activity level of the patient at rest. Click on
"Rejection"’ to open the configuration window for this parameter.

The time signal appears on the screen. The indicator
light at the top left indicates whether the signal has
reached the rejection threshold € threshold reached,

= signal below threshold). The rejection level is de-
termined in %. The higher this percentage is, the more
the rejection is permissive. The dark area in the middle
of graph indicates the zone where the device does not
trigger rejection. It can be adjusteshnually with the
+/- controller or automatically by clicking orAuto".
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J ’ The patientmustbe agelaxedas possible during this stage.

7 The rejectiorlevel must be set so that teindicator light is activated when the patient blinks his eyes o
J , swallows. At rest, it should not be activated more than one or 2 times per second.

Click on the 'Save button to save the value and return toEH&MC parameter setting up menu.
Click on the ‘Start" button to start the measurement.

4.5.1.0 Measurement

The DPMC measurement window opens and enables
you to firstly adjust the initial position of the patient.
There is a representative color for each positinrii-

cal, Horizontal, Inclined or . Once you have
chosen the position, click oistart” to begin the meas-
urement. The patient hears the sound.

Progress bar

Rejection indicator
Phase curve

Min / Max signals

30 —156 -159

Patient position

Rejection level selection

A progression bar informs you of the state of progress of a point. When the progression bar ends, the system adds a
point to the graphThis graph contains several kind of information:

A The phaseurverepresents the measured phase shift value included between +180°. The color of each point on
the curve depends on the position of the patient.

1. The indexgivenabove is the phase shift value in degrees.

2. The index,indicatedin white below, is the ratio between the effective signal and the average noise in dB
(S/N). To validate a point, this value must be greater than 6 dB.

A To help you in study of point, in the lower part of the graph, the system plots two solid curves.
1. The green curve represents the effective signal.
2. The red curve represents the average noise level.

3. The 2 index displayed on the right are the Minimum/Maximum values are the effective and average noise
signals. These values are specific to the system and have no scientific value. Calculated in the electrical dB

(20*log(signal)), they are provided for mimation to allow qualitative comparison between several measure-
ments.
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You can suspend acquisition at any time using Beusé button. This temporarily suspends acquisition when the
patient has a fit of coughing for instance, or to facilitate changes of the patient's position.

The rejection indicator light notifies you when the rejection threshold is realéisuccessive rejections are de-
tected, the current point is rejected and tRejéction” information appears on the screen. This phenomenon means that
the patient's muscular activity is too intense. When the patient is more relaxed, measurement will start again automatically.
If the phenomenon persists, it means that the rejection thrasi®lieen calibrated too low. Click on tiRalisé button
for suspends acquisition, and increase the rejection threshold through the adjustmeiftb @& of the initial rejec-
tion). Restart the measurement thanks to P&usé button.

The "Stop" button stops the measuremedhce data acquisition is over, the curve is reconstructed.You then have the
choice of saving the data by clicking dbdVvée' or deleting it by exiting from the window using the back cross (a message
requesting you to confirm the deletion appears: answer yes or no).

J j For more detailaboutthe curve consulting options, please refer to paragiap!?

J j Thesaveddata can be consulted in the patier@erisultation” menu.

4.5.1.1 Prerequisites for exploitation of the measure

If most points on a curve relate te-a— ratio of less than 6dB, we advise you not to use the curve as itis. You can
act on several parameters to improve measurequatlity:

1. Restart aneasuremenihile increasing the number of averages needed to acquire a point, for instance by adding
+50stim

2. Restart a measurement by increasing the acoustic stimulation intensitdBy +3

3. The cochlear microphonic potentials are particularly sensitive to electromagnetic radiation of other electrical equip-
mentlocatednearby. Restart a measurement by shifting the stimulation frequent30biy.

4.5.2 Measurement consultation

J j Refer to paragrap.1for more cktails about patient management.

Phase shift between A
and B

Phase curve

-151 2151 -149 1% T—=150 157 4
H2 1z 12 i 1 _"‘1':__'59

Min / Max signals

Measure informations Power (dBSPL) 80

Stim Number 100
Frequency (Hz) 970 AlB I Return ‘

Select phase shifalculation
marker

This graph contains several itemdmfbormation :
A The phase curve represents the measured phase shift value included between +180°. The color of each point on
thegraphdepends on the position of the patient.

1. The index given above is the phase shift value in degrees.
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2. The index, indicated in white below, is the ratio between the effective signal and the average noise in dB
(S/N). To validate a point, this value must be greater than 6dB.

A To help you in study of point, in the lower part of the graph, the system plots two solid curves.
1. The green curve represents the effective signal.

2. The red curve represents the average noise level.

3. The 2 index displayed on the right of the Minimum/Maximum values are the effective and average noise
signals. These values are specific to the system and have no scientific value. Calculated in the electrical dB

(20*log(signal)), they are provided for infoation to allow qualitative comparison between several measure-
ments.

In the goal of helping the analysis, two draggable marks (A and B) can be place on the graph in order to automatically
calculate the phase gap between two positions.

The graphic scale of the phase is included betwd&0° but the measured value can be outside these limits. In this
case, we add to this valugd60°. This is a way of displaying all the values but sometimes it makes it difficult to use the
graphs. By holding down the mouse button in a graphic zone, you can drag this curve vertically.

Power (dBSPL) 80 Power (dBSPL) 80

Stim Number 100 Stim Number 100
Frequency {(Hz) 970 A | B | Return Frequency {Hz) 970 A | B | Return

Curve before sliding Curve after sliding

4.5.2.1 Advanced analysigools

OS includes a higkperformance tool palettibat giving you the opportunity of analyzing directly on the touch
screen (without any computer support), all the data you have collected.

Click on one of the points of the curve. A window including a data analysis table appears. It contains several items of
information concerning the investigated signal.

F1 Frequency stimulation

FREQ Frequency irHz
POWER Power in nan&/olt
PHASE Phase shift in degrees

O ——
dB S5PL
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Point spectral analysis

To run the spectral analysis of the signal by a Fast Fou-
rier Transform (FFT) click on theFteq" button.

The power distribution graph (abscissa) with respect to
the frequency (ordinate) appears. The effective spectral
energy zone is indicated by a vertical white line. The
cursor enables you to adjust the maximum analysis fre-
guency.

Point time analysis

To begin the time analysis of the signal, click on the
"Temp" button. The cursor enables you to adjust the
maximum time value of the display window.

User guide= 10 67
ECHOO01XN110EN-A7i 2026/06



Chapter 4Handheld modemeasurement 4.6 Shift-OAE

4.6 Shift-OAE

Refer to paragrapB.6to obtain the necessary instructions about the needed equipment and the setup.

4.6.1 Setting up measurement parameters

Shift-OAE B
Power (dBSPL) L2-
L1 - L2 Fixed .
Once the clinicaShift-OAE diagnosis type has been J_ u-@ v B3
selected its configuration window appears. It is a way of Stim Number - IIET +
adjusting the parameters appearing in the following ta- Frequency (Hz) Bl 120 [
ble.

Earis Select

ECHO-0AE OK

L2 Adjust the intensity of the acoustic stimulation F2
Power Advised: betwee$0and75dB
(dBSPL) Adjust the intensity of the acoustic stimulatioh F
L1 . .
It is advised to se the same value as F2

When checked, the value of L1 varies proportionally to the variatiq
L17 L2 Fixed L2 maintaining a fixed differential. To modify the value of L1 indivi
ally, deselect this checkbox.

Set the necessary average to acquire a point
Advised: at least 40

Stimulation frequency F2

Number of stims

FrequencyHz) Advised:1200Hz with variance of £100Hz depending on the
disturbingenvironmental frequencies
Left/Right Select which ear test

( The icon of dloppydiskat the bottom right of the screen is used for recording the parameters defined
‘ J) They then become the default parameters for this type of measurement.

J ’ Refer to paragraph.3.1for advanced settings

After selecthg the ear(right or left)and gugged theoAE Probe, the<Start» button became availabl€lick on it to
start the measurement.

4.6.2 Measurement ]
Shift-OAE

The Shift-OAE measurement window opens and ena-
bles you to firstly adjust the initial position of the pa-
tient. There is a representative color for each position:
Vertical, Horizontal, Inclined or . Once you
have chosen the position, click o&tart" to begin the
measurement. The patient hears the sound

Rejection dB
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( l‘ If the probe verification is configured and activated (see paradr&oB, a verification window is dis-
=~ played, a click stimulus is sent to the patient's ear in order to verify that the probe is placed correctly.
Calibrating probe Calibrating probe
in progress In progress
If the field is diplayed ingreenwith the indicationOK, the measurement will automatically start.
If the field is displayed imed, the messages can be the following:
-Too many rejection: the surrounding noise is too high or the patient is too agitated.
-Leak, replace the probethe eartip size is not the correct one or its positioning in the ear is wrong.
-Probe closethe probe is too far into the ear canal, or impurities are obstructing the probe tip.
This step can be skipped by clicking on thexe> button.
| ' \\‘ Thisfirst step of the reasuremeris a selfcalibration which last few seconds (2 or 3 seconds). During
\_=_/ this first step, the surrounding noise must be kept as low as possible.
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4.6.2.1 OAE probe self calibration

When the measurement begins, a series of calibrations are performed automatically to determine if the measurement
conditions are optimal to obtain usable results. In this context, the system may asks the user to make choices in order to
adjust the measuremt parameters as best as possible:

A"Low signal Check leak. Continue?" The signals F1 and F2 and are too low compared to their set value (at least
20dB too low). This may be due to the wrong positioning of the probe, more precisely a sealing problem between
the probe plug and t he e ar eposdion#eé probe and ressart thedneaswee ldowt o ¢
ever, if you are sure of the probe positioning, it i

A"Too muchsignal, Check eartip. Continue?" The signals F1 and F2 and are too strong compared to their set
value (at least 20dB too strong). This may be due to the wrong positioning of the probe, more precisely a plug's
probe pushed too deep i n t he e atonthearoba &nd resdtast the reeasard.v i s e
However, if you are sure of the probebés positioning,

A"Too manyrejection! Probe has moved or the patient is tense. Retry?'The recorded signal has too many
fluctuations, this scenario can occur if the patient speaks, is too nervous or moves during the calibration phase. You

can restart this phase by clicking AYeso.
A "Too much noise! Probe gets out or noisy room. Continue?'The average noise of the measure is too high, the
signal distortion product may not get out enough of

and if the test environment is not too noisy. It is possible to continue by clitkihg s 0O .

A "Low Signal! Would you automatically adjust measurement parameters?* The distortion product signal is
too |low to be reliable. Click AYeso, the system wil!]l
averages) to try to get a decent signal st r watiant h . Cl

A "The signal is an artifact. Change the test frequency and retry." The system detects that the distortion product
signal is an artifact, it is most often due to the resonance frequency of the ear canal cavity. To deal with this issue,
it is often sufficient to change the stimulation frequency of a few hertz to no Ibageifrequencies resonance of
the patient's ear canal . Click AOko, you wild!l be rec
or twenty hertz then restart the measurement.

A"Low signal! Artifact test is impossible. Continue?": To perform the artifact test, the device scan distortion
products at different frequencies, it is possible that for some patients, the products distortions do not exist at these
frequencies, in this case the artifact test could not be done. Neverthalesanyoontinue the measurement by
clicking on AYesod. You can attempt to solve the prob
of a few hertz.

4.6.2.2 Mesure

Progress bar

Rejection indicator
Phase curve

Min / Max signals
Patient position

Rejection leveketting

A progression bar informs you of tiséateof progress of a point. When the progression bar ends, the system adds a
point to the graph. This graph contains several kind of information:
A The phase curveepresentshe measured phase shift value included between +180°. The color of each point on
the curve depends on the position of the patient.

1. The indexgivenabove a point is the phase shift value in degrees.

2. Theindex indicated in white below a point, is the ratio between the effective signal and the average noise in
dB (S/N). To validate a point, this value must be greater than 6dB.
A To help you tanalyzea point, in the lower part of the graph, the system plots two solid curves.
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1. The green curve represents the effective signal.
2. The red curve represents the average noise level.

3. The 2 indexes displayed on the right are the Minimum/Maximum values of the effective and average noise
signals.

You can suspend the acquisition at any time using Rlaeisé button. This temporarily suspends acquisition when
the patient has a fit of coughing for instance, or to facilitate changes of the patient's position.

The rejection indicator light notifies you when the rejection threshold is reached. If 40 successive rejections are de-
tected, the current point is rejected and tRejéction" information appears on the screen. This phenomenon indicates
that the acoustic noise is too high. There can be several causes for this:

1. The patient noise is too high. When the patient is more relaxed, measurement will start again automatically.
If the phenomenon persists, it means that the rejection threshold has been calibrated too low. Bdigkébn "
button for suspends acquisition, and increase the rejection threshold through the button. Restart the measure-
ment thanks to thePausé button.

2. The probe is incorrectly positioned. It is possible that the probe moves during the measurement, in particular
if you are running postural tests. In this case, click®tofi’, replace the probe (paragrapt6.5 and make
another measurement.

3. The ambient noise is too high. The intrinsic noise in the room in which you are making the measurement must
not exceed 60 dB.
The "Stop" button stops the measurement. Once data acquisition is over, the curve is reconstructed. You then have
the choice of saving the data by clicking @aVe' or deleting it by exiting the window using the back cross (a message
requesting you to confirm the deletion appears: answer by yes or no).

) \U For moredetailsaboutthe curve consulting options, please refer to paragtahi

[ J Thesaveddata can be consulted in the patier@erisultation" menu.

4.6.2.3 Prerequisites for exploitation of the measure

If most points on a curve relate te-a— ratio of less than 6dB, we advise you not to use the curve as itis. You can
act on several parameters to improve measurement quality:

4. Restart aneasuremenivhile increasing the number of averages needed to acquire a point, for instance by adding
+20stim

5. Restart a measurement by increasing the acoustic stimulation intensitgBy +3

6. The distortion productare particularly sensitive tauditory losses and ambient noise around the stimulation fre-
quency Restart a measurement by shifting the stimulation frequen&@aiyz.
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4.6.3 Measurement consultation

‘ ! ?ﬁ Refer to paragraph.1for more details about patient management.

Shiit-0OAE Phase shift between A
and B

Phase curve

Min / Max signals

Measure informations Power (dBSPL) 70

Stim Number 40
Frequency (Hz) 1204 AlB I Return ‘

Select phase shift calculation
marker

This graph contains several items of information :
A The phase curve represents the measured phase shift value included between +180°. The color of each point on
thegraphdepends on the position of the patient.

1. The indexgivenabove is the phase shift value in degrees.

2. Theindex indicated in white below, is the ratio between the effective signal and the average noise in dB
(S/N). To validate a point, this value must be greater than 6dB.

A To help you to analyze a point, in the lower part of the graph, the system plots two solid curves.
1. The green curve represents the effective signal.
2. The red curve represents the average noise level.

3. The 2 indexes displayed on the right of the Minimum/Maximum values of the effective and average noise
signals.
In order to help you with the analysis, two draggable marks (A and B) can be placed on the graph to automatically
calculate the phase gap between two positions.

The graphic scale of the phase is included betwd&0° but the measured value can be outside these limits. In this
case, we add to this valugd60°. This is a way of displaying all the values but sometimes it makes it difficult to use the
graphs. By holding down the mouse button in a graphic zone, you can drag this curve vertically.

Shift-OAE

ki |

Bl

Power (dBSPL) 70 Power (dBSPL) 70

Stim Number 40 Stim Number 40
Frequency {Hz) 1204 A| B | Return Frequency {Hz) 1204 A | B | Return
Curve before sliding Curve after sliding
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4.6 Shift OAE

4.6.3.1 Advanced analysis tools

OS includes a higiperformance tool palettiat giving you the opportunity of analyzing directly on the touch
screen (without any computer support), all the data you have collected.

Click on one of the points of the curve. A window including a data analysis table appears. It contains several items of

information concerning the investigated signal.

2 Fld F2 Main distortion product
F1 Stimulation frequency F1
F2 Stimulation frequency F2
2 F20 F1| Secondary distortion product
FREQ Frequency in Hz
POWER Power in dB
PHASE Phase shift in degrees
SIN ratio in dB

~ (mwe o ow
o | o | o
S o -
dB SPL

Degios mn-
Degree
S/N

Freq Temp

The column ingreenrepresents the distortion products investigated in the previous phase graph. Thi
‘J) can be modified. Refer to paragrahB. 1

Point spectral analysis

To run spectral analysis of the signal by a Fast Fourier
Transform (FFT) click on theFreq" button.
The power distribution graph (abscissa) with respect to
the frequency (ordinate) appears. The effective spectral
energy zone is indicated by a vertical white line.
In the opposite example, 3 other spectral rays can be

identified with high power levels to the right of the ef-
fective spectral energy zone. From left to right, stimula-
tion frequency F1, followed by F2 and finally secondary

distortion product (2 F21 F1).

Point time analysis

To start the time analysis of the signal, click on the

fiTempd button. The cursor
maximum time value of the display window.

For this type of measurement, the general form of the
time signal can easily be identified. It represents the

modulation of stimulation frequencies F1 and F2

en

t
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4.7 DP-gram

Refer to paragrapB.6to obtain the necessary instructions about the needed equipment and the setup.

4.7.1 Measurement setting

Power (dBSPL) L

Once the clinicaDP-gram diagnosis type has been se- Stim Number
lected its configuration window appears. It is a way of Screening
adjusting the parameters appearing in the following ta- ———
ble. ECHO.OAE OK
 Lett
Right
Power(dBSPL) Adjust the intensity of the acoustic stimulationdf display the inte
sity of F1
Number of stims Set the necessary average to acquire a point

Advised: at least 40

«Screening Enablescreening modeSeethe subsectiod.7.2

Access to the adjustment of the intensétio between L1 and L2, the
selection of the frequencies which will be tested and to the advan

Settings parameteraboutthe validation if'Screeniny mode.(See the subsec
tion2.3.1.)
Left/Right Select which ear teest

J ’ The «Settings»button can benlocked in the« Config OAE » menu(see subsectio®.3.1).

/4 Theicon of dloppydiskat the bottom right of the screen is used for recording the parameters defined
‘ ‘J) They then become the default parameters for this type of measurement.

After selecthg the ear(right or left)and gugged theoAE Probe, the<Start» button became availabl€lick on it to
start the measurement.

4.7.1.0 Measurement

The DP-gram measurement window then opens. The
curve is displayed with default valuesi®for the sig-
nal,

i 25dB for the noise) on frequencies that were selected
during configuration.

Click on the ‘Start" button to start measurement.

| ek
' +
Réjection dB
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a

If the probe verification is configured and activated (see paradr&B, a verification window is dis-
played, a click stimulus is sent to the patient's ear in order to verify that the probe is placed correctly.

Calibrating probe Calibrating probe
in progress in progress

If the field is diplayed ingreenwith the indicationOK, the measurement will automatically start.

If the field is displayed imed, the messages can be the following:

-Too many rejection the surrounding noise is too high or the patient is too agitated.

-Leak, replace the probethe eartip size is not the correct one or its positioning in the ear is wrong.
-Probe closethe probe is too far into the ear canal, or impurities are obstructing the probe tip.

This step can be skipped by clicking on the>e button.

Y

i

( ' \ This first step of the asurement is a sedflibration which last few seconds (2 or 3 seconds). During

|
/

\_=_/ this first step, the surrounding noise must be kept as low as possible.

For each frequency, a series of calibrations are performed automatically to determine if the measurement conditions
are optimal to obtain usable results. In this context, the system may asks the user to make choices in order to adjust the
measurement paraters as best as possible:

1

"Low signal. Check leak. Continue?" The signals F1 and F2 and are too low compared to their set value (at
least 20dB too low). This may be due to the wrong positioning of the probe, more precisely a sealing problem
bet ween the probe plug and t h espositiomthegpmlreand restdrttthe meas-a d v
ur e. However, if you are sure of the probebds positi

"Too much signal, Check eartip. Continue?" The signals F1 and F2 and are too strong compared to their set
value (atleast20dB too much). This may be due to an incorrect positioning of the probe, more precisely a probe
plug pushed too far into the ear canal . 't i s advi s
However, if you are sure of the probesppt i oni ng, it is possible to conti:

Once the calibration is complete, the measurement window is displayed:

Progress bar
Frequency irHz

Rejection indicator

Current measuremen ] )
Signal level indB SPL

Nest measuremen
Noise level

Rejection level setting

A progression bar informs you of the state of progress of a point. When the progression bar stops, the system updates
the point corresponding to the frequency being tedtei. graph contains several kind of information :

1. The green curve represents the power of the distortion product in dB at the various selected frequencies.
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2. The index given in white above a point is the power of the distortion product.
3. The vertical white figures indicate the test frequency for each points.

4. The red curve represents the average noise level.

The rejection indicator light notifies you when the rejection threshold is reached. If 40 successive rejections are de-
tected, the current point is rejected and tRejéction" information appears on the screen. This phenomenon indicates
that the acoustic noise is too higthere can be several causes for this:

1. The patient noise is too high. When the patient is more relaxed, measurement will start again automatically.
If the phenomenon persists, it means that the rejection threshold has been calibrated too low. Exit from the
measurement by clicking oistop" then restart a new measurement.

2. The probe is incorrectly positioned. It is possible that the probe moves during measurement, in particular if

you are running postural tests. In this case, click @', replace the probe (paragrapt6.5 and make
another measurement.

3. The ambient noise is too high. The intrinsic noise in the room where you are making the measurement must
not exceed 60 dB.

The "Stop" button stops the measurement. Once the data acquisition is over, the curve is reconstructed. You then
have the choice of saving the data by clicking $ave' or deleting it by exiting the window using the back cross.

‘ ] For moredetailsaboutthe curve consulting options, please refer to paragtapi

) JJ Thesaveddata can be consulted in the patier@erisultation" menu.
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4.7.2 Screening mode
DP-gram
In the "Screening modeit is not possibléo adjust the Power (dBSPL)
number of stimulations. In this mode the device
switches to the next frequency when the validation con-
ditions are reached or after having reached the maxi-
mum test duration. After having tested all the selected
frequencies, the device stope tmeasurement and indi- Earis Select
K R . ECHO-0AE OK

cates whether the test is valid or not conclusive, depend-
ing on the number of frequencies at which the distortion o Lett
product (DP) wasecorded

Right

77w\ If youarenotfamiliar with the settings and homodifyingthem can affect test results, do not attempt to
L = 4 change them. A bad setting can make the next measurements unusable and irrelevant.

Freqguencies to be testedalidating conditions and maximum duration of the test can be modify in the advanced
setting of the DRyram (see subsecti@3.1.). In this menu, it is also possible to modify the intensity used3nreening
» mode.The intensity setting and the access to tiesiu directly from the measurement window can be unlocked in the
« Config OAE » (see subsection.3.])

At the end of tk measurement, a popsbpows if the test is valid or not.

Test PASS

()
End of a valid ést g

Test REFER

Endofatestt at canot be val.i @

l } For moredetailsaboutthe curve consulting options, please refer to the next paragraph

t } Thesaveddata can be consulted in the patien®erisultation” menu.

JJ Please refer to the subsectin®.1.1to modify the advanced settings of the screening mode.
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4.7.3 Measurement consultation

‘ l ’ Refer to paragraph.1for more details about patient management.

dB SPL scale

Frequencies in Hz

validation indicator

Signal level in dB SPL

Stimulation power PASS/REFERnNdicator

(only in screening moge
Validation protocol

This graph contains several items of information:

1 The green curve represents the power of the distortion product at the various selected frequen&8e4.in dB
The whitenumberabovea pointis the power of the distortion product.

The vertical whitenumbersdndicate the test frequency for each point.

The red curve represents the average noise level.

= =4 A -

A reminder about the measurement conditions (power and number of simulations) is given at the bottom of the
window

On each point there is a validation (or not) mark.

= =

In screening mode, there is an indication of the measurement validation or not.

4.7.3.1 Advanced analysis tools

OS includes a higiperformance tool paletthatgiving you the opportunity of analyzing directly on the touch
screen (without any computer support), all the data you have collected.
Click on one of the points of the curve. A window including a data analysis table appears. It contains several items of
information concerning the investigated signal.

2 F10 F2 Main distortion product ——
F1 Stimulation frequency F1 el
F2 Stimulation frequency F2 | e GO G 50

2 F20 F1| Secondary distortion product mmmmm
FREQ [ Frewenoy i G | -
FI;OH\,/AEE Phaze0 \;Vr?i;tlinnddBeg rees nnn

Freq Temp

- The column ingreenrepresents the distortion products investigated in the previous phase graph. Thi
\J) can be modified. Refer to paragrapB.1
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Point spectral analysis

To run spectral analysis of the signal by a Fast Fourier
Transform (FFT) click on theFreq" button.

The power distribution graph (abscissa) with respect to
the frequency (ordinate) appears. The effective spectral
energy zone is indicated by a vertical white line.

In the opposite example, 3 other spectral rays can be
identified with high power levels to the right of the ef-
fective spectral energy zone. From left to right, stimula-
tion frequency F1, followed by F2 and finally secondary
distortion product (2 F21 F1).

Point time analysis

To start the time analysis of the signal, click on the
fiTempd button. The cursor ena
maximum time value of the display window.

For this type of measurement, the general form of the

time signal can easily be identified. It represents the
modulation of stimulation frequencies F1 and F2

t he
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4.8 TEOAE

Refer to paragrapB.6to obtain the necessary instructions about the needed equipment and the setup.

4.8.1 Measurement settings

TEQAE
Power (dBSPL)
Stim Number
Click f Sec - B
Once the clinicalEOAE diagnosis type has been se- o ——
lected its configuration window appears. It is a way of ——
adjusting the parameters appearing in the following ta- ECHO-0OAE OK
ble.

Adjust the intensity of the acoustic stimulatio
Advised : 82dB

Set the necessary average to acquire a point
Advised: at least000

Power(dBSPL)

Number of stims

Click / Second (Hz) | Number of clicks made per second

«Screening> Enable screening mod8ee subsectiofh.8.2

Accessto the advanced parametatsoutthe validation in'Screening

Settings mode.(See subsection.3.1.9

Left/Right Select which ear test

After selectng the ear(right or left)and pugged theoAE Probe, thecStart» button became availabl€lick on it to
start the measurement.

4.8.1.1 Measurement

The TEOAE measurement window opens, click on
"Start".
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1,"/ | \"'3 If the probe verification is configured and activated (see parad&ph, a verification window is dis-
.=/ played, a click stimulus is sent to the patient's ear in order to verify that the probe is placed correctly.

Calibrating probe Calibrating probe
in progress in progress

e
-

If the field is diplayed ingreenwith the indicationOK, the measurement will automatically start.

If the field is displayed imed, the messages can be the following:

-Too many rejection the surrounding noise is too high or the patient is too agitated.

-Leak, replace the probe the eartip size is not the correct one or its positioning in the ear is wrong.
-Probe closethe probe is too far into the ear canal, or impurities are obstructing the probe tip.

This step can be skipped by clicking on the>e button.

This first step of the masurement is a setflibration which last few seconds (2 or 3 seconds). During
\_=_/ thisfirst step, the surrounding noise must be kept as low as possible.

At the measurement beginning, click calibrations are performed automatically to determine if the measurement con-
ditions are optimal to obtain usable results. In this context, the system inform the user that the conditions are not good:

A"Low signal. Check leak. Continue?" The click signal is to low compared to his set value (at least 5dB to low).
This may be due to the wrong positioning of the prob
the ear canal. It is advised to click ®rN g réposition the probe and restart the measure. However, if you are sure
of the probebdés positioningAhYestdo is possible to contin

A"Too much signal, Check eartip. Continue?" The click signal is to strong compared to his set value (at least
5dB to strong). This may be due to the wrong positioning of the probe, more precisely if the probe is to deep in the
ear canal. It is advised to click @nN g r@position the probe and restart the measure. However, if you are sure of
the probeds positioning, fitesioss possible to continue

Once the calibration is done, the measurement window appears :

Rejection indicator
TEOAE response

area

Stimulation curve || | |
I

|
| | | |’\ ! | | f
\:I ||II l || I“‘I
LA

Buffer A curve

0| .
Stimulation quality || II | I| | \ Buffer B curve

indicator I

| Number ofrejections
Number of click done for per buffer

each buffer

. Validation analysi
Correlation between buffe| alidation analysis

1  On the leftside

0 Therejectionindicator light notifies you when the rejection threshold is reached. This phenomenon indicates
that the patient moves or, in common way, that there is too much noise. When the noise will go down, the
measure will automatically resume
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o Indicator ofthe stimulationquality: in a good measurement condition, the gauge should be green and half
filled. If the gaugemoves or change of color, this is because of a bad positioning of the probe, or a clogged
probe.

1  The graph show

0 Inthe left part, lhe shape of the stimulation

o Inthe central parthe two buffer (A and B) that are currently recorded.
1 At the bottom of the screen:

o0 The number of clicks, which informs you of the progress of the measurement, the sum of the two buffers (A
and B) must reach the number of stimulations entered in the configuration window.

0 The correlation between theakd B buffers
o Number of rejections forach buffer

o Detection analysis, which works only in detection modghdwshow many frequencies have been validated
or how many statistical criteria have been satisfied, depending on the validation mode(Sezssnbsection
2.3.1.9.

The "Stop" button stops the measurement prematurely but the data is not lost, you will be able to consult the meas-
urement. You then have the choice of saving the data by clickinGare"or deleting it by exiting from the window
using the back cross.

4.8.1.2 Prerequisites for exploitation of the measure

If the click shape doesn't look like the above illustration (sinusoid amortized on a few oscillations) check the probe
position in the ear then restart the measurement.
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4.8.2 Screening mode

TEOAE :
Power {(dBSPL) B 81 B

In the "Screening modeit is not possibléo adjust the
stimulation rate (fixed at 80Hz)n this mode the device
stops the measurememhen the validation criteria are f screening
satisfied. On the other hand, if the maximum test dura- Ear is Select

tion is reached, the measurement is stopped and the de- ECHO-OAE OK

vice indicates a nenonclusive test. J Left

Right

“. "\ If youarenotfamiliar with the settings and homodifyingthem can affect test results, do not attempt to

«\! /" change them. A bad setting can make the next measurements unusable and irrelevant.

The validation criteria anché maximum test duration can be modified in the advanced setting of the TEBAE
subsectior2.3.1.9. In this menu, it is also possible to modify the intensity useel 8treening »mode.The intensity
setting and the access to thienu directly from the measurement window can be unlocked i @anfig OAE » (see
subsectior?.3.7).

At the end of te measurement, a popup shows if the test is valid or not.

Test PASS
()
End of a valid ést @

Test REFER

Endofatestt at canot be val.i @

This screening mode is moreited to newborns.

For moredetailsaboutthe curve consulting options, please refer to the paragr&ph

Thesaveddata can be consulted in the patienterisultation” menu.

4 7 Y
y/
i
|
“k
}

Please refer to the subsect®B.1.2to modify the advanced settings of the screening mode.

/Pv
i

|
%
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4.8.3 Measurement consultation

J ’ Refer to paragrap#.1for more details about patient management.

; Repeatability between
Stimulus curve . Signal level(dB SPL) Signal/noise ratio for buffer A and Bfor
. Noise level(dB SPL) each frequency each freauencv

Temp

e |10 20 50 o s

R oo [[or | o0 [ g7 | o0
dB : L

 EEEEIEEER

Test PASS

Correlation : 77%
Stimulug Stability : 100%
Reszponge Stability : 923%
Power [dBSPL] : 84
Stim Humber : 636
Click / Sec : 80

Power [dBSPL] - 84
Stim Number : 636
Click / S5ec_: 80

Measurement infor- ) ) Information about
mations Response curve Display stimulus cuve responses quality

The TEOAE reading is done on three screens. Each one gives different information. (temporal, frequency, synthetic).

J’ By default, stmhheclkéddlckbaxtan (tihe bottom of the scre

A On thefirst screen there is the same display as during the measure, the temporal view, with the click shape on the
left and the two TEOAE curves (or buffers) on the center.Superposing the curve help to see if the TEOAE is pre-
sent and if there is a reproducibility iveten the curves (if they are superposing or not).

A The second screen is the frequency view.

i Upper graph: click spectrum. If the probe is correctly placed, the maximum click spectrum should be reach
between 2KHz and 4KHz.
i Lower graph: Noise spectrum in red and signal spectrum in green (the signal really generated by the inter
ear). If the cochlear signal is present, the green spectrum (signal) should exceed the red one (noise).
A The last screen summarizes in a digital manner the previous information. Namely, the ratio between the signal
and the noise as well as the reproducibility rate for each frequency.
The sheet cases become green or red to indicate that the ear correctly respond to the different frequencies.
The validation criteria are:
i Signal noise ratio upper than 9 dB and repeatability upper than 50%
i Signal noise ratio upper than 6 dB and repeatability upper than 60%
i Signal noise ratio upper than 3 dB and repeatability upper than 75%

These criteria simply represent a help to the measurement reading. They don't have medico legal value.

'\\ Forphysiologicalacoustic reasons, the reliability in frequencies of the TEOAE test is between 2Khz and
H 4KHz, the 1Khz and 5Khz information are only indicative.
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4.9 Audiometry

Refer to paragrap.1to obtain the necessary instructions about the needed equipment and the setup.

Audiometry

When you start a new diagnosis, the configuration window
appears. It allows to start new measuremenpue-tone Pure Tone Audiometry
Audiometry or peech Audiometry The fAGrapho
lows you to view the graph at any time of the current meas-
urementThe last button shows the active stimulation and can
be used to switch between the two audio output. Thus, it is
possible to keep the audiometric headset and the bone vibra-
tor connected and switch between them by clicking on this
button.

Speech Audiometry

4.9.1 Pure-tone Audiometry

Once you select thBure Tone Audiometry test you
can choose among four modes of diagnosis.

- Automatic patient mode.

- Automatic doctor mode.

- Manual doctor mode.

- Weber Mode.

4.9.1.1 Patient mode

The patient mode allows automatic transitions of powers and frequencies. The doctor have to pre configure the test,
then the patient is completely autonomous, he simply must click on the device to indicate that he hears the sound.

Measurement settings

Click onfiSetting® t fiRreguencies selectiod i n
they are chosen, click on

-5t O

Audiometry

Frequency selection

TkHz 1.5kHz

Z2kHz 3kHz 4kHz

BkHz B8kHz 10000Hz

Settings

12500Hz 14000Hz 16000Hz

Al frequencies can be selectdtbwever, the maximum and minimum stimulation frequencies may be
“ \‘J) limited when making measureme¢pending on the characteristics of the stimulator.

- The icon of dloppydiskat the bottom right of the screen is used for recording the parameters defined
* \‘D They then become the default parameters for this type of measurement.
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Advanced Settings

Power level of the beginning

of the protocol in dB
The fiSettingsod button opens you to
set the level of the masking noise as well as the starting
power of the automatic prot S koL ol ted 1o the to con-
firm power of stimulation in dB

- +

Frequency selection OK

After selecthgthe ear(right or left), the«Start» button became availabl€lick on it to start the measurement.

Measurement

The Tone audiometry window open. The Elios device
will automatically scan the pre configured frequencies
and increase or decrease the stimuli power according to Left ear
the patient answers.

The patient si mpl grortlese-t o
sponse buttowhen he hears the sound.

If the click has been taken into account, the button turns
orange.

Once the acquisition protocol ends, the curve is constructed. You have the choice between saving the curve with the
AfSavedo button or delete it by leaving the window with

| i To obtain more information about curve consulting, please refer to the parégdph

iy Ji The saved dat a Conauftationée pfaotuinedn ti nmetrhue. A

4.9.1.2 Automatic doctor mode

Automatic doctor mode allows automatic transitions of powers and frequencies. During the test, the device display
the power and the frequency of the current stinfillis mode allow the doctor to easily make a test while checking the
patient responses.

Measurement settings

Wiz W 250 W s00 Audiometry

750 W 1Kz e Frequency selection
W 2kH:z 3kHz O akH:z

BkHz W BkH:z 10000Hz

Seftings
12500Hz 14000Hz 16000Hz

Lett

./ Right E

Click onfiSetting® t h @requenniesselectiod t o preconfigure the frequencie
are chose®Ko ¢loi wlal omafd e.

., All frequencies can be selectégobwever, the maximum and minimum stimulation frequencies may be
4 .u limited at the time of the test depending on the characteristics of the stimulator.
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7 4 Theicon of dloppydiskat the bottom right of the screen is used for recording the parameters defined
‘ J) They then become the default parameters for this type of measurement.

Advanced Settings

Power level of the beginning

The fASettingsodo button opens rlidarihad b
set the level of the masking noise as well as the starting
power of the automatic prot

firm Masking level related to the
power of stimulation in, dB

t o con-

- +

Frequency selection OK

After selecthgthe ear(right or left), the«Start» button became availabl€lick on it to start the measurement.

Measurement

) ) ) Audiometry
The Pure Tone audiometrywindow opens. The Elios

device will automatically scan the peenfigured fre-
guencies and increase or decrease the stimuli power ac-

cording to the patient answers. A red blinking indicator Frequnla_r?::tye:qlrﬂI]I]Hz
on the top left of the screen indicates when the stimuli

occur.

ClickfesonoNéd flaccording to t

swers.

ClicResmatdo Aif you want to rep

Restart

Once the acquisition protocol ends, the curve is constructed. You have the choice between saving the curve with the
ifSaved button or delete it by |l eaving the window with

J j To obtain more information about curve consulting, please refer to the parégrdph

Jj The saved dat a Conauitationte pf aotuinedn ti nmetrhue.

4.9.1.3 Manual mode

The manual doctor mode allows to change the frequency and power manually. This provides the possibility of making
a custom testing protocol.

Measurement
The bellow windows give access to the stimulation configuration.

Audiometry

Frequency selectior FTEQUEHCY {Hz) Power {(dBHL)

Power setting
Ear side

Start stimulation

Power of contralateral
masking and leoice of
available frequency

Patient answer

. Curve consultation
Connected transmitte | Graph i
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To build the curve you havevYdasoNd® pbut fgnshkopaeaehtstan
thanks to the fistimd button).

You can see the curveé&Graphto & oy t toinmesaviltghrep ryceusrsvicea goagedhcel ific k i
deleteit by exiting the window ocontinue the measure by clicking on one of the boxes in the summary table.

J ’ To obtain more information about curve consulting, please refer to the parégrdph

J’ The saved dat a Conauitationte pf aotuinedn ti nmetrhue. i

4.9.1.4 Weber test

The Weber test can detect if the patient presents a strong hearing lateralization. This allows to set at best the contra-
lateral masking noise power.

Patient setup
The Weber test is realized with the bone stimulator placed in the middle of the patient forehead.

Measurement
The bellow windows give access to the stimulation configuration.

Frequency selectior
Power setting

Start stimulation Patient answer

Curve consultation

The aim is to know for each frequency what is the threshold at which the patient hears on only one side.
For each stimulation, indicate if the patient hears the sound at the left, right or on both sides.
You can see the curve Gmphoabutt ome dakgethepcurgesby cliakiggnoh he #

fiSaved deleteit by exiting the window ocontinuet he me as u Measuved t thu tt then .i

J ’ To obtain more information about curve consulting, please refer #03ie

i ’ The saved dat a Conaultationde pf eotuinedn ti nmetrhue. i

4.9.2 High frequency audiometry

To make high frequencydiometry, it is mandatory to have a high frequency audiometric headset andibenea
for the high frequency modul@he headset must be selection in the meheadsep urder the configuration window
(see2.3.1).

l\\-‘ It is extremely important to choose the cordeeddsemodel to ensure that the calibration is correafy
- ply when making measurement
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4.9.3 Speech audiometry
Measurement settings

When you start a new diagnosis, the configuration window appears. It lets you choose the type of list used, for example
the disyllabic lists of Fournier.
OS is designed to allow you to easily perforrSpeech audiometry At the launch of the test, the device displays
the words from the list on the screen. This list is randomly chosen to guarantee a reliable test, without the risk of the
patient learning the words.
Theetthgd button allows to access the configuration win
Click Sianto tthet tion to start the diagnostic

Click in this box to selet or change the
list used Choose language Choose list type

Speech audio 5 Language choic & o List choice

i Dissyllabiques de Fourmier
Click here to [ s )

select list type

Not connected

Settings

Speech audio 5 Speech audio B oo BRI

Select one ear Francais
and click START to Dissyllabiques de Fournier
start a measurement ?—'emme

Powaer (dBHL)

Echo-OAE
Settings
Switch bet d Clic on start to go to Choose the voice to besed
9 masking intensity window
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Measurement

From the launch window of the test, set the power and the ear to be tested before lauiszrieg ay clicking on

i St &Speech audiometdyegins, the word currently spoken is written in red. If the patient correctly repeats the word,
click on it to validate the answer.

This window lets you select the eat and The device automatically shows a
thepower. Click Start to begin a new word series randomly selected in the
point current speech audiometry list The word currently spoken is ind

Speech audio 4 ‘'BSs Speech audio e IBes Speech audio B X
L]

g 544
Select one ear e ratean
and click START to
e BTN | TN
le donjon le donjon
Power (dBHL)

Graph - 50 - le sergent le forban le sergent
- Start

le niveau le cachot

8- Imas Speech audio Bl %

Power : 50dB HL

Discrimination : 60%
Power (dBHL)

le donjon le veston

le sergent le forban le sergent le forban

le crémier le bacher
Once the word series ismplete, the device comes back to the start window. Yc If the patient correctly repgs the
can change thgtimulation power according to the previous score and restart a new word, click on the corresponding box
point. to validate the response

The graph button toggle between this window and the curve window

You can switch at any time between per f oGraphon g ua tnoenw p
When the test iGeaphbi hiosbed, tbkickree. fiYoRuretTomeaudiomen sav
etry or Speech audiometrymeasurements.
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4.9.4 Measurement consultation

| }\ Refer to paragraph.1for more details about patient management.

B &2 JAudiometry ; B SZ JAudiometry
10 125 250 500 1KHz _ 2KHz _ 4KHz

—

Radioear B¥1

1 i
011 g
5 0 E 0

Tonale Measure Return || Vocale Measure Return

Vocale Measure Return

Switch between  Go back to start new  switch Go back to start
pure tone and measurement graph new measurement
speech audiometry

A The «Measure» buttonresumes the measurement and keep the already recorder information in displayed on the
curves.
AT h &oné/ Speecl switch between the puttene curve and the speech audiometry curve (available only if
measurements had been made in these modes)
- Pure-tone audiometry
A The ordinate scale represents the hearing loss in dB HL.

A The abscissa scale represents the frequencies in Hz.
A Thebackgroundf the curve represents the audiometric normal for this patient accordiigytimthdate

and gender
1. The green
2. The yellow area indicates a normal hearing level
3. The red areindicatesa hearing loss compared to the audiometammal
- Speech audiometry
A The abscissa scale represents the power of the stimuli in dB HL.
A The ordinate scale represents the percentage of correctly repeated words.

area indicates a fAmoreodo than nor mal h

A Thelastimage on the right shows the information obtained by clinking on the graph area
- Criteria used for the normal audiometric curve

- Item used in the graphics:
A Thebluecurve with crosses is for aerial measurement on the left ear.
A Theredcurve with circles is for aerial measurement on the right ear.
A Thedotted blue curve with brackets is for bone conduction measurement on the left ear.
A Thedottedred curve with brackets is for bone conduction measurement on the right ear.
A The dotted white curve with red and blue brackets is for the Weber test.

- Headsets used for aerial and bone audiometry

| } Click on the graph to see the chart legend.

User guide=1. 10 91
ECHOO1XN110EN-A7i 2026/06



Chapter 5

General information about software
ECHOSOFT

5.1 Minimum configuration needed

Processor Intelor AMD i Dual Core 2 Ghz
RAM memory 4GB

Free space on hard drive 1GB

Display 1280*720

USB 1 port USB 2.0

Operating system Windows 7/8/10/11, Mac OSX
Power supply Class Ilcompliant withEN 606011

5.2 Installation

5.2.1 Installing the software

The ECHOSOFT is supplied as an executable software file designed for automatic installation of the application on
your computer. The installation file is available on the USB ladiwered with the device.
When installation begins, you must accept the license agreement.

() Echosoft Setup ] | E=REEE > ]
7
( license
[{ECHODIA  bicase review the icense terms before instaling Echosoft;
\ e St e
\

Press Page Down to see the rest of the agreement.

\COPYRIGHT - Echodia - 2011
INTERMATIOMAL COPYRIGHT

This document and the information contained herein are the subject of copyright and
iintellectual property rights under international convention. |

Al rights reserved. i

If you accept the terms of the agreement, dick T Agree to continue. You must accept the
agresment to install Echosoft,

You can then choose to place an icon in the start menu or on the desktop.

51 Echosoft Setup | - = ]

/
p Choose Components
( QEC HODTA  choose which features of Echosoft you want to nstal.
\ o S e

\

iponents you want to instal and uncheck the components you donit want to
install, Click Next to continue,

it

Select components to install: et
Start menu shorteut }
|

Desktop shortcut

Space required: 43.6V8
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Then you can choose the location where the application files will be installed.
By default, it is C:/Program Files/Echodia/EchoSbft

(51 Echosoft Setup I = )

Choose Install Location
QECHODIA Choose the folder in which to nstal Echosaoft.

Setup wil install Echosoft in the following foider. T Ia“ dﬁe nt folder, click Bro:
anc seect another forder. Cick Tnctal 5 start the

Destination Folder

Progra EchodiaEchosoft Browse...

Space required: 43.6V8
Space available: 25.5G8

< Back Install Cancel

Click on Alnstall o and then ficlosed to complete the
Once the software is launched, the following window appears:

L Pents | Doctors W Devices ' language 48 Seetings ) About

2 Patients it ECHOS

5.2.2 Installation des pilotes USB

OS has a generic USB driver mass storage, it is rec-
ognized and installed automatically. o
This driver will enable the transfer of the data collected s
in ambulatory mode in tHeECHOSOFT 's data base.

€CHOS

You can alsaseyour=110S device directly from your
computer (PC or Mac). Sincgersion 25.3 the driver
installation isno longer necessaryut conflicts may
still arise after the software and device have been up
dated. To try to resolve them, launch the software in Ad-
ministrator mode (rightlick on theECHOSOFT icon,
then "run as administrator”)n thesoftware menu bar,
cick on ADeviceso6o, then on nbatao. Ilhe main window
wi || change, vy ®epaimUSBdtivet o cl i ck on

at the bottom right.

The software uninstalls the old driver and deletes the old registry keys.Once the process is complete, you need to
disconnect and reconnect the device to finalize the repair.

. Tooptimizethe life length of the battery, the screen will turn off after two minutes when the USB mode is acti-

J vated and that the device is plugged to a col
screen.
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5.3 Patient management

TheECHOSOFT software is capable oéadingmeasurements made using OS . it incorporates a database in which
the patient datand measurementsin be stored.

5.3.1 Create new patient

After installing the software, #te is no patient in the database, before starting a new measurement, a patient must be
createdTo create a patient, click on tiewo button ont h Batieitsd f r ame on t he |l eft of t he

TR oo moewe o ewse g semeas ©) Abou O X W S estiems | Doctors @ Devies . Languege F Seetings (@ About.

'-h \ ECHO ) .‘ Edit patient profile E C H Or )
Name smp— arinday [ — Titee v
o = - [r—

Firctnama

Birthdate * Mar 4, 2024

nnnnn

p
x

Several types of information are available, some of which are mandatory such as title, surname, first name and date
of birth. Indeed, the date of birth is used to display the audiometric normal, so it is important to fill it in correctly.

All information related to a patient can be modified. To access the patient record screen, select the patient and click
on thefiEdit Patientd Profil 0 at the bottom of the main screen.

5.3.2 Import patient from device

Connect the device to the computer to import patient data intodheSOFT .

Start the device and connect it to the computer using the
supplied USB cable. From the homepage screen, select
the "USB". The device should be detected by the com-
puter.

For the first plug of the device, the USB driver should
be automatically installed. See subsectdh?2

Start theECHOSOFT. Go to themenuentitled 'De- B Data from device ECHOS
vices' thenselectfiDatao .

If the device is connected properie list of patients is .
refreshed automatically.

oupcND

There are then 3 possibilities for importing the patient
and making measurements:

-Synchronize all patients with the databasey(ic all

with the data basé).

-Synchronize all patients with the database in fast mode
("Sync all in fast modé).

-Add a patient to the databas&#Ve in the databasy.
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5.3.2.1 Add a patient to the daebase

Select the patient(s) to be imported from the list, then clickSawvé to databasé The software will then ask you for
the information for the whole selection before importing the data.

To register a patient in the database, it is necessary to Doctor choice o
indicate the doctor or the operator who performed the

measurements. If the operator already exists in the data-

Please select the doctor whom realizes measure

DM Echodia

base, it is sufficient to select him and then click on Val-
idate. If not, it is possibléo create a new one (see the
paragraph on how to create an operator). Tentel'
button imports the patient, but does not associate any
operator to the measurements

A detailed patient informatioform is provided. You

can add information such as address, phone number, etc.
Once filled in and validated, a series of treatments is ex-
ecuted by the software.

If the patient has been correctly imported, his name ap-
pears in the "Patient” section ®EHOSOFT .

If the patient already exists in the database, it will be
automatically recognized and synchronized with the pa-
tient of the device.

o validate

@ New doctor
% Cancel

Address

‘ Postal code:
aty
Country
Fhone
Mobile

Email

Obsarvations

Photo

[
LUCEA
ROBERT

wposfoes v

1

Ko [ o

LUCEA BOB

several patient match with the one you are trying to add.

Name
ILUCEA

First name
|ROBERT

Birth date
|apr 5, 2012

ILUCEA

|pos

|aug 26, 1945

If several patients in the database are likely to corre-
spond to the patient being imported;HOSOFT offers

the possibility of choosing the corresponding patient or
simply creating a new one.

I& New Patient % Cancel

5.3.2.2 Synchronize all patients with the database

This option lets you add all of thig |0S patients to the CHOSOFT database. The software will automatically scan
the list of patients on theL.10S to add them t&CHOSOFT, if the patient does not exist, a new patient file will appear
to be filled.On the contrary if the patient is already on the database, it will automatically be synchronized.

If you select some patients in the list before launching the registering in the database, the software only
‘ \[J synchronize the patients that have been selected. If you have a large amount of patient stored on the de-
¥ vice, making a selection enables to synchronipélhayour data.

5.3.2.3 Synchronize all patient with the databae in fast mode

This option lets you add all of thie 105 patients to the CHOSOFT database with only one click.

The software will automatically scan the list of patients @rth OS to add them to theCHOSOFT, if the patient
does not exist it will be automatically created with the information present on the device. On the contrary, if the patient
is already present on the database, it will automatically be synchronized.

This synchronization has the advantage of not requiring any intervention from the user.

(/ \'\‘ To use this mode, it is advisable to have carefully filled in the information of the patients at the time of

\:/; their creation on the ELIOS (name, surname, date of birth and gender).
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; If you select some patients in the list before launching the registering in the database, the software only
j y synchronizes the patients that have been selected. If you have a large amount of patient stored on the de-
¥ vice, making a selection enables to synchrorapidly your data.

5.3.3 Delete a patient

Using ECHOSOFT it is possible to delete patient recorded in the database and patient recorded on the device.

5.3.3.1 Delete a patient fromECHOSOFT

{2 Peflectc | Doctors & Devices ' Language £F Settings ) About
=
Edit patient profile ECHO )
T [

Lest nare buPonD

Ny 28 1962

A patient can be deleted from theHOSOFT database ..
via the 'List of patients" window in the Patient" sec-

tion. The 'Edit patient's profile " button is used to con- =
sult and modify the contact records of the patient s«

Prane

lected in the list. The "Delete" button is used to defin =
tively delete the patient from tlieCHOSOFT database.

uuuuuu

( ' /‘ The deletion of a patient is irreversible!

5.3.3.2 Delete a patient fromELIO

Paticnts | Doctors [ Deviees 13 Langusge  lf Settings @) About.

B Data from device EC H Or )]

Open SD Card
¥, or

Last name Sync all with the data base

A patient can be deleted from the |OS memory card

via the 'Data" window in the Device' section. The ™° s et
"Delete from the SD card button is used to defini- ™ '
tively delete the patient from the device. It is possible .

select multiple patient to delete them.

@ | Delete from SO Card

/
s \\
' /‘ The deletion of a patient is irreversible!
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5.4 Settings

TheECHOSOFT offers a ange of configurations to ad-
just the softwared3heptéirat ot

Patients | Doctors m Deviees . Lan

tingso avaikableon the menu located dte top of the - ECHC
main window.
The setting window is composed of tabs that gives ac- S
cess to different categories of configuration detailed be-
low.
5.4.1 Database
TheECHOSOFT relyonad at abase to store patients and docfheresd i ni
are different options to manatfés database.
(S Patients Doctors [ Devices . Language 43 Settings () About.. - o
[~
ﬁ' Settings EC HO )
JDa’tabase L Medical software nAudiametry EB AudioBlue HPrinting
Local database Network database
Use local database Use network database (J)
Database folder Server type : mySQL v
C\Users\echod\.echosoft\echosoft.db3 Server:
r.\ Select another database Zi:‘: =
! Relocating the database Password :
Base: v
? Create a new database

Secure connection (SSL) Test connection
r Use the default database

L Make a backup of the database

Quick Excel export

One measurement file for all patients
One measurement file per patient

5.4.1.0 Local database

The default option is the local database, a file stored on your computer containing all your patients' information and
examination results.
The options are:

A Selectanother database:select a database located in another folder. It is possible to select a database located on
your computer, on a USB key or a network shared folder*.

A Relocatingthe databasemove the current database to another folder. It is possible to select a local folder, a USB
key or a network shared folder*.

A Create a new databasecreate an empty database in a new folder. It is possible to select a local folder, a USB key
or a network shared folder*.

A Usethe default database:restore the default configuration (database located in .echosoft in the user folder).

A Backup database:create a backup of the current database, the backup is located in .echosoft in the user folder.
The backup file name contain the data and time.

'\\‘ *In the case of aetworkshared folder, it is not recommended to have write access (create patient, record
= / measures ...etc...) by several users in the same time.
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5.4.1.1 Network database

This option lets you use a database server to centralize patient data. This makes it possible, for example, to access the
same data from several computers.

The use of a network database must remain within the framework of a local infrastructure, under the control of
an the user.
( ' | As data is neither encrypted nor anonymized, it cannot be stored by a third party.
“.*_/ ltis the practitioner's responsibility to apply and comply with the European Parliament's General Data
Protection Regulation 2016/679.

This module is compatible with the following database

Network database

servers. Use network database ‘,
Server type | mySQL v
- MySQL Server:
- MsSQL Port 3306
User :
- PostgresSQL I
Base : ~
The various fields allow you to configure the database Secure comnection (S5L) Test connection

according to your infrastructure.

An icon at the bottom right of the home page lets you check that you are connected to your server.

- o x P
G
€ECHOS .
Birthday Observations
Jan 1, 1962
Dec 22, 1991
Mar 10, 2000
Feb 18, 1999
Mar 17, 1989
Nov 28, 1969
May 24, 1999
Oct 25, 1985
Jun 3, 1970 gdt-patientNum(3000) : 3376513813
Jun 21,1996
Oct 22,1952
May 24, 1999
Oct 25, 1985 ‘test VEMP
Dec 22, 1991
Mar 5, 1979
Oct 25, 1985 baba
May 24, 1999
May 24, 1999
& Import txnor | PAD

Base de données locale
Lg!Display Settings [, Focus E C\Users\Cérine MAZOUZI\ . echosoft\echosoftdb3

If network problems prevemtCHOSOFT from communicating with the database, it will automatically switch back to
local mode. The icon on the home page will indicate this, and you will need to go back to the database configuration win-
dow to restore the connection.
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Base de données locale
ChUsers\Cérine MAZOUZM.echosoft\echosoft.db3

Export D ® |

B B _—— == T | =i} u 1 4P nr

5.4.2 Medical software

L Database
Rl

! Medical software n Audiometry g AudioBlue H Printing

Setting up a patient base software
Software : GDT v

This section is used to configure a thpdrty patient
management software to import audiometry curves.

Input folder :
Output folder :

A first dropdown menu lets you select the software = ©Tcorfigueton

. . GDTId: 12345678
used. Next, you must define the location where th: ., icsionype: ciont -
ECHOSOFT software will retrieve the patient infor- File name format:  <token of receiver> <token of senders <incrementing number> -
Patient software : PVS

mation. Finally, you need to define the location where¢
the ECHOSOFT should store the results once the meas
urement is completed, so that the thpatty software
can retrieve the curves.

Measure software : ECHODIA

HSave
5.4.3 Puretone audiometry settings

In this section you can select the frequency available for the pure tone audiometry and define the setting for the automatic
mode.

(4 Ppatients Doctors = Devices ' Language * Settings () About... = D
Or
a Settings ECI I )
L Database L Medical software n Audiometry 8 AudioBlue H Printing

H $

Frequency selection Automatic mode 2
Waiting time of the answer: 2 £ seconds

125 Hz 250 Hz 500 Hz 750 Hz 1000 Hz Maximum interval between stimulations: 6 C seconds
Minimum interval between stimulations: = 2 £ seconds
Starting power: 40 C ldB
Maximum power: 90 |dB

1500 Hz 2000 Hz 3000 Hz 4000 Hz 6000 Hz s ~
Minimum power: -10 C|dB
Double validation at 1000Hz

Limit bone audiometry to 4 KHz
8000 Hz 10000 Hz 12500 Hz 14000 Hz 16000 Hz

3

1. Select the frequeries available in the audiometric measurement

The maximum frequency during testing may be limited depending on the stimulator (headphones) used.

{ I , For stimulation above 8000Hz, you need the "HF Audiometry" module and a high frequency headset.

2. The automatic threshold measurement mode searches for a patient's hearing threshold over the range of frequencies

User guide=1.1O
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preselected il. The frequencies are scanned from 1000Hz to the highest frequency, then from 1000Hz to the
lowest frequency. The repetition of the test at 1000Hz depends on the selection @dubke ‘validation at

1000HZ' box. For each frequency, the test starts at the selestaditig power". The automatic algorithm per-

forms the power changes according to the rising threshold method, respectinmtimdm power" and 'mini-

mum power" settings. The Response Time is the time limit after the stimulus presentation during which the
patient's response is considered valid. The intervals between two stimuli are randomly modified according to the
maximum and minimum intervals set

3. The modifications must be validated by clickiog« Save».

5.4.4 Printing

There is two printing model iECHOSOFT, one with a full note taking page first and measure results on the others pages
(standard layout) and another model with the measure results first and the potential notes at the bottom of the page (compac
layout). This setting is available i Settings», «Printing ».

r
\( '. Patients Doctors @& Devices % Language ﬂ- Settings 0 About...

¢' Settings ECHO’ y

Database 1 Medical software nAudiametry g AudioBlue H Printing

Conventional printing @ Compact printing

o x

| , Notes can be taken ingfsoftware

5.4.5 Data sharing

The ECHOSOFT software offers a feature that helps to drive the continuous improvement of ECHODIA products
through the voluntary sharing of medical examination data. This scheme is based on an ethical approach and complies
with European regulations (GDPR) the protection of personal data.

All data collected isnonymizedonly dates of birth and clinical observations are retained, excluding any information
that could directly identify the patient. This information is used exclusively for the purposes of research, development
and the improvement of medical devices.

Enabling or disabling data sharing
Global activation:

I n the softwareds Gener al Settings, the user can ena
recorded at an individual level.

Once data sharing has been enabled, the user must r e:
processing.
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|

:( '. Patients | Doctors [ Devices ' Language 'ﬂ- Settings m -
o ( Echodia E C H Of'
Data sharing @ Echosort )

O X

Share your data

Help improve our products by agreeing to share your data.
By giving your consent, your test results will be transmitted to our servers. Patient information will be anonymized: only dates of birth and your observations will be retained.
l Collecting this information allows us to optimize our products and offer you ever-more powerful analysis tools.

1 agree to share my data

Your ID: 890b1620a871e7dfa5aff13792095d11dbbada7daa7d8as0d454b363cf86c8 =

Patient consent:
When creating or editing a patient record, a tick box

{3 patients | Doctors & Devices @ Language ¥ Settings ) About. = s] X
(@& Edit patient profile )
Title Mr. v
Last name * TEST
First name * TEST
| Birthdate * Mar 17, 1989
I
| Address
i
i
Postal code
i
| city
Country
Phone
Mobile
Email

Observations

Data sharing

The patient consents to share his data
Photo . Delete H print
= W | o s

The practitioner must only tick this box after obtain
Deactivation

The sharing option can be deactivated at any time in the software settings. Consents that have already been recorded
will no longer be active whilst the option remaiesactivated.
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5.5 Update

Echodia tries to answer to day t o dasyuch thecompany makgse ct at
updates availableegularly andfree of chargethat includes new features or contributes to the improvement of your
products.

To take advantage of these updates, check our websitga
(http://echodia.com/en/downloajisegularly to see if e e e G

the latest version available corresponds to your curre D pout Echosort €CHOS
version. B
To check the version of your software, launct =% 0459

mmmmm

ECHOSOFT, use the About" drop-down menu on the

left and click on Echosoft. Compare the version e
indicated with the one in thé&thosoft' tab onthe web
page. If a new version is available, you can download -
for free. If ECHOSOFT is running, close it and install
the new version as described in sectio This will
replace your old version without overwriting the patien
data.

Some browsers consider tR€HOSOFT software as
potentially dangerous, accept and continue. Launch the
installation by double clicking on the downloaded file.

Supprimer

Conserver

En savoir plus

Le fichier Echosoft 2.0.2.0 (1).exe n'est pas un fichier - .
couramment téléchargé. Il est peut-étre dangereux.

5.5.1 OS update

If your OS is connected in USB mode to your

computer, when theECHOSOFT software is launched, Update - 13.0a x
a verification of your version is performed. If a newer &) 7 update s available for your device.
version is available, the software offers you to Dovnlead it ?

No See the release notes

automatically upekat ¢.0 Gltiaor | eooyes
downloading the new version. When the new version of

your product has been downloaded, a-ppgells you Update - 130 X
t h &he ugtate was successfalRestart the device to @ e vpoese stalled successtuly,
app'y the update anfdllow the instructions on screen Please restart your device in order to complete the procedure.
to finish the installation.

5.6 Verification and configuration of the OAE probe

5.6.1 Autotest

The OAE probe is used to measure TEOAE, DPOAE and-OWi, and is a fragile ele-
ment that must be checked regularly.
An autotest module is available on ECHOSOFT to ensure that the probe is working

properly.

On the main software page, when the device is connected, an "OAE probe check" button is available (if the device has
an OAE measurement option). This module launches an automatic probe test. A descriptive text and video show how
to proceed.
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the OAE probe

L Patents | Dociors @ Dewices ) Lagusge 4 Settmgs €) Avcut..

A Patients list ECHOS
e VEMP ECochG if
P - -

“fpm assn

Er oRaRAM Teone

(L Start verification

5.6.2 Configuration of the verification option

In this same probe autotest module, an option is available to activate the verification of correct probe positioning at
the launch each OAE measurement.

To activate this option, the software must establish certain references specific to the probe that will be used.

To configure this option, simply select the "Set open / closed ref." tab, then click on the "Start" button under the Set
reference.

{_ OAE probe check o x

OAE probe check Set apen/cch\

Status:

[ A B T Ty

w
S

-25 |
-50

00 0.1 0.2 03 04 05 06 07 0.8 0.9 1.0
Frequency
Set ref{ifice ProbeTest

Start Start

Check the probe before each test

Stop

A series of instructions are given to establish the probe's references. It is important to carry out these steps in an
environment as quiet as possible.

At the end of this step, the "check the probe before each test" option will be checked. This appliesdsi®ath-T
andELIOS measurements.
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5.7 Measurement consultation on=ECHOSOFT

J ’ See subsectiob.2and5.3.1 to install theECHOSOFT ard import measurement from the device.

{4 patiems Doctors @ Devices . Language % Settings () About..
.
 patons ECHO
B Patients list )
TEST TEST
i =
TEST TEST.
¥ 1 H 1 test Jef

Double clck on a patient undehe «List» window. o
" c
BARTHELEMY LouisE
BARTHELEMY MAELLE
o ;
AVRY E

Mew patient & Edit patient's profile Boi:ulw patient datz — Imeort — Export m

e - -
A new measurement consultation window opens. Selec
the test from the dredown list at the top left of the
window.
The measurements are displayed chronologically in th: :
"Left/Right" columns according to the ear selected at = | L. -
the time of diagnosis. - —r—r
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Chapter 6

Measurement onECHOSOFT

The ECHOSOFT gives ability touse the=L.|OS as a peripheral to make measurement and diagnostic directly from
your computer (PC or Mac).

lv J ’ See subsectiob.2to install ECHOSOFT and needed driver to make measurement

W
g

Start theeCHOSOFT, the wndow below appearsonnect the device tive computer and click on théSB button
from the home screen of the 10S. A list of boutonscorresponding to the available measurementoom device should
appear.

If the patient already exists in the database, you just need to select it, otherwise, it is possible to create(ae®w one
5.3.1). When the patient in selected, the measurement boutons become available, click on the test you want to start.

(4 Patients Doctors [ Devices % Language #&F Settings () About... - o X
) G
B Patients list ECI IO )
DPMC “ien ABR /7 vemp A/ ECochG = Assr
n Audiometer
Shift-OAE DPGRAM TEOAE .H OAE probe che...
Last name
Name First name Birthday Observations

X C Aug 30, 2000

weckel test alexandra test Apr 4, 1985

VINZIO TIAGO Apr 15, 2020

test2 test Apr 5, 1961

TEST TEST Feb 14, 1991

TEST TEST Jul 20, 1980

TEST TEST Dec 12,2012

TEST TEST Apr 14,1991

test Jef Nov 9, 1962

test test Jul 12,1991

ROMY ROMY Jul 12, 2021

PP cC Dec 23, 1980

LAURENT GIBELIN ENEA Oct 21, 2020

KORKHOVYI KYRYLO Aug 11, 2004

DUPOND FRANCOIS Nov 28, 1962

DUPOND FRANCOIS Jan 1,1962

CHASSAGNE NATHANAEL Jul 12,1991

ch nath Jul 4, 1991

CARVALHO ALEXANDRA Jul 5, 1982

BARTHELEMY EMMA Feb 26, 2018

BARTHELEMY LOUISE Feb 26, 2018

3 ) . 3 A,
New patient ry Edit patient’s profile A Display patient data & Import 3 Export ﬂ
Dactor choice X

Select the doctor or operator who is running the meas- e —
ure. If the operator already exists in the database, simply £DM Echodia ”
select him or her. Otherwise, it is possible to create a G rewdoctr

new one.

W’ validate s@ Cancel

/2 To optimize the life length of the battery, the screen will turn off after two minutes when you u
4 J) ECHOSOFT. To turn it back on, click on the A0On/ Of fo
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Chapter 6Measurement onECHOSOFT 6.1 Evoked potential modul (ABR, ECochG et VEMP)

6.1 Evoked potential modul (ABR, ECochG et VEMP)

See subsectioB.1(ABR), 3.2ECochG)or 3.3(VEMP) to obtain the necessary instructions about the needed equip-
ment and the setup.

6.1.1 Test window

There are three different modes to adjust the characteristics of performing an ABR measurement:

AA nfanuald mode where everythi(eegslids set for each new cu

AAnautomaticdo mode where you choose at the begi nrseeSaiptal I
mode6.1.3

r
t

AA séiptd mode where you create predefi nsea.l9.rotocols tha

For ABR, there im | s ecreanind mdsdeé.1.5

These modes are accessible through the tabs at the top left of the window (item 1). Whatever the chosen mode of
measurement, the presentation of the curves remains the same. Only the vertical left frame (item 1) changes. The curves

are shown as follows:

I ELIOS - VEMP test -- DUPOND FRANCOIS - m} X

PEO type :|CVEMP ~ 10 e
§ . Curves Latencies
E Manual: Automatic Script Advanced Options
Power - 80 + Grouped ABR
S
iclic rate 1 - 9 +
B A
Istim number W - 10 |+
@ Patient setup -25
Right Left 0 B 0 15 20 25 30 3
=) Time (ms)
6
25.0 pV/Div.
f‘ Rejection I 1 7
@ (¢ contralateral recording Adagptive rejaction
ejection start (ms) 1 0.3
Start 6
54|
4+
34|
Stop 5l
: WWMNWMWMMMW
0
Display mode : Group 2 0 2,500 5,000 7,500 10000 12500 1500 0.0 vibiv
[Z| Reak-time signal Freq (Hz) b s 10 15 20 25 30 35 40 45 50 55
Impedances (kOhm) —FFT Left Time (ms)
3 Left: 6 .
Right : @ Filter € ., Amplitude zoom . = —
“ L btternate [ &l 54 [ visplay Left | 3= Print / PDF © new Falling v
Minus : _ & [Jnverse 0.05 pV/Div. - T
Stmulator DD45 fraat & with Zpom £ [ Display right [ excel B s < Plot marker
P n:
Sts Gl i o i T
fcquisitions : d&  FL N1 F2 N2 3 d&  FL n1 2 nz 3
Rejection / Total :
Rejection pct :
0%
AR i d&  PL- N1 NZ-F3 9 d& Pl -NL NZ-F3
Cortraction level ¥ s |
& Dissymmetry calculation with healthy right side de Dissymmetry calculation with healthy left side

1. Different settings specific to the measurement mode selected (the manual mode on the picture above).
2. Select the display mod&ither all curves are on the same graph or on a left and right gregé6.1.10 Enables
the display of reatime measuremerisee6.1.8.

3. Display impedances for each electrode. Select the audio output (jack or DIN) and identification of the headset
connected on it. Information on the progress of the measuremei®t {sé®r more details)

Muscular contraction strength (orflgr cVEMP) (see6.1.8
Switch béween curves and latency graffor ABR andECochG) (see6.1.13.)
Realtime display (se@.1.9.

N o A

Display the currentecordecturve as well as all curves previously recorffea more details about curves reading
and manipulation, see subsect®f.10

8. Settings for curves consultation (fmore detailssee6.1.11)
fASaved button to save the current measurement session and bugiamtta new session

9. Tablecontaining valusfrom the markers putted on the curves
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Chapter 6Measurement onECHOSOFT 6.1 Evoked potential modul (ABR, ECochG et VEMP)

10.SelectVEMP type: cVEMP or oVEMP (only for VEMP)

6.1.2 Manual mode

This measurement mode enables to quickly test multiple stimulation parameters without having to worry about a
defined protocollt also allows to remake a specific curve without having to restart a complete pr&ettvigs are
almost the same for the tree electrophysiological measurement available on the device.

. Setting the stimulation power @B.

. Setting the stimulation rai@umber of stimulations per secgnd

. Activation ard setting of he automatic measurement stop after a defined number of averages.
. Ipsilateral noise settin@pnly for ECochG)

. Reminder for electrode antiraulator setup on the patient

. Select ear side

~N o o0~ WDN P

. Enable contralateral recording for VEM#®r contralateral setting iBR andECochG see the advanced options
6.1.19.

8. Start or stop measuremeBach start of a measurement create a new.trace

6.1.3 Automatic mode

This measurement mode allows you to set a simple test protocol (in decreasing power) that will be reproducible
between each patients.

1. Choose the powers that will be tested.

2. Configure the measurements:

- Number of iterations to make by power.

- Rate of stimulation (number of stimuli per second).

- Number of stimulations to make for each measurement
before moving to the next iteration.

3. Allows to select the ear/ears on which to perform the
tests.

- If both ears are selected, this option enables to alter-
nate the ears rather than making all the measurement on
the left ear and then on the right ear.

4. Start and stop the measurement sequence. The "Next"
button enables during the current measurement, to
switch to the next power, iteration or ear.
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