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Instructions for use
&amp;
Technical description

Please read this manual 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 otological diagnostic
use.
It is intended for use by professionals who have received appropriate training.

In the event of a malfunction or if you have any questions about this
manual, please contact your distributor (see stamp on the last page) or
Electronique du Mazet at:

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

Information and safety

1.1 About this manual

This user and maintenance manual has been published to help you get started with-your device, from
the initial delivery and commissioning stages through to the subsequent stages of use and maintenance.

If you have any difficulty understanding this manual, please 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 document guarantees that the devices and their documentation are technically up to date at the time of sale.
However, we reserve the right to make changes to the device and its documentation without any obligation to update
these documents.

In the event of the device being transferred to a third party, Electronique du Mazet must be informed of the contact
details of the new owner of the device. It is essential that the new owner is provided with all documents, accessories, and
packaging relang to the device.

Only personnel who are familiar with the contents of this document may be authorizedhe dseiceFailure to
comply with any of the instructions contained in this document releases Electronique du Mazet and its authorized distrib-
utors from liability for accidents or damage to personnel or third parties (including patients).

1.2 Presentation of the device

Based on an innovatiyirocess developahdpatentedy INRS, ECHODIA has developed the device.
The device incorporates technology that can both measure the threshold for triggering reflexes in the middle
and inner ear and perform a complete audiometric diagnosis.

Audiometry is a behavioral test that allows for the rapid assessment of hearing acuity. Using an acoustic stimulator,
sounds, words, or phrases at different sound intensities are presented to the subject. The subject then reports their percep-
tion to the oprator, who, depending on the test used, can determine an absolute perception threshold or an intelligibility
threshold .

INNOVATION

ET TECHNOLOGIE




1.2.1 Intended use
is primarily intended fobccupational physicians, but alr any institutions interested in diagnosing
fatigue and hearing loss.

By using different acoustic stimuli (sinusoidal, complex signals) and acoustic collgéhtatevices are designed to
perform the following otological diagnoses:

Otoacoustic emissions: Audiometry:

- Acoustic reflex(AR) -Tonal (ATR)
- Bone conductiofBC)
-Vocal (CV)

1.2.2 Target population

Ages no age restrictions (from infants to the eldedgpendingn the diagnosis)
Patient types: men/women/children/newborns
Consultation setting: occupational medicin& ENT diagnosis

1.2.3 Expected performance

The devices are designed to perform otological diagnostics in accordance with ISO 60645 standards:

Families Otological diagnostics Applicable standards

- Tonal Air Conduction(AC) IEC 606451:2017- Type 3
Audiometry: - TonalBoneConduction(BC) EHF compatible

- Vocal IEC 606451:2017- Class B
Otoacoustic - Acoustic reflex(AR) IEC 606456: 2010
Emission:

1.2.4 Contraindications
We recommend not performing diagnostics (or taking precautions) when diagnosing patients with damaged skin, open

wounds, or acoustic hypersensitivity.
The contraindications are not exhaustive, and we advise users to seek further information if in doubt.

1.2.5 Side effects
No side effects have been identified to date.

1.2.6 Units of measurement:

For all these devices, the units of measurement are expressed according to the International System of Units:

Basic quantity Unit
Name Symbol
Frequency Hertz Hz
Voltage Voltage V
Intensity (Decibel) Acoustic dB SPL
Perceived dB HL

1.2.7 Accessories

This device comes standard with the following accessories:
A 2 m miniUSB cable

The device is in contact with the patient via applied padme of which may bsupplied by Electronique du Mazet.
These accessories may be singe or reusable.

The manufacturer cannot be held liable for the use of accessories not recommended by them.



List of compatible accessories:

Name Ref Manufacturer
DDA45 headset 301765 | Radioear
DD65 headset 301475 | Radioear
DD450 headphones 302427 | Radioear
In-earheadphones (inserts) 040070 | Mazet Electronics
B71 bone vibrator 040060 | Electronique du Maze
B81 bone vibrator 040137 | Mazet Electronics
Otoacoustic emission probe 040068 | Electronique du Maze
Masking stimulator 040073 | Electronique du Maze
Audiometry response handle 040084 | Electronique du Maze
2 m mintUSB cable 300618 | Lindy
Acoustic tubes 040054 | Mazet Electronics
USB power adaptefEU) 301526 | CUI
USB power adaptefUSA) 040048 | CUI
USB power adaptefUK) 040047 | CUI
OAE T04treeplugs (100 pcs) 301392 | Sanibel
OAE plugs3-5mm (100 pcs) 304265 | Sanibel
OAE earplugsA-7 mm (100 pcs) 304266 | Sanibel
OAE earplugss-8 mm (100 pcs) 304267 | Sanibel
OAE earplug9D7 mm (100 pcs) 304268 | Sanibel
OAE earplug908 mm (100 pcs) 304269 | Sanibel
OAE earplug909 mm (100 pcs) 304270 | Sanibel
OAE earplugstO mm (100 pcs) 304271 | Sanibel
OAE earplugsll mm (100 pcs) 304272 | Sanibel
OAE earplugsl2 mm (100 pcs) 304273 | Sanibel
OAE earplugst3mm (100 pcs) 304274 | Sanibel
OAE plugs14 mm (100 pcs) 304275 | Sanibel
OAE earplugsl5 mm (100 pcs) 304276 | Sanibel
Adapter for Sanibel OAE earplugs 304450 | Electronique du Maze
OAE replacement tips (2 pcs) + 040122 +| Etymotic
OAE cleaning wire (2 pcs) 040043 | Electronique du Maze
ER314A 13 mm foam tips (50 pcs) 040116 | 3M
ER3-14B foam earplugs 10 mm (50 pcs) 040117 | 3M
ER314E 4 mm irear earplug tips (20 pcs) 040119 | Etymotic
ER314D 35 mmin-ear earphone tips (20 pcs) 040118 | Etymotic

1.3 Warnings

[ if "] user to a hazard.

Thewarning label indicates the conditions or procedures that may expose the patient &

( \ the equipment.

— Thecaution label indicates the conditions or procedures that could cause a malfunctior

dents or malfunction of the device.

Theinformation label refers to notices or information that are not related to the risk of
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CAUTION: The device must be handled by a qualified operator (hospital personnel, d
etc.). The patient should not be in contact with the device other than through the acceg

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 allowe@®pening the housinig strictly for-
bidden.

CAUTION: The device complies with applicable electromagnetic compatibility standa
you notice a malfunction due ioterference or other causes in the presence of another g
vice, contact Electronique du Mazet or the distributor who will give you advice in order
prevent or minimize possible problems.

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

CAUTION: Operationof the device in the vicinity of high frequency devices may cause
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 device (sée2.?).

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

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

CAUTION: Be sure to follow the maMantemancaand e
Serviceo

Al dld e

CAUTION: Thebattery 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 cg
ance with the General Data Protection Regulation (2016/679) of the European Parlian
When providing feedback to the AftSiales Service, the practitioner rmesase the data so
that it is not disclosed.

1.4 al residualrisks

Parts that are too old or of poor quality can affect the quality of contact with the patient and cause discomfort. Be sure
to replace them regularly.

Microbes or viruses can be transmitted from one patient to another via applied parts. Be sure to follow the hygiene
guidelines 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 all cases,
avoid the presence of water in the immediate vicinity of the device.

1.4.1 Stoppingthe device during operation

If the device is stopped during processing,

-In standalone mode: the measurement being acquired will stop; continuous backup of the measured data prevents
the loss of measurements taken up to that point.

-In computerconnected mode: the computer continuously saves the data, and the measurement can be saved before
closing the software.

1.4.2 Special case of use

No special cases identified. See the sectidnadfor contraindications.

1.5 Installing the device

Check that the device is not damaged; if you have any doubts about the integrity of the device and whether it is
functioning properly, contact Electronique du Mazet or your distributor.

If the device has been stored in cold conditions and there is a risk of condensation, leave the device to rest for at least
2 hours at room temperature before switching it on.

Before using the device for the first time, we recommend cleaning it and its acces3e#edlaintenance and
servicing

1.5.1 Recharging the device

The device comes with a USB cable. You can choose between two options for recharging your device:oria a PC
via the maingsed.2.7). Once connected, charging starts automatically alogo representing an electrical outlet ap-
pears in the title bar. This logo appears in gray when is charging and in green when the battery is fully
charged.

The device's battery is charged before shipping, but it is advisable to charge it before first use (we recommend charg-
ing it for 12 hours before first use).

When connecting the device to a computer via the USB cable, charging will be slower than whennuging
adapter(sed .2.7).

=~ To ensure battery longevity, it is best to perform as complete charge/discharge cycles as bssdee

( | /\ the device to its maximum capacity and only recharge it when the battery level has reached a critit
= 4
A " To cut off the power supply to the device and disconnect it from the power grid, disconnect the power

‘\: supply unit.

1.6 Symbols used

Front panel (varies depending on the device)




”ﬁ fP ( '_@‘E /_/ _'f Device name (varies depending on version)

Top of the device

Caution: Turning the device on/off

Mini-USB port for charging the device or connecting to a PC (data exchange)

Bottom of the device

-Connection for audiometry response bulb

AUX -Connection fothe masking stimulator
Audio -Connection of the acoustic stimulator in audiometry
-Connection of the OAE probe in otoacoustic emission
n Connection for headphones
Rear

Warning: this logo draws your attention to a specific point

Operating instructions: this logo informs you that the operating instructions must be
read in order to use the device safely

Type BF applied part: applied parts not supplied by Electronique du Mazet are in e
trical contact with the patient, floating and not connected to earth.

Recycling this device must be disposed of at an appropriate recovery and recyclin
cility. Consult the manufacturer.

Direct current

Serial number




Manufacturer

Year of manufacture

Country of manufacture

CC

R E F Product reference

c € CE marking

U D I Unique device identifier

M D Medical device

::I—j_] Operating instructions

1.7 Identification label

The information and characteristics are listed on the back of each device on an identification label:

Electronique

Mazet
ZA route de Tence

43520 LE MAZET ST VOY FRANCE

FRANCE
é E ﬂ‘ CEsvia
mm e 0459 ---

Device: Device identification label
M REF| ECHO01KP130-A0
2021 SN | 21351-001

ECHO01KP130A0

SR E O &
R 5 (11)211221 '_‘

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 retuth@ndeviceo the AfterSales Service, the practitioner must
deletepatientdatafrom the deviceso that it is not disclosed. The practitioner has the option of making a backup copy of
the data by saving it in thieCHOSOFT software (see paragrapireur ! Source du renvoi introuvable.) before deleting
patients from the device (see paragaphur ! Source du renvoi introuvable.).

The device is intended for use by authorized healthcare professionals only. To ensure patient data con-

fidentiality and prevent disclosure to unauthorized third parties, a password can be set when the device is first started up.
Seethe sectiod.1.3for more information.

ECHODIA recommends that you change your device password regularhaldbisdvisable to activate th

{ , | lock mechanism on computers on which you have installeB@OSOFT software after a short period
@ of inactivity.

1.9 Cybersecurity

As the device and itSCHOSOFT softwareare computerized systems that are integrated into larger information systems,
certain rules and best practices must be implemented to ensure the safety of patients and users.

Electronique du Mazet does not provide and has no control over the operating environment of its products, so it is the
practitioner's responsibility to ensure compliance with the following recommendations.



1.9.1 Best practices for IT security

-Keep your software up to date, including the operating system (Windows or MacOS).

-Use operating system accounts to prioritize access.

-Use strong passwords to access accounts

-Lock your computer when it is not in use

-Back up theeCHOSOFT database regularly (see 3.4.1)

-Verify the authenticity of any thirparty software you install

-Use antivirus software and a firewall

-Since the device anelCHOSOFT do not need to access the internet, isolate the workstation from the network as much
as possible.

-Check echodia.fr regularly to see if any updates are available

1.9.2 Technical information

- TheECHOSOFT software is a Java program

- It includes its own Java runtime environment (JRE+JVM) so as not to interfere with other software. (Installed in the
same folder, by defaul€:\Program File§EchodidaEchosofijre)

- The software configurations and database are stored in .a@bkosoft folder in the user folder (e.g.,
C:\Userdromain.echosof}.

- The software uses port 32145 of the local loop (localhost / 127.0.0.1) to verify that there are not multiple instances of
the software running at the same time.

- The software uses a generic USB driver (WinUSB) to communicate with the device.



Chapter 2

General information on using the

2.1 Getting started with the device

2.1.1 Powering up/starting
The device can be turned on without any other devices connegtegrobe,ECHO-DIF).

Turn on the device using the switch located on the top of the device (if it does not start up, make sure the device
battery is charged).

2.1.2 Touchscreen calibration

When starting up for the first time, the touch screen ®
must be calibrated. The following window appears:
Press the cross
This is a fivepoint screen calibration. Simply press and Appuyez sur la croix
hold the stylus on the crosses in the center of each of the
circles that appear in succession.

'\ Calibration is important for ease of use. We strongly Jlacing the

H on a table and using the stylus.

2.1.3 Password

After calibrating the screen, the password definition windows will appear. If you choose to set up a password, you
will be asked for it each time you start the device. To do this, click on "Lock the device with a password" and then set
your password by aking on "Change password." The password must contain between 1 and 15 characters and will be
requested twice to ensure it has been entered correctly.

Verrouiller I'appareil avec un mot de pasze

Modifier mot de passe

You can access the password configuration window later fromQbefig' menu, then "System." This window al-
lows you to change the password, but also to enable or disable the lock. If you forget your password, please contact
ECHODIA to receive an unlock code.
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2.1.4 Home screen

Once this step is complete, the home page appears:

Several pieces of information appear on this page. It contains the three main options available when starting up the
device:

A USB: allows you to activate the device's USB port in order to retrieve, store, and analyze measurements taken with
the device on a computer. Activating the device's USB port is also necessary for taking measurements from a
computer using theCHOSOFT software.

A Measurement main mode, allows you to take and view measurements.

A Config: general configuration of the device's various options.
The home page allows you to select the system language. To do so, ¢heklag at the bottom left of the screen.
The serial number of your device appears at the bottom right.

A title bar is present on all device windows. From left to right are:

A The title of the current window.

A The charging indicator (Gray: device chargi@geen: device charged).

A The date and time.

A The battery level.

A A button to return to the previous window (on the home screen, this button turns the device off).

2.1.5 Turning off the device

To turn off the device, click on the back button at the
top right of the home screen. A confirmation message
will appear:

You can also press the power button at the top of the Confirmez I'extinction
device to bring up this screen from any navigation win-
dow.

Energysaving mode: when you are not taking measure-
ments, the device automatically turns off after 5 minutes
of inactivity.

P

7 %  You can force the device to shut down by pressing and holding the power button at the top of the device
4 J,) for 4 seconds.
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2.2General settings

2.2 General settings

Certain parameters relating to the general operation of
the device can be configured. It is therefore possible to
configure the time, date, brightness, and orientation of
the screen. To do this, simply enter the configuration
menu from the home screen.

The date and time can be configured in'tbate and
Time" window.

Configuration g s
Date Systéme
LCD A Propos
Config OAE Config Clic
Etalonnage Casque

Date et Heure |_I-x=
Heure  Minute
Jour Mois
Annee

‘/, =

J j ' The summer/winter time change is not automatic.

The"LCD" menuallows you to adjust the brightness
of the screen using an adjustable gauge. "Rwta-
tion" button allows you to rotate the display 180°. This
can be useful depending on the location and position in
which the device is usell.is also possible to recalibrate
the touch screen.

|

l\\ After a certain period of use (several months), the touch screen may drift (e.g., clicking on buttons

H becomes less accurate). It is advisable to recalibrate the screen.

The"System" menuprovides information on the hard-
ware and software versions of the device, as well as the
amount of free memory on the device.

The " Restore factory settings button allows you to
reset the measurement settings to their default values .
If you choose to set up a password lock, you will be
prompted for it each time you start the device Zsk8

).

The " Settings' button allows you to access the menu
for activating optimized startup modes for operators
who (mainly) use the device connected to a computer
(ECHOSOFT). The settings allow you to start the device
directly in "USB mode" and offer the option of auto-
matic startup as soon as the connection with the com-
puter is recognized.

Systeme I X
ELIOS FW: 2.7.0b

HARDWARE : ELIOS3

S5/N 19137 - 038 EchoDif : NJC
Batterie : 4.17 ¥ Batterie : 100 %

Mémoire Libre : 687283 Mo

Réglages

Restaurer parametres
d'usine

Démarrer automatiquement I'appareil
quand I'USE est branché

Démarrer I'appareil en mode USB

Electronique
RMasat
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The "About" menu contains the contact details for
Electronique du Mazet

Etalonnage -

" Emetew | Dato détalonnage |
. Inset | 2021711726
202111726

 EchoDAE
DD450 | ]
HDA280

The"Calibration" menu allows you to view the acous-
tic calibration values set on your device. .
. bpes | 0 -
. mpw3s | -
 bpss | 0 -
 EchoPulse | - |

Stimulateur connecté :
Non connecté Charger

Q/W Do not modify these values; onCHODIA or your dealer are authorized to perform this calibration.

l\\ The ECHOSCAN device must be calibrated once a year to ensure measurement quality. Please contact
- your distributor to schedule this calibration.

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

,~ . Some of these options require a password to be changed. This is your device's serial number, whi
\J) start page.

2.3 Advanced settings

2.3.1 Acoustic Otoacoustic Emission$AOE) settings

There are various protocols for collecting and studgittgacoustic emission$f you are accustomed to using a spe-
cific protocol, the device allows you to define your own settings.

Cl/ Incorrect settings can render subsequent measurements unusable and irrelevant.
£

In the device's main menu, click 88onfig ." The set-
tings window will open. Click o OAE Config" to ac-
cess the advanced settingsdtwmacoustic emissions

A password is required to change the default settings.
The password consists of the 8 digits that make up the
device's serial number. The serial number can be found
on the label on the back of the device or at the bottom
right of the home page.

Config OAE

Calibration Headphone

|
\\\ If you are unsure about the settings you have chosen, clitReset data" to returnthe displayed set-
- tingsto the factory defaults.
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Config OAE

DP Frequency Config
FiFof

2*F1-F2 ZF2-Fi

Reset data Return

DP frequency configuration: Allows you to set the frequency difference between the two stimulation signals F1
and F2 foDPgrammeasurementJ he value set is the ratio between F1 and F2 (1.2 by default):

e @ O

® OCa ——
The "2z F1-F2"and "2z F2 - F1" checkboxes:allow you to choose which distortion product will be studied
on theDPgramcurves.

2.3.2 Selecting the headphones connected to the jack

In most cases, the device comes with a single headset, which is correctly configured at the factory. yHmweser,
change the type of headset that will be recognized when connected to tHéyaokhaveseveralheadsetsvith jacks
thathave been calibratddr yourdevice you will need to use this menu to switch between them.

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

l\\\ It is extremely important to choose the right headphone model to ensure that the calibration is correctly ta-
- ken into account when in use.

e N

_[ i Stimulators connected to thaudio” input are automatically recognized by the device.
|

Casque jack

Séléctionnez le cazque branché a la prise
jack de votre appareil

In the device's main menu, click 88onfig ." The set-

tings window will open. Click ot#iHeadphones" to ac- e ebaitis
cesgheselection of headphones that will be recognized TDH39 DD45
when connected to the jacBelect the model of head-
phones you will be using and click 68ave."

HDAZ280 DD450

Insert
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Software OverviewECHOSOFT

3.1 Minimum system requirements

Processor Intel orAMD T Dual Core 2 GHz

RAM 4 GB

Hard disk space 1GB

Display 1280*720

USB 1 USB 2.0 port

Operating system Windows7/8/10/11 Mac OSX

Power Class Il type compliant with EN 606&il standard

3.2 Installation

3.2.1 Application installation

The ECHOSOFT softwareis provided as an executable file that allows automatic installation of the application on
your computer. The software installation file is available on the USB key supplied with the device.

When you launch the installation, you must accept the user license agreement.

G Installation de Echosoft =] = (-]

/
|
\\ sy Temiscpsr Echosoft,

{ Licence utilisateur
ECHODIA  veuilez examiner les termes de Iz licence avant dinstaler
plvio

Appuyez sur Page Suivante pour lire le reste de la licence utiisateur.

ICOPYRIGHT - Echodia - 2011
INTERMATIONAL COPYRIGHT

IThis document and the information contained herein are the subject of copyright and
intellectual property rights under international convention.

[All ights reserved.

Si vous acceptez les conditions de la licence utiisateur, diguez sur J'accepte pour continuer.
Wous devez accepter la licence utilisateur afin dinstaller Echosoft.

You can then choose to place an icon in the Start menu and on the desktop.

(7 Installation de Echosoft =] |

7
) Choisissez les composants
[/{ECHODIA  Choisisser les compasants de Echosoft que vous souhaitez
X s ST netaler,

\
Cochez les composants que vous désrez instaler et décochez ceux que vous ne désirez pas
installer. Cliquez sur Suivant pour continuer.

Desaription

Sélectionnez les composants

ainstaller

Raccourdis menu démarre
Raccourd bureau

Espace requis : 43.6Mo
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3.3Patient management

Finally, you can choose where the application files will be installed (default loc&igRrogram Files/Echo-

dia/EchoSoft).

(7 Installation de Echosoft

= 28|

Choisissez le dossier dinstallation

7
{ QEC HODIA  chosissezle dosser dans lequel installer Echosoft,
X o s e

\

Ced installera Echosoft dans le dos
sur Parcourir et choisissez un autre

Dossier dinstallation

Progra Echoda Echoso Parcourir

Espace requis : 43.6Mo
Espace disporible : 8.9Go

<Précédent || Installer Annuier

Click "Install" then"Close" to complete the installation.

Once the software is launched, you will see the following window:

L Patients | Médecins W Apparcls : langage K Configurations () A propos

»
& Liste des patients

‘‘‘‘‘‘‘

3.2.2 Installing USB drivers

ECHOS

The device is equipped with a generic USB

mass storage driver, so it is recognized and installgd-
matically. This driver will allow you to transfer your
data acquired in ambulatory mode to theHOSOFT

database.

You can also use your

click on" Repair USBdriver ."

by controlling it di-
rectly from a computer (PC or Mac). Since versidn2.
of ECHOSOFT, it is no longer necessary fiostall a
driver, butconflicts may still occur after updating the
software and device. To try to resolve théaunch the
software in Administrator mode (rightlick on the
ECHOSOFT icon, then "Run as administrator'n the
softwaremenu bay click on"Devices," then"Data."
The central window will change. At the bottom right

Obsarvations

B ponnées d'un appareil

b, Ouer s cate 5
(e}

L Paticats | Médecns @ Appurek - Langage ¥ Contigurations ) Apeopor

ECHOS

The software will begimninstalling the old driver and deleting the old registry keys
Oncethe processs complete, you must unplug and then reconnect the device to fitraizepair

y To optimize batterghargingfor your ECHOSCAN, the screen turns off after 2 minutes when USB mc
1 J ’j is activated and the device is connected to a computer. To turn your device back on, click the On/Off but-
e ton.

3.3 Patient management
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The ECHOSOFT software allows you to view the measurements taken bydhe device. It includes a data-
base in whictpatientdata from different measurements can be stored.

3.3.1 Creating a new patient

By default, the database does not contain any patients. Before you can take a measurement, you must create a new
patient. To do this, click thew button in thePatient section on the left side of the screen.

BRI vt © s e 8 Conrnions € Ao oox L basems | Médecks 1 Apparci . Langage €3 Configurstions ) A prapoc..

=@ 5
ts ECHOS % Edition de la fiche d'un patient ECHOS ‘

[or— e— e
Vo 1352 -
Date e e aten 2

L

)
: - a B o

Several types of information are available, some of which are mandatory, such as title, last name, first name, and date
of birth. The date of birth is used to display audiometric norms, so it is important to enter it correctly.

All patient information can be modified. To access the patient file screen, select the patient and clickdin the
Patient File button at the bottom of the main screen.

3.3.2 Importing a patient

Connect the device to the computer to import patient data intodHe@SOFT software.

Start the device and connect it to the computer using the
USB cable provided. From the home screen, select the
"USB" menu. The device will then be detected by the
computer.

When connecting for the first time, the USB driver will
install automatically. Refer to the sect®B.2.

Launch theECHOSOFT software. In the "Device"
menu, selectData ." e
If the device is connected correctlthe patient list e
should refresh automatically.
You will then have the following three import options:
-Synchronize all patients with the databd&ytchro-
nize All with Database").

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

-Add a patient to the database

("Save to database).
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3.3.2.1 Add a patient to the database

Select the patient(s) to import from the list, then clikve to database' The software will then ask you for infor-
mation for the entirselection before importinthe data.

To save a patient in the database, you must specify the Choix de Fopérateur x
phySiCian or Operator WhO performed the measure- veuillez sélectionner l'opérateur qui a réalisé les mesures
ments. If the operator already exists in the database, | ECHODIA doucteur v

simply select them and then click dalidate. Other-
wise, you can create a new ofsee the paragraph on
how to create an operatoffhe "Cancel" button im- W7 vaider P Aomer
ports the patient but does not associate any operator with
the measurements.

lf} Nouvel opérateur
D ——

A detailed patient information sheet is provided. You |

DUPGND

can add information such as their address, phone nun ez
ber, etc. Date de naissance [ovoyises )

Once completed and validated, a series of processes
performed by the software.

If the patient has been imported correctly, their name e
will appear in thé'Patient" section of=CHOSOFT.

|
Pays

Téléphone

Portable

Email

Photo
‘ %Annuler H ' Envegistrer

DUPOND FRANCOIS i)

If the patient already exists in the database, they will be
automatically recognized and synchronized with the pa-
tient in the device. — p— S —
If several patients in the database are likely to match the buror f f2ny. 1562
patient being imported; CHOSOFT offers the option — = ==
of choosing the corresponding patient or simply creat-
ing a new one.

Plusieur patients peuvent correspondre au patient que vous voulez importer.

LJ} Nouveau Patient % Annuler

3.3.2.2 Synchronize all patients with the database

This option allows you to add all patients fraém to theECHOSOFT database. The software will automat-
ically scan the list of patients cii and add them taCHOSOFT. If the patient does not exist, a new patient
file will need to be completed. If, on the other hand, the patient already exists in the database, they will be automatically
synchronized.

‘ _ Ifyou select patients from the list before starting the database recording, the software will only syr
| [ ;j the selected patients. If you have a lot of patients stored on the device, making a selection will allc
= synchronize your data quickly.

3.3.2.3 Synchronize all patients with the database in fast mode

This option allows you to add all patients fram to theECHOSOFT databasevith a single click. The
software will automatically scan the list of patients:ian to add them t&CHOSOFT . If the patient does not
exist, they will be automatically created with the information on the device. Conversely, if the patient already exists in
the database, they will be automatically synchronized.

This synchronization mode has the advantage of requiring no user intervention.

(/ ' \\‘ To use this mode, it is advisable to have carefully entered patient information when creating their file on
\_-/ ECHOSCAN (last name, first name, date of birth, and gender).
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3.3Patient management

o

N If you select patients from the list before starting the database recording, the software will only syr
. the selected patients. If you have a large number of patients stored on the device, it is advisable to
those that have not alreadgdn synchronized in order to speed up the process.

3.3.3 Deleting a patient

With ECHOSOFT, you can delete patients saved in the database as well as patients saved on the device.

3.3.3.1 Deleting a patient from theECHOSOFT software

A patient can be deleted from theHOSOFT database | ™

via the"List" windowin the"Patient" menu The but-
ton at the bottom of the windgwEdit patient file,"

Patiets Médecs 8 Appareds Lanwpage 8 Configurations ) A prapos_

> .
& Edition de la fiche d'un patient

allows you to view and modify the contact file of th-

patient selected from the list."®elete" button allows
you to permanently delete the patient from kg O-
SOFT database

ECHOS

<
(' | Deleting a patient is irreversible!
-y

3.3.3.2 Deleting a patient from the

A patient can be deleted from the memory
via the"Data" window in the"Device" section. The
"Delete from SD card" buttonallows you to perma-
nently delete the patient from the device.

It is possible to select several patients from the list &

fore deleting them.

It is possible to select several patients from the list &
fore deleting them.

L Patients | Méderim @ Appareis . L

B ponnées d'un appareil

=
( | Deleting a patient is irreversible!

"
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3.4 Configuration

The ECHOSOFT softwareoffers a wide range of con- /(2 peiens | wedecins 1 Apporcs - tansooe [[EERCTRUY © A proses.
figuration options to allow you to tailor the software's . . % B de domées
- " . . " Liste des patients 1 Logiciel médical
operation to your need$he "Configurations" can be 3 Audiomerre
accessed by clicking aime menuat the top of thesoft- - P Eﬁf;::;
ware'smain window o P r—
The configuration window is displayed in tabs, allowing
you to access the different configuration categories de-
tailed below. Patient = Demo e 1962 Jan 1 I

3.4.1 Database

The ECHOSOFT software offers options for managing the database where all measurements and information con-
cerning patients and physicians are stored.

i Patients Médecins [E Appareils i langage %} Configurations () A propos... = ] % l
a
'u' Configurations E C I IO )
F Besede domnées Logiciel médical nAudmmama g Audioslue  [fam] Impression
Base de données locale Base de données réseau
Utiliser Iz base de données locale Utiliser la base de données réscau )
Répertoire de base de données Type de serveur: mySQL v
Di\test\echosoft.db3 Serveur: 192.168.1.64

Port: 3306
',\ Sélectionner une autre base de données Utilissteur oot

Mot de passe: | seaseess
- Relocaliser la base de données

Base: testechosoft3 ~
? Créer une nouvelle base de données Connexion sécurisée (S5L) Tester la connexien
r Utiliser Ia base de données par défaut

4 | Faire une sauvegarde de la base de données

Export rapide Excel

[¥/] Un fichier de mesure pour tous les patients
P P
Un fichier de mesure par patient

3.4.1.0 Local database

The local database is the default option. It is a file stored on your computer that contains all your patients' information
and their test results.

The options are as follows:

A Select another databaseselect a database located in another folder. You can select a database located on your
computer, on a USB drive, or on a shared network volume*.

A Relocate the databasemove the database currently in use to another folder. You can select a local folder, a USB
flash drive, or a shared network drive*.

A Create a new databasecreate a blank database. You can select a local folder, a USB drive, or a shared network
volume*.

A Use the default databasereturn to the default configuration (database storagedhosoft located in the user
folder).

A Back up the databaseperform a backup of the database currently in use; the backup is performed in .echosoft
located in the user foldefhe backup file name contains the time and date.

-

. *When using a database on a network drive, it is not recommended to have write access (creating
l | recording measurements, etoy) multiple users at the same time.

"4

Y




Chapter 3Software Overview ECHOSOFT 3.4Configuration

3.4.1.1 Network database

This option allows you to use a database server to centralize patient data. This allows, for example, access to the same
data from multiple computers.

~~ . The use of a network database must remain within the framework of a local infrastructure, under tl
( 4 ) trolof the user
.= Asthe data is neither encrypted nor anonymized, it cannot be stored by a third party.
It is the practitioner's responsibility to apply and comply with the European Parliament's General C
tection Regulation 2016/679.

This module is compatible with the following database servers:
-MySQL

-MsSQL

-PostgresSQL

The various fields allow you to configure the database according to your infrastructure.
An icon at the bottom right of the home page allows you to check that you are connected to your server.

 Configurations ) A propos...
€ECHOS

He

Prénom Date de Naissance Observations

If network problems prevemCHOSOFT from communicating with the database, it will automatically switch back to
local mode as indicated by the icon on the home page. You will then need to go back to the database configuration win-
dow to restore the connection.

4 Importer u
Base de données locale

Di\test\echosoft.db3
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3.4.1 Medical software

This section allows you to configure thiparty patient *& Configurations | el O |
management software in order to import audiometr § wcocwme | togemscr  asonene [ ausosne ] imeson
curves. —

Configuration d'un logiciel de patientéle

togiciel
A first drop-down menu allows you to select the soft- o= ™ o
ware used. You must then define the location where th ‘rosincor
ECHOSOFT software should retrieve patient infor- meesecommeton: | cien
mation. Finally, you must define the location where the (7% = =i e ameiee
ECHOSOFT software should save the results once the coeigceimeue: | eco
measurement is complete, so that the tpady soft-

ware can retrieve the curves. [ po—

3.4.2 Configurations for tonal audiometry

This section allows you to select the active frequencies fortpueeaudiometry and the automatic mode settings.

# Configurations EC H O )

; Base de données f Logiciel médical n Audiométrie 8 AudioBlue H Impression
— -
Sélection des fréquences Mode automatique 2
1 Temps d'attente de la réponse : 2 { secondes
V) 125Hz (V) 250 Hz (] 500 Hz (] 750 Hz (%) 1000 Hz Intervalle maximum entre les stimulations : 6 ¢ secondes
Intervalle minimum entre les stimulations: 2 { secondes
Puissance de départ : 40 C dB
Puissance maximum : 90 C dB

V) 1500 Hz V] 2000 Hz (v) 3000 Hz (V] 4000 Hz (] 6000 Hz
Puissance minimum : -10 C dB

[+ Double validation & 1000Hz
Limiter l'audiométrie osseuse a 4 KHz
(v] 8000 Hz 10000 Hz 12500 Hz 14000 Hz 16000 Hz

3

1. Selection ofactive frequencies for tonal audiometry

~—_  The maximum frequency at the time of testing may be limited depending on the stimulator (headpl
f J \ used.Forstimulation above 8000Hz, you need the "HF Audiometry" module andfteghency head-
4 ) phones.

2. The automatic threshold measurement mode allows you to search for a patient's hearing threshold across the range
of frequencies preselectedinFrequencies are scanned from 1000Hz to the highest frequency, then from 1000Hz
to the lowest frequency. Repetition of the test at 1000Hz depends on whethikruble validation at 1000Hz"
box is selected~or each frequency, the test starts at the seléstading power." The automatic algorithm makes
power changes according to the ascending threshold metspécting therfiaximum power" and"minimum
power" settings The"Response waiting time" corresponds to the time limit after the stimulus is presented during
which the patient's response is considered valid. The intervals between two stimulations are modified randomly
according tahe maximum and minimum intervals set.

3. Changes must be confirmed by pressing'8eve" button.
3.4.3 Print

ECHOSOFT offers two measurement print templates, one with a full page of notes followed by one or more pages of
measurement results (classic format) and the other with the measurement results on the first page and any notes at the
bottom of the page (compact forfakhis option is available in th&settings" meny "Print ."



Chapter 3Software Overview ECHOSOFT 3.4Configuration

[m] X

:( '- Patients | Médecins Appareils ' Langage o A propos...

B Base de données g
ﬁ' Configurations dk Logiciel médical E c H 0 ),
3 Audiométrie

L Base de données ! Logiciel médical n Audic g AudioBlue ue H Impression

k=l Impression
Impression classique @ Impression compacte
+ Afficher les aides

[ ?}‘ Notes can be entered using the software

3.4.4 Data sharing

The ECHOSOFT softwareoffers a feature that contributes to the continuous improvement of ECHODIA products through

the voluntary sharing of medical examination data. This feature is based on an ethical approach and complies with Europear
regulations (GDPR) on the protection @&frponal data.

All data collected is anonymized: only dates of birth and clinical observations are retained, excluding any information that

could directly identify the patient. This information is used exclusively for research, development, and improvement of med-
ical devces.

Enable or disable sharing
Global activation:

In the software's General Settingse useican enable data sharing. This step is necessary to allow consent to be recorded at
the individual level.

Once sharing is enabled, the user must read and abeé:ta sharing consent poliaglating to data processing.
i i Apropos...

i 2 Patients Médecins [ Appareils Langage #F Configurations (] >

o Partage de données % E CHOF )

Partagez vos données

Contribuez a I'amélioration de nos produits en acceptant de partager vos données.

En donnant votre accord, les résultats d'examens seront transmis & nos serveurs. Les informations relatives aux patients seront anonymisées : seules les dates de naissance ainsi que vos observations seront
conservées.

f La collecte de ces informations nous permet d'eptimiser nos produits et de vous propeser des outils d'analyse toujours plus perfermants.

— D JFaccepte de partager mes données

Votre identifiant : dd1b725504b16af753094ed0353f73f50b9a62bcb4b24a6867c3a820817b3a0 &
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3.5Update

Patient consent:

When creating or editing a patient file, a checkbox labeled "The patient consents to share their data" is available.

L Patients Médecins 1 Appareils . langage ¥ Configurations () A propes...

b .
» Edition de la fiche d'un patient

2025 Jul 29

L

- 0 x

ECHOS

9 ione —

The practitioner must only check this box after obtaining the patient's explicit consent.

Deactivation:

The sharing option can be disabled at any time in the software settings. Previously saved consents will no longer be active

while the option remains disabled.

3.5 Update

ECHODIA strives every day to meet user expectations and improve its products. To thisemndaity providesfree
updates that integrate new features or contribute to the improvement of your products.

To take advantage of these updates, regularly check our
website fttp://echodia.com/telechargemeitsl see if

the latest version available matches your current ver-
sion.

To check your software version, launeERHOSOFT,

use thé'’About" drop-down menu on the left, and then
click "Echosoft." Compare the version shown with the
one in the "Echosoft" tab on the web page. If a new ver-
sion is available, you can download it for freezdfHO-
SOFT is running, close it and install the new version as
described in the.2 section. This will replace your old
version without overwriting patient data.

Some browsers considec HOSOFT software to be po-
tentially dangerous. Accept and continue. Launch the
installation by doublelicking on the downloaded file.

0 A propos d'Echosoft

Version Echosoft

. CE€

0459

Version de Java

2101 £12-1T5-29

Répertoire d'installation

CProgram Files\Echodia\Echosoft

Répertoire de configuration

CUsers\romaint echosafty

Le fichier Echosoft 2.0.2.0 (1).exe n'est pas un fichier
couramment téléchargé. I est peut-étre dangereux.

{4 patients Médecins I Apparells . Langage £ Configurations () A propos...

Supprimer

Conserver

En savoir plus

Annuler | 7
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3.5.1 device update
If your is connected to your computer in Mise & jour - 27.0a o
USB mode, when you start tRe HOSOFT software, a ne e a —_— ,
. o . . { ne mise & jour de I'appareil est disponible.
checkof the device's firmwareersion will be launched Voulez-vous la télécharger ?
If a newer version is available, the software will auto- ' Non B g —
matically offer to update it. Clickyes" to start down-
loading the new version. When the new version for your -
Mise a jour - 2.7.0a x

device has been downloaded, a{uppwill appear indi- -
cating that'The update was successful.'Restart the a
device and follow the oscreen instructions to com-
plete the installation.

La mise a jour s'est correctement installée.
Veuillez redémarrer votre appareil afin de finaliser la procédure.
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3.6Viewing measurements on ECHOSOFT

3.6 Viewing measurementon ECHOSOFT

i
¢ 3
S 4

have just been taken.

Refer to the paragrapB® and3.3.1to install theECHOSOFT software and import the measurements t

Doubleclick on the desired patient in tH&atient
List" window.

A new measurement viewing window will open. Selec
the testfrom the dropdown list at the top left of the
window.

The measurements are displayed chronologically in tt
"Left/Right” columns according to the ear selectec
when the diagnosis was made.

{2 Patients

» .
m Liste des patients

Recherche

pparcils . Langage &k Configurations () A propos..

Date de Nalssance

ECHOSOFT

Observations.

Informatians

Stimalation

Millivalts.

EGE5s

=

EarSide
TEOAE



Chapter 4

Auditory fatigue

4.1 Overview

The physiological objectification of auditory fatigue is based on measuring the threshold at which the auditory reflex
is triggered. This measurement tests the functioning of the inner and middle ears, as well as the auditory nerve centers
involved in thereflex. This measurement can be performed directly on site by occupdteaitiservices. It is quick,
noninvasive, and does not require the active participatio@femployeeThis innovative measuremeptocess was
developedchndpatenteddy the French National Research andSafety Institute (INRS), which has been working since
2010toimprove and standardize this technique. In practice, the device records a product of acoustic otoacoustic emissions
(PDA) in one ear, while triggering the auditory reflextfiposedf the stapedial reflex and the olivocochlear reflex) in
the other ear through sound stimulation. Variations in AOD amplitudes are used to determine the threshold at which the
auditory reflex istriggered.Variations in the threshold throughadie day can be used to identify signs of peripheral
auditory fatigue.

Acoustic otoacoustic emission distortion products

The cochlea, the neurosensory organ of hearing, contains outer hair cells (OHCs) that amplify acoustic signals thanks
to their contractileproperty (OHC maotility) (Von Békésy, 1960). Theensitivity of OHCs varies depending on their
location along theochlea from the highest frequenciesthe base of theochleato the lowest frequenciesd the apex
(top) of thecochlea By applying singleérequency tonal acoustic stimulation, an area ottuhleas stimulated (passive
phenomenon). In this area, the few OHCs spetoftbe frequency will resonate (active contraction phenomeaidhat
same frequency. In the case of bitonal stimulatomposeaf two primary frequencies F1 and F2, the active functioning
site of thehigherfrequency may interfere with the passive functioning area of the lower frequency, creating a natural
distortion thatauses PDA. This distortion results in the vibration of C&i®quencies corresponditig combinations
of the two primary frequencies (F1 and F2) (Avan et al., 2013). is based on the measurement of PDA
correspondingo the frequency 2*F1 F2. For example, for primary frequencies F1 = 4000Hz and F2 = 4800Hz, the
measured’DA frequency will be 3200Hz. The vibrations of the OHCs, contraetitiyjs frequency, propagate through
the cochleaand then through the tympawsicular chain, ultimately cesing the eardrum to vibrate slightly (reverse
propagation of a sound stimulus). The faint sound emitted by the eardrum imelasnredy the microphone of the
probeplaced at the entrande the ear canal. PDAs are representative of the proper functioning of the OHCs in the
cochlea As OHCs are particularly sensitive to traumatic noise damage and cochleotoxic products, particularly aromatic
solvents that areery common in the workplace, PDAs provide a picture of the state of the peripheral hearirigrrecep
For agiven patient the PDA (2*F1F2) measuredy depends on the primaries emitted by the prate (
tensityand frequency). For the same primary parameters, the PDA response is repeatable and stable if the patient's inner
ear does not change.

Auditory reflex pathways

A reflex is an involuntary, bilateral, stereotypical, and very rapid muscular response triggered by a stimulus. Reflex
activity is supported by a reflex arc, which resuitsan integrated response from a nerve center that can consciously
modulate it. Reflexes are often defensive reactions, such as withdrawing a limb in the event of a burn, where the reflex
precedes the sensation of pain felt in the brain. In the case ofriplegual auditory system, the organ of Corti transcribes
sound information intoerve signals. Afferent neurons carry impulses from the periphery to the olivocochlear and facial
nuclei. The application of a loud sound triggers a bilateral reflex, the impulse of wisihieslvia efferent neurons to
the muscles of the middle ear (stapedial reflex) and the outer hair cellsotitatear reflex).
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Principle of auditory reflex measurement

PDA measurement, combinedth contralateral stimulation that triggers reflexes, allows testing ofuthetioning
of the inner and middle ears, as well as the auditory nerve centers involved in reflexes (Venet et al., 2012). It can detect:
0 A disturbance in thenotility of the outer hair cells tested by F1 and F2 frequency sounds,
0 A decrease ithe sensitivityof the inner hair cells (organ of Corti) tested by contralateral stimulation,
0 A decrease ithe sensitivityof afferent fibers and, consequently, of the central nuclei involved in the stapedius
and olivocochlear reflexes,
0 A decrease isensitivityof efferent motor neurons,
0 Possible fatigue of the middle ear muscles.

In practice, the useful diagnostic value is the minimum vatwehich the auditory reflex iiggered This value in
dB HL is specificto each individual and can vary depending on a multitude of physiological parameters. Obviously, the
first thing that comes to mind is recent or past exposure to loud noise or acoustic trauma suffered by the subject. Other
parameters, such as pharmaceuticalh@mical substances absorbed by the subject, directly affect the level at which the
auditory reflex is triggered. Thus, each subjeetsuredvill be his or her own control.

In addition, the principle of measuring the auditory reflex threshHmddedon the distortion products of acoustic
otoemissions, requires that the inner ear oteéktsubject function normally in the tested frequency band. This condition
is directly dependent on the history of acoustic exposure and therefprieesthe collection parameters to be adapted
as closely as possible to edektsubject.

Taking all these factors into account, auditory reflex measurement is particularly sfdatedmeessing auditory fa-
tigue, which can be considered an alarm signal reflecting exposure to noise.

Procedure for measuring auditory fatigue

Step 1:Employee identity. Connect the devic® a computer (PC or Mac) via the USB cable and press Start USB.
Launch theeCHOSOFT software. Create a new patient or select an existing patient. Plaeepheyedn a quiet room
(asoundproobooth is not required). Ask the subject to relax as much as possible and remain still.

Step 2: Setting up the devicePlace the OAE measurement probe in theted®e tested (known as the ipsilateral
ear). Then place the sound emitter in the opposite ear (known as the contralateral ear).

Step 3: Determining measurement parameterdJsing theECHOSOFT software, launch the automatic parameter
measurement specifto eachtestsubject. This step must be performed once for each ear tested. It allows you to quickly
measure the amplitude of OAE responses in order to determine the frequency and stimulatiotéeuséd to ensure
optimal reflex threshold measurements (step 4).

Step 4: Measurement of the auditory reflexSelect the type of measuremegnte- or postexposure. The threshold
search takes a few minutes and involves emitting sounds of incréasengityin the contralateral ear. The reflex is
detectedby measuring variations in OAE amplitude in the ipsilateral ear. The test can be paused oradtappéche.

Step 5: Reading the resultsThe ECHOSOFT software allows you to view the measurements corresponding to the
different intensities tested. The color indicator signals the triggering of the reflex (green) or its absence (red). The meas-
urement result can also pentedandarchivedon the computer.

Step 6: Interpretation of results. calculates auditory fatigue at the workstation by calculating the
difference between the refléitresholds measured before and atteremployee'sxposure:
Fatigue=Pose x pos ur e t kexpesarétbréskoldi Pr e
This calculated value automatically ranks auditory fatigue into three classes:
0 Proven fatigue (Red);
0 Possible auditory fatigue (Orange);
0 No fatigue (Green).
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4.2 Preparation

4.2.1 Equipment

To measureauditory fatigue, you must use a computer witltHOSOFT software. Here is a list of the equipment
you will need to perform the measurement:

1 PC or Mac computer
with ECHOSOFT soft-
ware

1 box and
1 USB cable

L e e o o T o]

1 acoustic masking
stimulator to emit the

1 OEA probe for
sounds that trigger the

measuring PDA

reflex
“ OAE Txx earplug (xx siz P 1 Foam tip
in mm)
A Connect to the computer using the USB cable supplied with the device.
A Connect the MinDIN plug of the OEA probe to the audio connector onthe unit.

A Connect the minDIN plug of the acoustic masking stimulator to #ex connector on the box.
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4.2.2 Checking that the device is working properly

Before taking a series of measurements, it is useful to checkthat is working properly. Checking the
device allows you to verify that the box, transmitters, and probe microphone are working properly. Two levels of checks
shouldbe performed.

Visual check

It is essential to perform a visual check of the probe before each new measurement, before inserting the probe into
the patient's ear canal.

0 Visually check that the three small hokssthe tip
of the probe are not blocked by earwax.

0 If the holes are blocked, nylon threads for cleaning
them are supplied with the device. Please note: al-
ways remove the cone and clean it from the inside
out to avoid pushing debris to the bottom of the
probe. Follow the instructions provided in the pack-
agecontaining the threads.

0 If necessary, replacement tips are supplied with the
device.

Automatic acoustic check

We recommend that you perform an acoustic check in the calibredidgty at least once a day before starting a
measurement session. The calibratiamity clips directly onto the probe cable. The probe must be placed inside using a
red conical cap, ashownin the procedure below.

Follow the setup instructions provided in the
insert (1). The video below
(2) shows you howto do this. Once the equipment
is in place, click orBtart Verification (3) to start
the test.

Pr—— e |

All frequencies to be tested are listed in Table
4. Wait until all values in the table have been filled
in. If you notice that several values in the table are
highlighted in red, this means that your probe is
malfunctioning. If you wish, you can clictop
Verification (5) to end the test without waiting for
it to finish, so that you can clean the probe or
simply reposition it correctly in the tesavity.

Once all the values in the tab® pave been filled in, the_
validated follow the instructions in the boX) before restart*

PR ———— Pussrce et ) 20 2|
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[P pémarrer la vérification 7

’ Démarrer la vérification 7
B (37 3 37

4.2.3 Patient

7 4 Usean otoscope to ensure that the ear canal is not blocked by eBEmggx.ocedure must be performed
»...J) by a qualified person.

If the subject has better tonal audiometry on side, place the otoacoustic emission probe on sigg Where pos-
sible, avoid performing otoacoustic emissionglom sidethat has suffered from a middle ear problem, such as repeated
serous otitis.

A The choice of EarTip is crucial to the quality of the measurement. There are 10 different sizes to choose
from. In addition, be careful when choosing the type of earplutheasame size must be used for the
test after exposure This earplug must ensure the following functions:

1. It must hold the probe securely in the patient's ear.
2. It must not be pressed against the wall of the ear canal.
3. It must be airtight to prevent sound leakage and isolate noise.

A Place the earplug on the probe.
A Insert the probe into the patient's ear canal.

A Use the clip on theable to reduce the weight of the wire on the probe by attachinthi¢ @mployee's
clothing (e.g., on a collar).

A Place an ERA4A foam plug on the acoustic masking stimulator.

— \‘\'

A Roll the earplug between your fingers to flatten it and insert it completely into the patient's ear canal.
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Position du bouchon dans le conduit auditif

Insertion incerrecte Insertion correcte

The measurement should not be started immediately after inserting the audiometric ear tips. We recommend waiting
one minute before starting the test to improverdtiability of measurements at the lowest levels.

As the measurement principledasedn acoustic collection, background noise could interfere with the measurement.
To avoid this problem; maintains a low background noise level throughout the acquisition. This excludes
all noisy frames from the collection, a principlleown asrejection. The causes of frame rejection are always a sign that
the acoustic background noise is too high, but this can have several causes:

1. The noisggeneratedby the patient themselves is too high. This rejection is necessary to eliminate acquisitions
during which the patient coughs, moves, or swallows. When the patient is calmer, the measurement will automati-
cally restart. If this phenomenon persists, it mahasthe rejection threshold hiasen calibratetbo low.

2. The ambient noise is too loud. The average noise ieke room where you are taking the measurement must be
below45dB(A) in order to perform a reflex measurement under good conditions. A lower ambient noise level al-
lows for better measuremeguality. In addition, it is importanto avoid disturbances frosudden loudhoises,
such as doors slamming, impact noises, workshop sirens, etc.

3. The probe is incorrectlgositioned. If the probe moves during the measurement, the size of the plug is probably
not optimal.

4.3 Performing a referencemeasurement

The ECHOSOFT software must beisedwith as a peripheral device to perform fatigue tests from
your computer (PC or Mac). Tleemplexityof the signal processing calculations required to perform an auditory fatigue
measurement means that this version must be used from a corfrputee minimum system requirements, reffethe
sectionErreur ! Source du renvoi introuvable.

J 4 Refer to the sectidh2to install theECHOSOFT software and import the measurement that has just been
), taken.

Connect your device turn it on, and set it to USB mode. LaunchilagiOSOFT software. The patient
database menu (1) opens by default each time the software is launched. If the patient does not yet exist in the database,
create a new one (2). Once the patlead been createdr if theyalreadyexisted in the database, select the patient (3).

If the driver is correctlynstalledand your device is in USB mode, buttons listing the available tests will appear above
the patient listClick on Auditory Reflex to start the measurement (4).
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‘[ Echosoft

Fichier Langage

' g patients (7 )| g Liste des patients

=|uste 1 Q Audiométrie E Réflexe auditif 4 {j Vérification sonde OAE

Nom : Prénom : Observations :

Nom Prénom Date de Naissance Observations
FRANCOIS 1janv. 1962

— =
P f Editer la fiche du patient . " Visionner les do... lﬂ Importer \ﬁ Exporter

Choix du médecin —a; ﬂ
Select the physician or operator performing the meas- Veullez sélectionner e médecin qui a réaisé les mesures
urement. If the operatalreadyexists in the database, || Test Medecn =] |
simply select them. Otherwise, you can create a new i Nouvesumédecn
one Confirm your selection to continue with the meas-
W’ Valider ‘ \ %Aﬂnuler ‘
urement.
)i Sélection de I'oreille a tester X
Selecting the eato be tested: SRR B0

Choose the ear that will be used to measure the BPA ( Droite Gauche

Confirm your choice to continue the measuremat ( @ @
1

Droite
w” Valider 2

To optimize the battery life of yogCHOSCAN, the screen turns off after 2 minutes when USB mod
activated and the device is connected to a computer. To turn your device back on, click the On/Of

This initial measurement will be used as a reference to assess auditory fatigue and must therefore be taken before the
workstation is occupied, or in any case before acoustic exposure. Particular attention must also be paid to assessing the

specific auditoy condition of theestsubject. For example, it does not seem relevant to take a reference measatement
8 a.m. on a subject who left a nightclub a few hours earlier.

4.3.1 Choice of frequency- The DPgram

Before performing the reference measurement, the device runs tests to determine the optimal settings for that subject's
ear. The first of the two tests determines the frequambg used,; this is a DPgram.

The default acoustic stimulation settings give good results in most cases, but they can be modified by
more experienced users.

1. Stimulation level selection sliddor L2. If, during the first
measurement of the DPgram, theasuredPDA level is less

|, ECHOSCAN -- Test de réflexe stapédien -- Test INRS
nfiguration du DPgramme
[

=gl
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than6dB, ECHOSOFT automatically increases the level of
the primaries (L1 and L2) by 6dB and restarts the measure-
ment. This sequence is repeated as long as the PDA level re-
mains too low ijelow6dB), the L2 levekentis below67dB
SPL,andthe L2 level read by the probe is below or edaal
75dB SPL.As soonas one of these two conditions is no
longer met, the DPgram measurement continues for all other
frequencies with the primary levels defined by the first fre-
guencytested(seethed page&’7 for more details).

2. Starting frequency of the test range for F2 (Fmin),
3. End frequency of the test range for F2 (Fmax),

4. Defines the number of points, and therefore the measure-
ment frequency step between Fmin (inclusive) and Fmax
(inclusive),

5. Rejection level corresponding to the noise level in dB SPL
above which the acquisition will be rejected,

6. Starts or stops the measurement.
The Start buttonstarts the measurement.

(. ECHOSCAN -- Test de réflexe stapédien -- Test INRS - ] X
Configuration du DPgramme il
Dpgramme — Imprimer
iveau de L2 (dB SPL) - 61 +
Fréquence de départ F2 (Hz) - 4000 + 254
Fréquence de fin F2 (Hz) - 5000 + el
o
w
ombre de pas fréquentiel - 6 + o 15
y 5
- w
Réjection (d8 SPL) - -8 4 + | S 25
g 8y —
o 5
Start 1 . Stop =
3
v
=
prd
-10 ————— - = -
4000 4100 4200 4300 4400 4500 4600 4700 4800 4900 5000
Fréquence (Hz)
2 -
Nivea... Nivea,., F1 F1 L1 L2 DP DP Level MNivea... Rappo

73d8 57 dB B328Hz 4000Hz [73,4d8 [9,8dB [2656Hz ,9dB -16,4d8 [23,3dB
73d8 67 dB B500Hz 14203Hz [724d8 [72,8dB [2797Hz B,8dB -12,9d8 [21,7dB

6

Stimulateur : Echo-OAE 6
Stimj’s : 14 fps : 16 L
Icquisitions : 10 — rorimer [PDF
Réjection / Total : 6/16 3 — " Jj
Pct réjection : 37%

1. Allows you to stop the measuremexttany time,

2. Each new frequency requires an automatic calibration phase for the probe (a few seconds per fradigency).
loading symbobppearsluring calibration.

3. Counter for the number of frames acquired compared to the number of frames rejected. A measurement taken
under good conditions should have a frame rejection ratio of between 5% and 15%. If, under good measurement
conditions, this ratio exceeds 20%, it mgedmat the rejection threshold Hasen calibratetbo low and needs to
be adjusted

4. The rejection setting corresponds to the noise level in dB SPL above which the acquisition is rejected.

5. Reattime graph display area:
0 X-axis: F2 frequency in Hz.
Onthe yaxis: the sound pressure level in dB SPL,
Green area: graphical representation of the useful signal level (PDA).
The black number: value of the useful signal level in dB SPL,
The red area: background noise level.

Ox Qx Ox Ox
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6. Summary table of all measurement points taken:

Level L1 (in dB SPL) emitted by the prohéfrequency F1,

Level L2 (in dB SPL) emitted by the probéfrequency F2,
Frequency of F1 in Hz,

Frequency of F2 in Hz,

L1 levelmeasuredin dB SPL) by the probatfrequency F1,

L2 levelmeasuredin dB SPL) by the probatfrequency F2,
Frequency of the distortion product (PDA) in Hz,

Distortion product (PDA) levaheasuredin dB SPL) by the probe,
Background noise level,

Difference in dB between the PDA signal level and the background noise level.

Qr Ox Ox Ox Ox Ox Ox Ox Ox Ox

= The levelsmeasuredL1 and L2) by the probe &tequencie$-1 and F2 do natecessarily coincideith
i J) the specifications (L2 level dfie parametejdecause the sound pressurear the probe microphone

= and at the bottom of the ear canedarthe eardrum, are not identical. Furthermore, differencevaries
depending on th&gequency

1. Oncethe measurement is complete, the software au-
tomatically selects the best frequency for performing

ECHOSCAN -- Test de réflexe stapédien -- Test INRS - o
Configuration du DPgramme

the test gee th® page’7 for more details Experi- pscem [ o |8 ’
enced users can change this frequency by simply ™= - ™ " 1
clicking on another point on the graph. « T

Réjection (¢8 SPL) -7 + 85, b

2. Area for entering notes associatgith the measure-
ment, 4 v vawer © Redemarrer3)

veau de DPOAE (dB SPL)

Ni

3. If you are not satisfied with the measurement, you can
change the recording settings and/or reposition the
otoacoustic emission probe before clickiRgstart to
restart the measurement. Frequencies identical
those previously measured will be replaced; if the
measurement range is different, the graph Weél
completed S

4. Click on Validate to select this collection frequency
and continue the measurement.

4.3.2 Choosingthe level - IODP

After choosing thdrequency for measuring the middle ear reflex, you need to set a collection level. This step is
essential because the distortion product level mustigfeenough to ensure a certalegree of stabilitybut without
reaching levels that cause saturation. As with the DPgram, these values are only valid for this subject on this ear.
f|/ l 4 Thedefaultacoustic stimulatiosettingsgive goodresultsin most cases, but they can be modified by
__») moreexperiencedisers.

1. Starting level of the test range flo2 (Lmin), )
ECHOSCAN -- Test de réflexe stapédien -- Test INRS

2. End level of the test range for L2 (Lmax). If the L1 Configuration du TO Dp

level read by the probe is greatkan75dB SPL, the hveou de déoart L2 (8 SPL)

test ends automatically before the Lmax level (an in- e ce depertL2 (B0 E 401 +

formation window will then appeamthe screen), Niveau de fin L2 (d8 5PL) - 542 +
3. Measurement step value between the minimum level ‘

Lmin (inclusive) and the maximum level Lmax (in- [ o 3 +

clusive), Réjection (dB SPL) - -74 +
4. Rejection level corresponding to the noise level in dB Fi: F2:

SPL above which the acquisition will be rejected, AR LI

5. Starts or stops the measurement. Start 5 B stop
The Start buttonstarts the measurement.
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Configuration du I0 Dp
iveau de départ L2 (dB SPL)

iveau de fin L2 (dB SPL)
Pas entre 2 niveaux (dB)
Réjection (dB SPL)

Fl:
3672 Hz

40
64
= 3
!
F2:
4406 Hz

(, ECHOSCAN -- Test de réflexe stapédien -- Test INRS

Dpgramme

IooP

a

= Imprimer

x

-5 4

"
]

w

w

Start

1 . Stop

Niveau de DPOAE (dB SPL)

‘n

Niveau L2 (dB SPL)

Nivea... F1 F2

dB 3672Hz 4406 Hz
3 dB 3672Hz 4406 Hz

L1

5,9 dB
,9 dB

L2 DP DP Level

,1dB [2938Hz 8,9dB
51,1d8 [2938Hz -5,8dB

6

Nivea...

{6 dB
49 d8

Nivea... Rapp...

-17,9d8 8,9dB ~
-18,4d8 |12,6 dB

i)

= Imprimer / PDF

Echo-OAE
14 fps : 16

3

Stimulateur :
Stimfs :

IAcquisitions : 10
Réjection / Total : 6/16
Pct réjection : 37%

(-

. Allows you to stop the measuremetany time.

2. Each newintensitytested requires a probe calibration phase. This loading symbol appears during calibra-
tion,

. Counter showing the number of frames acquired compared to the number of frames rejected. A measure-

ment taken under good conditions should have a rejected frame ratio of between 5% and 15%. If, under
good measurement conditions, this ratio exceeds 20%gadhmthat the rejection threshold hasn cali-
bratedtoo low and needs to laljusted

Ox Ox Ox Ox Qx Ox Ox Ox Ox Qx () Ox Ox Ox Ox Ox

. The rejection setting corresponds to the noise level in dB SPL above which the acquisition is rejected.
. Realtime graph display area:

On the xaxis: the stimulation level (L2),

On the yaxis: the sound pressure level in dB SPL,

Green area: graphical representation of the useful signal level (PDA).
The black number: value of the useful signal level in dB SPL,

Red area: background noise level.

ummary table of all measurement points taken:

Level L1 (in dB SPL) emitted by the prohéfrequency F1,

Level L2 (in dB SPL) emitted by the probhéfrequency F2,

Frequency of F1 in Hz,

Frequency of F2 in Hz,

L1 levelmeasuredin dB SPL) by the probatfrequency F1,

L2 levelmeasuredin dB SPL) by the probatfrequency F2,

Distortion product frequency (PDA) in Hz,

Distortion product (DPA) levaheasuredin dB SPL) by the probe,

Background noise level,

Difference in dB between the PDA signal level and the background noise level.

The levels measured (L1 and L2) by the probe at frequencies F1 and F2 do not neoesseidgwith
the specifications (L2 level dfie parameters) because the sound preseasethe probe microphone al
at the bottom of the ear canakarthe eardrum, are not identic&urthermore, this difference varies
pending on the frequency.
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1. Once the measuremeistcomplete, the software
automatically selects the best level for perform- o o o —5 %
ing the test gee th® page&’7 for more detailks jjjﬁ":jﬁ;j:;j“"j = —— =

Experienced users can change this frequency by.....
simply clicking on another point on the graph. puscre

2. Area for entering notes associateith the meas-
urement,

au de DPOAE (B SPL)
“

3. If you are not satisfied with the measurement, g o
you can modify the recording settings and/or re- ] ;
position the otoacoustic emission probe before
clicking Restart to restart the measurement.
Levels identicalto those previously meas-
ured will be replaced; if the measurement
range is different, the graph wile com- T W,
pleted comm

4. Click Validate to select this collection level and
continue the measurement.

Ni

If the L1 level read by the probe is greatiean

75dB SPL, the teSt WI” aUtomatlca”y end bEfore ) mp’; " Le produit de distorsion acoustique ne peut étre mesuré 3 une intensité L2 supérieure  64dB SPL.
the setLmax level. The pojup shown opposite s e
will then appear. Click OK to continue the meas-

urement.

4.3.3 Measuring the reflex trigger threshold

Now that the measurement parameters have been selected, we can measure the reflex threshold.

I’ I The default acoustic stimulation settings give good results in most cases, but more experienced u
K 4 modify them if they wish.

The device will, on the one hand, measure the acoustic distortion product using the parameters previously defined by
the DPgram and the IODP, and on the other hand, fiésréd noise centeredon the masking frequency (Hz) to the
contralateral ear. The device will thus seek the auditory reflex threshold by increasing the masking level in steps of Steps
between 2 level&B) starting from Start levétdB HL) to End level (dB HL).TheD pag€’7 presents a flowchart of the
reflex measurement process.

1. Number of successive reflex triggers to " ECHOSCAN -- Test de réflexe stapédien -- Test INRS
cause automatic termination of the meas- Configuration du test de réflexe A
urement. Fréquence masquage (Hz) - 1000 @+

2. The rejection setting corresponds to the

noise level in dB SPL above which the ac- iveau de départ (dB HL) - 62 |+

quisition will be rejected. Niveau de fin (d8 HL) | o5 |+
3. Selects the type of measurement currently

being taken. The type of measurement N - 3+

must be selected to define whether the .

. B MNombre de dédenchements - 2 1 +

measurement is to be used as a baseline ref-

erence or as a comparative measurement Réjection (dB SPL) = -72 +

taken after exposure.

Type de test
4. Starts or stops the measurement.
p @ Pré-exposiﬁoay))@ Post-exposition

Start 4 B stop
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The Start buttonstarts the measurement.

(. ECHOSCAN -- Test de réflexe stapédien -- Test INRS - O X
Configuration du test de réflexe ~ —
o Dpgramme 100P )))@ Réflexe i [mprimer q Sauver
Fréquence masquage (Hz) - 1000 -+
N
Niveau de départ (dB HL) - 62 + PDA avec brut de masquage - Noise - 0,59 dB - 90.0 %
2008 4
Niveau de fin (dB HL) - 95 +
Pas entre 2 niveaux (dB) - 3 -
10dB {B.5 B85 88 8.4 75
- e ]
Nombre de déclenchements - 2 e
Réjection (dB SPL) - -6 3 + 0de

Type de test

— POA sans bt do mascusge
-10dB -

Masquage : 65 dB HL 5

Différence : 0,59 dB

Start 1 . Stop Probabilité : $0.0 %

squage - Noise --0,01 dB - 75.0 %

PDA avec brut de masquage - Noise - 0,04 dB - 75.0 %

Puissance Variance >0d8

62dBH 0,018 | - 6

10dB {5 82 85|86 87 go 87 84 84 83 84
-,,_7_‘“ 9.'1 Z,E,_F -5 & 8= § 8

ode

Stimulateur : Echo-OAE
Stim/s 16 fps 16
PDA sans bruit de masquage PDA sans brutt de masquage - -0,22 d6 - 75.0 %
-10dB

{Acquisitions : 4“4

Rejection / Total : 17/61 2 Masqqage : 62 dB HL
Pct réjection : 27 % Différence : 0,01dB

Probabilité : 75.0 % v

1. Allows you to stop the measuremaeatitany time if the automatic protocol appears to be encountering a
problem. Otherwise, the software automatically stops the measuretmemit reaches the number of con-
secutive triggers or the maximum level chosethe previous step.

2. Counter of the number of frames acquired compared to the number of frames rejected. A measurement
taken under good conditions should have a rejected frame ratio of between 5% and 15%. If, under good
measurement conditions, this ratio exceeds 20%, it ntbahshe rejection threshold hbesen calibrated
too low and needs to laljusted

3. The rejection setting corresponds to the background noise level in dB SPL above which the acquisition will
be rejected.

4. Display area for the current acquisition:
0 On the xaxis: the number of measurement potaten
0 On the yaxis: the sound pressure level in dB SPL.
0 Green areagraphical representation of the useful signal level (PDA).
0 Thered dots are areas without contralateral masking used as a reference for the otoacoustic emis-
sion level.
0 Thegreendots are areas with contralateral masking used to determine whether the itefiex is
gered athis stimulation level.
0 Theblue dots are the reflex recovery areas excluded from the calculation, without contralateral masking.
d Theyellow dots are rest areas, without contralateral masking or stimulation for otoacoustic emis-
sions.
0 The black number: value of the useful signal level in dB SPL.
0 The red area: background noise level.

5. Level of contralateral maskirgentduring the measurement above. Tikerence s calculated based on
the level of distortion between the phases with and without contralateral masking. The startesiiail-
ity that this difference is significant is calculatesinga Student's-test. A red/green color codeusedto
indicate that the acoustic reflex is nogjgered/triggeredrespectively.

6. Display area for the previous acquisition.

7. Summary table of all measurement points taken. For masking values displayed on a red background, the
acoustic reflex is considered rtaggered It is consideredriggeredfor valuesdisplayed on a green back-
ground.
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4.3.4 Validation of the reflex trigger threshold

The hearing protection reflex is triggered at a certain level of stimulation. This triggering resultlgint a
decrease in the amplitude of timieasuredlistortion product. The higher the contralateral stimulation is above the
reflex threshold, the greater the decrease in the amplitude of the distortion product. By default, two consecutive
triggers are required to validate the reflex threshold .aBeancedisers, this value can beodifiedwhen config-
uring the measurement (see sectidh3).

Classic cases of reflex triggering

In the example below, the measurements are considered triggered for two consecutive levels, 71 dB HL and 74
dB HL. The threshold selected as the first repeatable trigger value is therefore 71 dB HL. If the only positive level
is the maximum level (100 dBLY, this will be selected as the reflex trigger threshold.

1. Summary table of all measurement points taken. For masking
values displayed on a red background, the acoustic reflex is con-
sidered not triggered. The reflex is considered triggered for twc

successive "green” measurements. 4 " valider oy Redémarr...3
2. After selectinga line from the summary table, it is possible to

replay or add acquisitions. Pulssance Variance ,
i 74 dB HL 0,46 d8 ]

0 Replay Replays_ theselectedevel (replays 74dB HL in the prry T

example opposite). ‘S8 dBHL 0,288 1
0 +3 dB Replays or adds the level immediately '65dB HL 0,198
level thanthe oneselected (adds 77 dB HL in jezde it Bt

the example opposite),

0 -3 dB Replays or adds the level immediately

lowerthanthe selected level (replays 71dB HL in
the example opposite),

0 Threshold selectedDisplays the value of the first level trig-
gering the number of successive triggers defined when conf 7
uring the measurement parameters. In the example oppos FOIETIE PEcsance © oo
measurements are considered triggered for two consecut @35 | O35 |
levels, 71dB HL and 74dB HL. The thsleold selected as the A‘LZM Seuil ;eltzgu 2
first repeatable trigger value is therefore 71dB HL. .

v

3. If you are not satisfied with the set of measurements, you can modify the recording parameters and/or reposition the

otoacoustic emission probe before clickiRgstart to restart a measurement. Levels identioahose previously
measured will be replaced in the table.

4. By clicking onValidate, the value othe selected Thresholds recorded as the test result.

Cases of alternating reflex triggering

In the summary table of measurements taken, you should note that W valider (" Redémarr...
there is an alternation between triggered/not triggered for increas-

ing masking levels. In this situation, it may be necessary to repeat | pussance | variance

certain levels in order to eliminate false positivedaise nega- 80 dBH 0,80 &8

tives. 77dBHL 1,08 dB

In the second example opposite, a triggered measurement is in- ;::::t g':::
sertedat 68 dB HL.Giventhat the reflex is nariggeredat 71 dB 63 dB HL T

HL, the measuremerait 68 dB HL appears to be a false positive, 65d8 H. 0,05 d8

which the software will not retain as a threshold (in this case, it #2985 0,42 d8

will retain 77 dB HL). To be sure of the test result, however, it is
best to repeat this level. In this case, you should always start by
repeatinga masking level where the reflex is naggered,the
lowest being ideal, before retesting a level elasthe threshold.

In this example, click 062dB HL, then click on

Replay. Once the measuremeist complete click on68dB HL, GIEEENE PO @ Rejover
then click onReplay. @iz | Q3o | N

Seuil retenu
4.4 Performing a postexposure measlt. u{ =

77dB




Auditory fatigue 4.4 Performing a poséxposure measurement

Otoacoustic emission measuremedtBogram and IODP) are not required, as the-prgbsure reflex measurement
must be performed using the same frequencyiatedsity settings for the primaries (F1 and F2). Pegbosure meas-
urements will therefore begin directly with the reflex measurement. Eaclexpssure measurementassociated with
a preexposure measurement that mhatve been performegeforehand. The first step s search for this reference
measurement to find the parameters tate usedTo do this, search for and dowaléck on the name of the subject
be tested. You can now view the measurements that were taken previously.

Affichage des mesures -- Test INRS - m] e
= : B s il N
8| Type de mesre [Réfiexe - Dpgramme 100P j))‘\‘.. Réflexe = Imprimer ote
E Droite Gauche .
@ Date Heure Réflexe  Type
] (W osi0s/20 16 0:33:26- o . oyt et oMdquage - Noise - 0,51 dB - 95.0 %
§ 2 05/09/2016 |08:37:04 |71 dBHL Pré-exposition -

3 5

104 0,
1008 11.38.8°98.38.38.2%78.88.35.7 8.58.3
S S R R R S

Informations 104 | (DA senk bru de R4 e b o mesuage -

Produit de Distorsion Acoustique (PDA) étudié

Masquage : 74 dB HL

F1 3672 Hz Différence : 0,46 d8
F2 4406 Hz Probabilté : 95.5 %
4 Dp 2938 Hz & 822 #AUIfeOhfiE quage - Noise - 0,49 dB - 975 %
Niveaude L1 (0B SPL): 6748 S0d8
Niveau de L2 (dB SPL) 61dB
Supprimer Bruit de masquage 600 Hz - 1400 Hz
10d8 {1.78,58.78,58,18,28.88,58.58.08.3; 48,180
Informations e gee e ey

[E] Reprendre la mesure 6

O i Zoom ) PDA sans briit de nRB4umges brut de masquage - -0

Masquage : 71 dB HL
Différence : 0,92dB
Probabiité : 53,75 %

‘ P Byt DUt RS quage - Noise - 0,12dB - 750 % v

Select theReflex measurement type from the dredpwn list1l . Reflexmeasurements are displayed chronologically
in theLeft/Right columns according to the ear selected for the otoacoustic emission probe when performing the diagnosis.
Select the measurement session you wish to complefehe acoustic reflex trigger level from previous tests is then
displayed in tabl& , while the measurement parametersracalledin table4 . Details of the measuremesglectedn
table3 can be viewed in the graph oain 5 .

To perform a poséxposure measurement associatéh this preexposure measurement, connect your
device, turn it on, and set it to USB mode. Resume Measuremenbutton,identified ast in the screenshot above,
will then be displayed.

. . . [ ECHOSCANM -- Test de réflexe stapédien -- Test INRS
The patient must be positioned in exactly the sameasfyr °

the initial measurement. It is essential to use the same sizes of ~ [Configuration du test de réflexe "
ear tips for the otoacoustic emission probe and the masking stim-  [Fréauence masquage {Hz) - 1oo0 +
ulator. Refer to the section entitledl.2" for installation instruc- .
. MNiveau de départ (dB HL) - 62 +
tions.

The measurement should not be started immediately after the  |yeau de fin @5 1)) - o5 +
audiometric ear tips have been inserted. We recommend waiting
one minute before starting the test to improvertimbility of pas entre 2 niveaux (dB) = 3 +
measurements at the lowest levels.

MNombre de dédenchements - 2 +

The measurement procedure is the same as for a reference
measurement. Just rememberselect PostExposure before Réjection (dB SPL) - 7 |+
starting the measurement. Refer to the sedtfor the meas-
urement steps. Once the measurement is complete and validated, -
a new line appears in Talte @ preexpostton(

Type de test

Start
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4.5 Usingthe results

J({ ECHOSCAN -- Test de réflexe stapédien -- Test INRS - O X
\Configuration du test de réflexe [ .
fig Dpgramme ___ 10DP )))@ Réfiexe i mprimer m Sauver
Fréquence masquage (Hz) - 1000 <+
Date Heure Réflexe  Type e —— ~
P g (ierss) Nose - 033 800%
Niveau de départ (dB HL) - 62 + 05/09/2016  [08:37:04 [71dBHL [Pré-exposition "
05/09/2016 17:18:58 |71 dBHL Post-exposition 20d8 {
Niveau de fin (dB HL) - 95 + 1
Pas entre 2 niveaux (dB) - 3 +
108 134808277 5707 6787880827880,
el e nitgnl
ombre de dédenchements | = 2 +
Réjection (dB SPL) - -7 + g @ —
Type de test
@ Pré-exposition ))) @ Post-exposition 1ode PDA sans bruit da nfiduses rut de masguage - -
Informations -
Produit de Distorsion Acoustique (PDA) étudié MaSqt_‘age :74dB HL
Différence : 0,46 dB
e . = F 3672Hz Probabiité : 99.0 %
op F2 4406 Hz —
DACRcBrTE Bgsquage - Nose {07 d8- 30 %
Dp: 2938 Hz
7 Jari 2048 {
Puissance Variance NiveaudeL1(dBSPL): 67 B
Niveaude L2 (B SPL):  61dB
Bruit de masquage : 600 Hz - 1400 Hz |
10d8 {97880, 77, 828177818 7, 0
v
0de
Stimulateur : Echo-OAE ¢ Zoom
Stim/s : 16 =t % (+]
0B DA s bt e ARBARRS bt da Masquage -
10
[Acquisitions : Masquage : 71 dB HL
Réjection / Total : Différence : 0,66 dB
Pct réjection : Probabilité : 95.95 %
— I ~

Refer to sectiond.3.3and4.4for details on the composition of the tables and graphs.

The French National Research an@&afetyInstitute (INRS) offers assistance in diagnosing auditory fatigue
based on the difference in the auditory reflex threshold at the beginning and end of a work shift. Fatigue is classified
into three categories according to the extent of the variation in the thresholdlaBsigicationwas established
during measurements taken employees exposedd noise in workshops and on construction sitésngt et al.,

2014) This classification is only valid for the default stimulation of 1000 Hz. It is automatitiaiyayedusing a
color code in Tabld in the screenshot above.

This measurement difference in decibels (dB) is defined as follows:

Diagnostic aid Possible fatigue No risk
aR10000B 0dB &lt; &R &lt; a&R00dB
9dB

aR= Postexposure threshoM Preexposure
threshold

In cases of proven fatiguegllective and individual preventive measures of a technical nature (noise reduction)
or organizational nature (exposure reductigm)uld beconsidered. These measures &rprevent the accumula-
tion of auditory fatigue.
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4.5.1 Advanced analysis tools

Like , ECHOSOFT allows advanced analysis of each point onDRgram curve.
To do this, doublelick on the point to be analyzed on the green curve in the graph area (area 1).

| Point 2 - DDPOAE : 14/06/2010 17:00

Signal temporel

l‘l‘ wH| '“

“H \‘| |\HH“ \‘w”‘l\l |M|

o
n

w. ‘h\
\|\u‘ \‘ \HU
| i (\ ‘\ |\| i
"wml“u IV ‘H"H I
| HJ

o
o

| |
V ‘|H

Puissance (Volts)
&
n

1] S 10 15 20 25 30 35 40

Temp (ms)

45 50

Signal fréquentiel

. W —

300

Puissance

400 S00 600 700 800 900 1000 1100 1200 1300 1400 1500 1600

100

200

Options graph tempore\3

Fréquence :

| Afficher en dB 4

Fréquence
Filtrage
(C) Passe-bas () Pagse-haut @ Passe bande
FC1 1000 FC2 4000
Q\lé Filtrer ]
) |
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Informations sur la capture
Heure de début N/C

Heure de fin

6

NfC

1. Time graph of the data corresponding to the selected point.

2. Frequency graph of the data corresponding to the selected point. The frequency decomposition is obtained by a
"Fourier transform" of the time signdlhe useful spectral energy area is marked in red.

3. Cursor for modifying the saxis scale of the time view.
. Cursor for modifying the scale of the abscissa of the frequency view.

5. Tools that apply a digital filter to the signal. These modifications only apply to the displayed graphs; the original
data stored in the patient database is never modified.

6. Time the point was made.



Chapter 5

Audiometry

5.1 Presentation

Audiometry is the basic hearing test. This test allows for a quick and discriminating check of the entire sound trans-
mission chain to the brain. The measurement is obtained by emitting a freguadibcgted sound wave, the power of
which is reduced until the patiecén no longer hear it. The sounds are emitted by an acoustic stimulator in one ear, then
in the other.

Air conduction audiometry is used to determine the hearing thresholds for each ear, in a frequency range
fromp ¢ OatoPQ Odising standard headphones, or yp #2Odsing special headphones for hifgaquency audiome-
try. While bone conductionaudiometry assesses the performance of the inner ear and auditory nerve, air conduction
tests the entire acoustic function, from the outer ear to the auditory nerve. The resulting audiogram can be interpreted to
measure the degree of hearing loss and the type ofetesafTonal audiometry also allows the discomfort threshold to be
determined and the frequency of any tinnitus to be identified.

Speech audiometryis a complementary test tonal audiometry. It aims to determine not a perception threshold,
but a threshold of speech intelligibility, or phoneme discrimination. The test consists of asking the patient to repeat a
series of words that they hear. By varying the power of the words, a curve isedbthat relates the percentage of
discrimination to the power. Well known to hearing aid specialists fortfineng hearing aid settings, it is also used to
diagnose retrocochlear pathologiests as neuropathies or acoustic neuromas.

5.1.1 Equipment

To perform araudiometry measurement, you need the following equipment:

Elements common to different configurations

box

C Ottt s




Audiometry 5.1 Presentation

Air conduction audiometry

§

1 audiometry headset or-@ar headphones (inserts)

Bone conduction audiometry

\ 3 ER314A 13mm foam earplug
‘ B71 bone vibrator P or
ER3-14B 10mm foam ear tips

5.1.2 Patient preparation

Audiomelrie
Audiomélrie Tonale

Use an otoscope to ensure that the ear canal is not bloclezavisgx.This procedure must be performed
\g by a qualified person.

A For measurements taken wiabdiometryheadphonesgconnect the headphone jack to the box with
the headphone icon.

A For measurements taken withear headphonesplace a plug (see table in the previous section) on each of the
acoustic stimulators. Then connect the RN plug of the headphones tioe "Audio” connector on the

g <«
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A Forbone conduction audiometrymeasurements, position the vibrator on the mastoid (or foreheag)eaeda
plug (see table in the previous section}tlo@ contralateral masking stimulatdhen connect the mirDIN plug
of the bone vibratoto the "Audio” connector on the unit.

A Explain the audiometry procedure to the patient.
A Place the audiometry headphones on the patient's head.

5.2 Patient management on Devigg

The device allows for effective organiza- Rechercher patient
tion of measurements thanks to its advanced patient y Recherche
management system.

From the home page, selédfleasurement” mode:
you can then choose to search for an existing patient or
create a new one.

Nouveau patient

Nouveau

5.2.1 Creating a patient

Nouveau patient §5

When creating a new patient, four pieces of information
are required: lagtame, first name, date of birth, and
gender.

DUPOND
To enter this information, simply click on the desired
field and the keyboard will appear on the screen. RIT|YJU]I
You can use a numeric keypad by clicking on"tt23"
button at the bottom left.

Nouveau patient ¢ il I
(o]

O Entering the patientdate of birth andgenderallows you to plot audiometric norms.

~~ 7 Tocreate a new patient, you must entérsa andlast name Please note that it is still advisable to ent
] g the date of birth so that ttBCHOSOFT software can organize patients in the databaseffectively as

possible.
’j The date must be entered in the forB/MM/YYYY . TheECHOSCAN device automatically formats
./ theentry.

Here, the patient information is brief. You can enter more detailed information when exporting the datatoCthe
SOFT software Refer to the paragraph
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5.2.2 Patient follow-up

Once the patient has been created, their file is saved on
the memory card. It can then be retrieved by clicking on
the"Search" button.

A table is displayed with a list of patients sorted in re-
verse order of their registration (the last patient added
appears at the top of the list).

The list of patients is displayed with their last name, first
name, date of birth, and company. You can perform a
search by clicking on the magnifying glass at the bottom
of the screen.

To select a patient, click on the corresponding line. A . DUPOND
new page appears, summarizing the patient's infor- Prenom -  FRANCOIS
mation. .

You now have the option to take a new measurement or A RS
view previously saved measurements. Genre :  Homme

Consultation

il
so 1

The"Consultation” buttongives you access to a table
of measurements allowing you to review previous diag-
noses for this patient.

In order to find the measurements for the selected pa-
tient, their main information is displayed (type, date,
time, and ear).

Seélection de la mesure :

Shift-OAE

PEAp DPgramme
ECochG TEOAE

VEMP

5.3 Performing on the device Annuler

The"Diagnosis" button allows you to start a new meas-
urement.

Refer to the sectiotb.1" for instructions on how to create a patient and start a new measurement.

When you start a new diagnosis, the configuration win- Audiométrie
dow appears. It allows you to start n€anal Audiom-
etry or Speech Audiometry measurements. The Audiométrie Tonale
"Graph" button allows you to view the graph of the
current curves at any time. The last button allows you to
see which stimulator is active and switch between

the two audio outputs.This means you can connect the
headphones and the bone vibrator (each to one of the Graphique
audio outputs) and switch between the two by clicking

on th|S button. Stimulateur connecté :

5.3.1 Tonal Audiometry

Audiométrie Vocale
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When you select a Tonal Audiometry test, you can Audiométrie ¥
choose from four diagnostic modes. Mode patient :

A Automatic patient mode, ' “

A Automatic Physician Mode,

Mode medecin :

A Manual Physician Mode, @ m m
0

A Weber mode.

5.3.1.1 Patient mode

Patient mode allows automatic power and frequency transitions. The physetamfiguredhe test, and the patient
is then completely autonomous, clicking tesponse buttoto indicate that they can hear the sound.

Measurement settings

Click on"Select frequencies"to preconfigurethe frequencies to be scanned during the test. Once the frequencies
have been selected, click 8@K" to confirm.

Audiométrie

Sélection fréquences

Wiz W 250 W 500

750 W 1kHz 1.5kHz

W 2kH: 3kHz O akH:

BkHz W 8kH: 10000Hz

Réglages HDA200

J Gauche
J Droite =

12500Hz 14000Hz 16000Hz

{ a All frequencies can be selected; however, the maximum and minimum stimulation frequencies may be
‘ ‘J) limited during the test depending on the characteristics of the pacemaker.

/4 The small disk icon at the bottom of this screen allows you to save the frequencies selected above. These
‘ \J) will become the default frequencies for this type of measurement.

Réglages Avancés

Niveau de puissance de
debut du protocole en dB

The "Settings" button opens a window allowing you to - “ &
adjust the masking noise level and the start power of the
automatic protocols. Click "OK" to confirm.

Niveau de masquage relatif a la
puissance de stimulation.en dB

- +

Sélection fréquences OK
After selecting the ear, click on th8tart" buttonto start the measureimnern.
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Measurement procedure

Audiométrie

The Tonal Audiometry measurement window opens.
The device will automatically scan the preconfigured
frequencies and increase or decrease the power of the Oreille Gauche
acoustic stimuli according to the patient's responses.
The patient simply needs to click on the response button
as soon as they hear the sound. If the click has been reg-
istered, the OK" button turns orange.

Once the acquisition protocol is complete, the curve is constructed. You now have the choice of saving the data by
clicking "Save" or deleting it by closing this window using the back cross.

J ' j For more details on the curve viewing options, please refer to the $e8tibn

J i The saved data can be viewed in the patié@tssultation" menu.

5.3.1.2 Automatic physician mode

Automatic physician mode allows for automatic power and frequency transitions. Throughout the test, the device
displays the current stimulation power and frequency. This mode therefore allows the physician to perform the test while
verifying that it is praeeding correctly.

Measurement settings

Audiométrie - IS

Sélection fréquences

Wiz W 250 W 500

750 W 1kHz 1.5kHz

W 2kH:z 3kHz W akH:z

BkHz W 6KH:z 10000Hz

Réglages HDA200

\, Gauche
J Droite

12500Hz 14000Hz 16000Hz

Click on"Select frequencies"to preconfigure the frequencies to be scanned during the test. Once the frequencies
have been selected, click 8@K" to confirm.

= All frequencies can be selected; however, the maximum and minimum stimulation frequencies may be
J) limited during the test depending on the characteristics of the pacemaker.

( The small disk icon at the bottom of this screen allows you to save the frequencies selected above. These
“ J ) will become the default frequencies for this type of measurement.

Réglages Avanceés

Niveau de puissance de

The"Settings" buttonopens a window allowing you to PimtAR bk i

adjust the masking noise level and the start power of the " “ &
automatic protocols. Click
"OK" to confirm. Niveau de masquage relatif a la

puissance de stimulation en dB

- +

Sélection fréquences
After selecting the ear, click on th8tart" button to start the measurement.



Audiometry 5.3 Performing on the device

Measurement procedure

. . Audiometrie
The Tonal Audiometry measurement window opens. O
The device will automatically scan the preconfigured
frequencies and increase or decrease the power of the Oreille Gauche

Freguence : 1000Hz

acoustic stimuli. A red flashing indicator at the top left
of the screen indicates when the stimuli are being deliv-
ered.

Click "Yes" or "No" depending on the patient's re-
sponses.

Click "Restart" if you want to replay the stimulus.

Relancer

Once the acquisition protocol is complete, the curve is constructed. You now have the choice of saving the data by
clicking "Save" or deleting it by closing this window using the back cross.

J) For more details on the curve viewing options, please refer to the $e8tin

J ’ The saved data can be viewed in the pati€@tssultation” menu.

5.3.1.3 Manual physician mode

Manual physician mode allows manual transitions between power and frequency settings. This mode therefore allows
the physician to freely perform a test protocol.

Measurement procedure
The window below opens: it allows you to adjust the stimulation settings.

Audiometrie e "INES
Frequence (Hz) Power (dBHL)

Réglage de la 1 5
fréquence

Choix de l'oreille —

Réglage de la
puissance

Déclenchement
stimulation

D=0

§
m:-n:mou

) Choix réponse
Puissance du mas-

2 — patient
quage controlatéral
L - Visualisation
Type d’émetteur - Graph du graphique

For each stimulation (triggered with th8tim" button), please indicate wittYes" or "No" whether the patient
hears the stimulus so that the curve can be constructed correctly.
Click on"Graph" to view the curve at any time. You will then have the choicsasing the data by clicking on

"Save," deleting it by closing the window using the back crosscontinuing the measurement by clicking on one of
the boxes in the summary table.

J, For more details on the curve viewing options, please refer to the $e8tibn

J ’ The saved data can be viewed in the patiéGtssultation” menu.

5.3.1.4 Weber test
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The Weber test is used to detect whether the patient has significant auditory lateralization. This then allows the power
of the contralateral masking noise to be adjusted as accurately as possible.

Patient positioning
The Weber test is performed with the bone stimulator placed in the middle of the patient's forehead.

Measurement procedure
The window below opens, allowing you to adjust the stimulation parameters.

Test Weber g "IES
Frequence (Hz) Power (dBHL)
Réglage de la Réglage de la

fréquence . 1000 n . 50 n DUissance
Déclenchement -
stimulation
Reponse : o,
Choix réponse
- patient
Visualisation
du graphique

The aim is to determine the threshold at which the patient can only hear on one side for each frequency.
For each stimulation, indicate whether the patient hears on the left, right, or both sides.
Click on"Graph" to view the curve at any time. You can then choosgaiethe data by clicking on
"Save," delete it by closing the window using the back buttoncontinue the measurement using thdeas-
ure" button

J For more details on the curve viewing options, please refer to the $e8tibn

' [ ’ The saved data can be viewed in the pati€disy" menu.

5.3.2 High-frequency audiometry

To perform highfrequency audiometry, you need headphones capable of reaching such frequencies and an additional
module must be activated. If the device already has a second set of headphones (jack plug), the stimulator that will be
recognized by the deweccan be configured in the "headphones” men2(3€d.

' It is extremely important to choose the right headphone model to ensure that the calibration is correctly ta-
- ken into account when in use.
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5.3.3 Speech Audiometry
Measurement settings

When you start a new diagnosis, the configuration window appears. It allows you to choose the type of list used, for
example Fournier's disyllabic lists.

is designed to allow you to easily perfospeech audiometry When the test is launched, the device
displays the words from the list on the screen. This list is chosen at random to ensure a reliable test, without the risk of
the patient learning the words.

The "Settings" button allows you to access the configuration window for the power of the contralateral masking

noise.

Click on the"Start" button to launch the diagnosis.

Cliquez dans cette case pour
sélectionner ou changer le type de liste
utilisée
Audio vocale 8. as

¥
Cliquez ici pour
selectionner le
type de liste

HDA280
Réglages
Audio vocale T HES

Selectionez une oreille
et cliquez sur START
pour lancer une mesure

Power(dBHL)

EEmE - O

=R

Choisissez la langue

Choix langue g Des

| Francais

Audio vocale g &S

| Francais )
Dissyllabiques de Fournier
Homme

HDAZ80

Réglages

Le bouton «Réglages» permet de
choisir la puissance du masquage
contralatéral.

Cliquez sur Start pour arriver sur la
fenétre de mesure

Choisissez le type de liste

Choix de la liste g DEs

Dissyllabiques de Fournier

Homme

Choisissez la voix utilisée
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Measurement procedure

From the test launch window, set the power and the ear being tested before starting a series by cligtang.'on
The dictation begins, and the current word is written in red. If the patient repeats the word correctly, click on &téo valid

the answer.

Cette fenétre permet de choisir I'oreille
et la puissance a tester. Cliquez sur
Start pour lancer un nouveau point

Audio vocale o BEs

Selectionez une oreille
et cliquez sur START
pour lancer une mesure

Power(dBHL)

G
a
u
c
h
e

Audio vocale

il THOWTOT
SO —_—

Derniere mesure
Puissance : 50dB HL
Discrimination : 60%

Power(dBHL)

o |

[ : \ - 9
(L Start
%

wd
ot

L'appareil présente automatiquement
une liste de mots choisis aléatoirement
dans la série sélectionnée
Audio vocale - as

-
le dentier le fusil
e boulon le rayon
le hameau le bandeau
le relais

le conflit

le bonnet le canon

Audio vocale g BEs

le dentier le fusil
le boulon le rayon
le hameau le bandeau
le conflit le relais

le bonnet

Une fois la liste de mots terminée, I'appareil revient sur la fenétre de départ.
Vous pouvez changer la puissance de stimulation en fonction du
score du test précédent avant de relancer un nouveau point.
Le bouton Graph permet de basculer entre le
graphique et la réalisation d’un point.

Le mot en cours de lecture est
écrit en rouge

Audio vocale g HBas
le fusil

le boulon le rayon

le hameau le bandeau

le conflit le relais

le bonnet le canon

Audio vocale g e
le rayon
le hameau le bandeau
le relais

le conflit

le bonnet le canon

Si le patient répéte correctement le
mot en cours, cliquez sur la case du
tableau pour valider sa réponse.
'appareil déroule automatiquement la
liste de mots

You can switch between the configuration of a new point and the graph at any time by clicking'Gragite'

button.

When the test is complete, click 8@raph” to view the curve. You can then save it @edform other
Tonal Audiometry or Speech Audiometrymeasurements.
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5.3.4 Viewing the measurement

[ ! Refer to the sectiot6.1" for more details on patient management.

Al 2300672021

Audiométrie &g s Audiométrie g e

?50 500 1KHz__2KHz__4KHz Audition normale Homme de 18 ans

T ‘ : : _mm
ae'ienne --

‘‘‘‘‘
...........................

e N I

Radioear B71

Vocale Meﬁure Retour Vocale Mesure Retour
A

changer le Relancer la changer le Relancer la
graphique mesure graphique mesure

A The"Measure" button allows you to resume measurement while retaining the information already present in the
graphs.

A The"Vocal/Tonal" button allows you to switch between the two types of graphs (if measurements have been
taken in both modes).

- Tonal Audiometry
A The yaxis represents the stimulation power in dB HL.
A The xaxis represents the frequency in Hz.

A If the patient's age and gender have been entered, the background of the curve represents the audiometric
norm for this patient according to 1ISO7029.

1. The green area indicates hearing that is "better than" normal.
2. The yellow area indicates normal hearing.
3. The red area represents hearing loss compared to audiometric norms.
- Speech Audiometry
A The xaxis represents the stimulation power in dB HL.
A The yaxis represents the percentage of words correctly repeated.

A The image on the right shows the information obtained by clicking on the graph.

- Criteria used for ISO7029 audiometric normals (gender and age)

- Key to symbols used in the graphs
A The red curves with circles represent air conduction measurements taken on the right ear.
A The blue curves with crosses represent air conduction measurements taken on the left ear.
A The blue dotted lines with brackets represent bone measurements taken on the left ear.
A The red dotted lines with brackets represent bone measurements taken on the right ear.
A The white dotted lines with red and blue hooks represent the Weber test.

- Stimulators used for air conduction and bone conduction audiometry

[ i Click on the graph to display the legend.
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5.4 Performed onECHOSOFT

The ECHOSOFT softwareallows you to usé as a peripheral device to perform tests from your com-
puter (PC or Mac) in manual mode. This allows you to control the device and view the curves and results.

a Refer to the sectidh2to install theECHOSOFT software andhe drivers required to perform mea-
Y surements

Launch theCHOSOFT software; the window below will open. Connect the device to your computer and click on
theUSB button on the Home screen of ycir device. After connecting, buttons listing the tests available on
your device will appear above the list of subjects. If they do not appear, check that the driver has been installed correctly
If the subject already exists in the database, simply selatt ffi@ot, you can create a new one &8el). Select the
subject, then click on the button for the test you wish to perform.

( Echosoft - u] &
Fichier Langage Configurations B - B - — B e s
PN
ECHOSOFT M
[ Q patients (#) | g Liste des patients
DPMC i PEA A\ / vewp A/ ecochG wifipm assr |
Bt S [ 3 - ‘
_ Shift-OAE = Dpgramme _TEOAE ﬂ Vérification sonde OAE
Nom :. Prénom :| Observat tions :|
Nom Prénom Date de Naissance Observations
€/ Edter la fiche du patint () Vsomer es données Elmwtﬂ E Exporter
Choix du médecin -ﬁ:_ [
Select the physician or operator performing the meas- Vel c P TonesalIcdedi o o ot e el
urement. If the operator already exists in the database, | [ Eeshitedect )
simply select themOtherwise, you can create a new H8 touveau médean
one. v’ Valider ‘ ’ % Annuler ’

To optimize batterjife on yourECHOSCAN, the screen will turn off after 2 minutes when you are in
measurement mode using tBeHOSOFT software. To turn your device back on, click e/Off button.

Refer to the sectiofb.1.2" for instructions on the necessary equipment and patient preparation.

5.4.1 Tonal Audiometry

By default, audiometry starts in tonal mode. You can change modes using the tabs at the top left of the window.
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There are three different modes for adjusting the characteristics of the acoustic stimulation:
A Move the mouse cursor over the graphs and click to start the stimulatiotEfee" key is used to validate the

patient's response.

A Control the interface with the keyboard (s&ctior.4.3).
A Use the side panel described below.

. To avoid any noise that could give the patient a clue and affect the measurement results, the com
! /‘ used for testing must be equipped with a silent keyboard and mouse.

1
2
3.
4

. Choice of test frequency, Can be selected usinglefft8 and"right" arrows,
. Starts the stimulation, Can be started with"8pace bar,"
Choice of pure tone audiometry mode or Weber test in the case of bone conduction,

. Launching automatic mod&ee paragrafh4.2for configurations) ,

- When the'Autonomous patient mode" box is checked, the operator no longer has control; the response is
only validated when the patient presses the response handle. If autonomous mode is not activated, the oper-
ator must validate the patient's response.

- Automatic mode can be stopped at any time by clicking on the same button.
. Choice of patient response: THenter" key corresponds to clicking on thées" button.

. Starts playing an explanatory message in the patient's headphones. This message describes the measurement proces
and gives an example of stimulation.

A Stimulation power sel ect'Upoand'dowr" dreows. Can be sel ec
A Click on an image to select the ear being tested. Can be selected uglnithdeys.

. The entire green area is dedicated to masking noise. The upper part shows the power and frequency band of the
noise. Just below, th&ontinuous masking" box allows for permanent masking (if it is not checked, masking
starts at the same time as stimulation). The lower part consists of tabs for selecting the masking mode and the
corresponding setting:

A Differential mode: The value set corresponds to the difference between the stimulation power and the masking
power (e.g., with a differential e80dB, for stimulation at 80dB, masking at 50dB is obtained).

A Manual mode: The value set using the slider corresponds to the masking power.
A Seé.4.5.2for automatic mode.

The "Headphones" button allows you to see which stimulator is active and to switch between the two audio

















































































