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Instructions for use
&
Technical description

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

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

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

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

ECHODIA

Nano Signal Technologies

A brand 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 to grips with-your device,
from the initial acceptance phase and commissioning through to the successive stages of use and maintenance.
If you have any difficulty understanding this manual, please contact your dealer/distributor or the manufacturer,
Electronique 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 equipment and its documentation are technically up to date at the time of
marketing. However, we reserve the right to make changes to the device and its documentation without any
obligation to update these documents.

If the appliance is transferred to a third party, Electronique du Mazet must be informed of the details of the new
owner of the appliance. It is imperative to provide the new owner with all documents, accessories and packaging
relating to the appliance.

Only personnel who have been informed of the contents of this document mayeuapplianceNon
compliance with any of the instructions contained in this document releases Electronique du Mazet and its
authorised distributors from any liability for the consequences of accidents or damage to personnel or third parties
(including patients).

1.2 Presentation of the device

Based on an innovative process developed and patented by INRS, ECHODIA has develaped ibe
device.The device incorporates technology for measuring the threshold for triggering middle and
inner ear reflexes and for carrying out a uldiometriadiagnosis.

Audiometry is a behavioural test used to quickly assess hearing acuity. Using an acoustic stimulator, the subject
is presented with sounds, words or phrases of varying intensity. Depending on the test used, the operator can
determine an absolute threshofdperception or an intelligibility threshold .

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

INNOVATION

ET TECHNOLOGIE




Chapter 1information and safety 1.2 Presentation of the device

1.2.1 Indications

ECHODIA devices enable noninvasive functional assessment of hearing through objective measurements
(evoked potentials and otoacoustic emissions) and subjective measurements (audiometry). They are indicated for
the screening and diagnostic evaluation ofdi@dind inner ear disorders in children and adults.

1.2.2 Intended use
is intended for occupational physicians, and also for any healthcare facilities specially those interested
in diagnosing fatigue and hearing loss

ECHOSCAN is designed for the diagnosis, documentation and monitoring of hearing functions and acoustic
reflex

Otoemission : Audiometry :

- Acoustic reflex(AR) -Tonal(CA)
-Bone(CO)
-Voice (CV)

1.2.3 Target population
Ages no age restriction (from infants to the eldedgpendingn the diagnosis)
Patient type : men, women, children and newborns
Consultation framework: occupational medicin& ENT diagnosis

1.2.4 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 : - Tonal Bone ConductiofCO) EHF compatible

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

1.2.5 Contraindications
We recommend not performing the test (or taking precautions) when testing patients with damaged skin, open

wounds, or acoustic hypersensitivity.
This list of contraindications is not exhaustive, and we advise users to seek further information if in doubt.

1.2.6 Side effects
No side effects identified to date

1.2.7 Units of measurement:

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

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




Chapter 1Information and safety

1.2 Presentation of the device

1.2.8 Accessories

This appliance is supplied with the following accessories as standard:

2m Mini-USB cable

The device is in contact with the patient via applied padse of which may bsupplied by Electronique du

Mazet. These accessories can be singkeor reusable.

The use of accessories not recommended by the manufacturer shall not incur the manufabiliner's

List of compatible accessories :

Name ref Manufacturer
DD45 headset 301765 | Radioear
DD65 headset 301475 | Radioear
DD450headset 302427 | Radioear
In-earheadphones (inserts) 040070 | Electronique du Mazet
Bone vibrator B71 040060 | Electronique du Mazet|
Bone vibrator B1 040137 Electronique du Mazet|
Otoemission probe 040068 | Electronique du Mazet|
Masking stimulator 040073 | Electronique du Mazet
Audiometric response handle 040084 | Electronique du Mazet
Mini-USB cable, 2 m 300618 | Lindy
Acoustic tubes 040054 | Electronique du Mazet|
USB power adapter (EU) 301526 | CUI
USB power adapter (USA) 040048 | CUI
USB power adapter (UK) 040047 | CUI
OAE eartips T04 tree (100 pcs) 301392 | Sanibel
OAE eartips 35mm (100 pcs) 304265 | Sanibel
OAE eartips 4/mm (100 pcs) 304266 | Sanibel
OAE eartips 88mm (100 pcs) 304267 | Sanibel
OAE eartips 07mm (100 pcs) 304268 | Sanibel
OAE eartips 08mm (100 pcs) 304269 | Sanibel
OAE eartips 09mm (100 pcs) 304270 | Sanibel
OAE eartips 10mm (100 pcs) 304271 | Sanibel
OAE eartips 11mm (100 pcs) 304272 | Sanibel
OAE eartips 12mm (100 pcs) 304273 | Sanibel
OAE eartips 13mm (100 pcs) 304274 | Sanibel
OAE eartips 14mm (100 pcs) 304275 | Sanibel
OAE eartips 15mm (100 pcs) 304276 | Sanibel
Adapter for Sanibel OAE eartips 304450 | Electronique du Mazet|
OAE replacement tips (2 pcs) + 040122 + | Etymotic
OAE cleaning wire (2 pcs) 040043 | Electronique du Mazet|
Foam eartips ER34A 13mm (50 pcs) 040116 | 3M
Foam eartips ER34B 10mm (50 pcs) 040117 |3M
Eartips for insert earphones ER3E 4mm (20 pcs) 040119 | Etymotic
Eartips for insert earphones ER3D 3.5mm (20pcs) 040118 | Etymotic




Chapter 1Information and safety 1.3Warnings

1.3 Warnings

The warnings and information given in this manual have the following meanings:

The warning label indicates the conditions or procedures that may expose the f
and/or user to a hazard.

Thecaution label indicates the conditions or procedures that could cause a malfunc
the equipment.

~
\ (| o ——
r"‘

,’l

—
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The information label refers to notices or information that are not related to the ri
accidents or malfunction of the device.

CAUTION : The device must be handled by a qualified operator (hospital pers:
doctor, etc.). The patient should not be in contact with the device other than throt
accessories.

CAUTION : The device must be connected to a computer with a megliadé power
supply (double insulation according to 1ISO 60601

CAUTION : No modification of the device is allowed. Opening the housing is str
forbidden.

CAUTION : The device complies with applicable electromagnetic compatik
standards. If you notice a malfunction due to interference or other causes in the p
of another device, contact Electronique du Mazet or the distributor who will give
advice in oder to prevent or minimize possible problems.

CAUTION : Operation in close proximity (e.g. 1 m) to a shortwave or microwave the
EM DEVICE may cause instabilities in the output power of the ELECTRIC
STIMULATION DEVICE

CAUTION : Operation of the device in the vicinity of high frequency devices may c
errors in the measurement records. It is recommended that measurements be me
than one meter away from any high frequency source.

CAUTION : The device shall be used with accessories determined by the manufac
be compatible with the device é&&.2.7).

CAUTION : The device must not be accessible to the patient. It should not be pla
contact with the patient.

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

CAUTION : Be sure to follow the maintens
Servicebo

CAUTION : The battery can only be replaced by Electronique du Mazet technicié
their distributors.

>EEEEEEEEEPD



Chapter 1information and safety 1.4 Residual risks

compliance with the General Data Protection Regulation (2016/679) of the Eur
Parliament. When providing feedback to the Afiales Service, the practitioner rat

f The device collects data. It is the responsibility of the practitioner to apply and
erase the data so that it is not disclosed.

1.4 Residual risks

The residual risks associated with the use of the device primarily involve minor injury to the patient, the risk of
electric shock, device malfunctions, and unreliable measurements. Use by an inexperienced person and/or under
conditions that do not complyith the specified requirements may result in minor skin injuries, inaccurate meas-
urements, and inappropriate noise exposure. Allergies to the materials in the accessories may also cause a minor
local skin reaction. A lack of training may pose a risk et&lc shock. The use of an accessory not approved by
Electronique du Mazet may lead to incompatibilities and unreliable measurements, while an inappropriate operating
environment may interfere with measurements and produce unreliable results. Unautipaized of the device
may cause it to fall or become damaged. An incorrect voltage may cause the battery or the device to overheat. A
component failure, such as a short circuit or an open circuit, may cause the device to stop functioning or produce
erroneous measurement results. An inappropriate power cord may interfere with battery charging and cause a power
supply failure, while a defective battery may result in overheating, device failure, or sudden shutdown. Selecting a
component that does not guatee the intended function may cause the device to malfunction or produce incorrect
measurement results. Excessive sound output can cause discomfort and affect measurement accuracy. Furthermore
accessories and devices that are poorly calibrated or mobcalat ed i n accordance with
mendations can affect measurement quality and lead to unreliable results. In such cases, this may result in a diag-
nostic error or an inappropriate clinical interpretation of the results.

Furthermore, patiertontact parts that are too old or of poor quality can impair the quality of contact with the
patient and cause discomfort. Be sure to replace them regularly.

Germs or viruses can be transmitted from one patient to another via-patiéstt parts. Be sure to follow the
hygiene guidelines recommended by the manufacturer of the peatietaict part.

If water enters the device, it may malfunction. In this case, unplug the device and disconnect the cables. In all
cases, avoid exposing the device to water in its immediate surroundings.

1.4.1 Switching off the appliance during operation

If the appliance is switched off during treatment,

In standalone mode: the measurement being acquired will stop; continuous storage of measured data means
that measurements taken up to that point are not lost.

In computerconnected mode: the computer continuously saves the data, so the measurement can be saved before
the software is closed.

1.4.2 Special case of use

No specific cases recorded. See sedtdmfor contraindications

1.5 Installing the appliance

If you have any doubts about the integrity of the device and its correct operation, contact Electronique du Mazet
or your distributor.

If the appliance was stored in a cold place and there is a risk of condensation, leave it to stand for at least 2 hours
at room temperature before switching it on.

We recommend that you clean the appliance and its accessories before using it for the first time (see "Cleaning
the appliance and its accessorie6:)Maintenance and servicing

10



Chapter 1information and safety 1.6 Symbols used

1.5.1 Charging the device

The device is supplied with a USB cable. You can choose between two ways of recharging your device, via a
PC or via the mains (s€®. Once plugged in, charging starts automatically and a logo representing an electrical
socket is displayed in the title bar. This logo appears in grey whérn the 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 using it for the first time
(we recommend that you charge it for 12 hours before using it for the first time).

If you connect the device to a computer using the USB cable, charging will be slower than if you use a mains
adapter (se@).

(/ M \\‘ It is preferable to charge/discharge the battery as fully as possible to ensure a long service life. Ct
\_=_/ device to its maximum capacity and only charge it when it has reached a critical battery level.

v//i.\\
\\!/" To disconnect the device from the power supply, the USB power adapter must be disconnected.

1.6 Symbols used

Front side

EC| “@'E CAN Device name

Upper side
‘ | ’ Caution: Switching the device on/off
USB Mini-USB port for recharging the device, or connection to a PC (data exchange)
Lower side
-Connecting the audiometric response bulb
AUX . . X
-Connecting the masking stimulator
Audio -Connecting the acoustic stimulator for audiometry

-Connection of the OAE probe in otoemission

n Headphone connection

11



Chapter 1Information and safety

1.6 Symbols used

Rear panel

Warning: this logo draws your attention to a specific point

Operating instructions: this logo informs you that the operating instructions mu
be read for safe use of the device

Recycling This device must be disposed of in an appropriate materials recovel
recycling facility. Consult the manufacturer.

Direct current

Serial No.

Manufacturer

Date of manufacture

Country of production

Product reference

CE marking

UDI

Unique ID

MD

Medical device

Operating instructions

12
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1.7 Identification label

1.7 Identification label

The information and specifications are shown on a label on the back of each appliance:

Electroniq

Mazet
3 Allée des Morilles
43520 LE MAZET ST VOY

FRANCE

ANOE =

ue

MD

Device: Equipment identification label
WA REF| ECH001KP130-A0
2021 SN | 21351-001
ECHO01KP130A0
po — (01)03701330200368 -t
8 (21)21351-001 =
(11)211221 e

1.8 Confidentiality of patient data

The device collects data. It is the responsibility of the practitioner to apply and comply with the European Par-
liament's General Data Protection Regulation 2016/679. When returning the device to the After Sales Service, the
practitioner must delete thetpmnt data from the device so that it is not disclosed. The practitioner may make a

backup copy of the data by saving it in theHOSOFT software (seasection 3 before deleting patients from the

device.

The is intended for use by authorised healthcare professionals only. To ensure the confidentiality
of patient data and prevent it being disclosed to unauthorised third parties, a password can be set when the device

is first started up. See sectigrl.¥or more information.

_ EcHobpiA recommends that you regularly renew your device password. It is also advisable to &
| l ,  the lock mechanism on computers on which you have installeeCth@sOFT software after a shoi

periodof inactivity.
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Chapter 1Information and safety 1.9 Cybersecurity

1.9 Cybersecurity

As the device and itSCHOSOFT software are computerised systems that form part of wider information systems,
certain rules and good practices must be put in place to ensure the safety of patients and users.

Electronique du Mazet does not supply or control the operating environment of its products. It is therefore the
responsibility of the practitioner 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 prioritise access.

-Use strong passwords to access accounts

-Lock your computer when not in use

-Back up theeCHOSOFT database regularly (see 3.4.1).

Check the authenticity of the thigghrty software you install

-Use antivirus software and a firewall

-As the device andCHOSOFT do not need access to the Internet, isolate the workstation from the network as far
as possible.

-Check echodia.fr regularly for updates

1.9.2 Technical information

- ECHOSOFT software is a Java program.

- It embeds its own java execution environment (JRE+JVM) so as not to interfere with other software. (installed in
the same folder, by defaul@:\Program FileSEchodiaEchosofijre)

- The software configurations and the database are saved iredhesoftfolder in the user folder (e.qg.
C:\Userdromain.echosoft).

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

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

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

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

f ! | ment, interfere with system components, reductop®@ance, compromise security, or affect the prope

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

14



Chapter 2

General information on using

2.1 Getting to grips with the device

2.1.1 Switching on / starting up

The device can be switched on without any other peripheral being conredeabe EcCHO-DIF).

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

2.1.2 Touch screen calibration

The first time it is used, the touch screen needs to be Press the cross
calibrated. The following window appears: fAppuyez cur la croix

This is a fivepoint calibration of the screen. Simply
hold the stylus down on the crosses at the centre of
each of the circles that appear in succession.

\\ Calibration is important for ease of use. We strongly recommend that you do this by placing the de-
= / vice on atable and using the stylus.

2.1.3 Password

Once the screen has been calibrated, the password definition windows will appear. If you choose to set a pass-
word, you will be asked for it every time you start the device. To do this, click on "Lock the device with a password"
and then set your passworg dicking on "Change password”. The password must be between 1 and 15 characters
long, and you will be asked to enter it twice to make sure it is correct.

Mot de passe 5 THOES

Yerrouiller I'appareil avec un mot de passe

Modifier mot de passe

You can access the password configuration window later fronCibwefity' menu, then "System". This window
allows you to change the password, as well as activate or deactivate the lock. If you forget your password, please
contacteCHODIA to receive an unlock code.

15



Chapter 2General information on using ECHOSCAN 2.1 Getting to grips with the device

2.1.4 Home screen

Once this step has been completed, the home page appears:

A number of items of information appear on this page. It contains the three main choices available when the
appliance is started up:

AUSB: enables you to activate the device's USB port in order to retrieve, store and analyse measurements taken
with the device on a computer. Activation of the device's USB port is also necessary for taking measurements
from a computer using thecHOSOFT software.

AMeasure this is the main mode for taking and viewing measurements.

A Config: general configuration of the various device options.

The home page allows you to choose the system language. This is done by clitkiftagrat the bottom left
of the screen.

The bottom righthand corner shows the serial number of your device.

A title bar is present on all the device's windows. From left to right are :
A The title of the current window.

A Charging indicator (Grey: device charging. Green: device charged).
A The date and time.

A Battery level.

A A button for returning to the previous window (in the case of the Home screen, this turns the device off).
2.1.5 Switching off the appliance

To switch off the device, click on the back button at
the top right of the home screen. A confirmation mes-
sage will then appear:

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

Power save mode: when you are not measuring, the
device switches off automatically after 5 minutes of
inactivity.

P

_J)) You can forcehe device to switch off by holding down the power button at the tdapeafevice for
. 4 seconds.

16
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2.2 General configurations

Configuration g s
Some of the device's general operating parameters Date Systeme
can be configured. For example, you can set the time,
date, brightness and screen orientation. To do this, LCD A Propos
simply enter the configuration menu from the home
screen. Config OAE Config Clic
Etalonnage Casque

Date et Heure | I-%-
Heure  Minute
The date and time can be configured from"bate Jour Mois

and Time" window.

Annee

i j ' Thesummer/winter time change is not automatic.

The"LCD" menu lets you adjust the brightness of
the screen using an adjustable gauge. TRiotate’
button rotates the display by 180°. This can be useful
depending on the location and position in which the
device is being used. The touchscreen can also be re-
calibrated.

\ After a certain periodf use (several months), the touch scremlyshow some drift (e.g. the click
B on the buttons becomes less precigd.advisable to recalibrate the screen.

Systéme
The"System" menu provides information about the S b
hardware and software versions of the device, as well SIN - 19137 - 038 EchoDif : N/C
he Batterie : .17 ¥V Batterie : 100 %
22\}2;?3 amount of free memory on the Mémoire Libre : 687283 Mo
The" Restore factory setting$ button is used to re- Réglages
set the measurement parameters to the default values Restaurer parametres

d'usine

If you choose to set up a password lock, you will be
asked for it every time you start the devisee@.1.3.

The" Settings' button is used to access the menu for
activating the startip modes optimised for operators

who use (mainly) the device connected to the com- Démarrer automatiquement I'appareil
K . quand I'USE est branché

puter ECHOSOFT). The settings enable the device to

be started directly in "USB mode", as well as the pos- Démarrer I'appareil en mode USB

sibility of an automatic statip as soon as the con-
nection with the computer has been recognised.

i !




Chapter 2General information on using ECHOSCAN 2.3 Advanced configurations

The "About us" menu contains contact details for
Electronique du Mazet

Etalonnage E

=00
 Emetew | Dato détalonnage |
. Inset | 2021711726
2021411726

 Echo-DAE |
DD 450 ]
HDA280

The "Calibration” menu allows you to consult the 2021711726
acoustic calibration values set on your device.

Stimulateur connecté :
Non connecté

Charger

~
Q | Do not modify these values, ortgHODIA or your dealer are authorised to carry out this calibrati

' " TheECHOSCAN must be calibrated once a year to guarantee the quality of the measurements.
- Please contact your distributor to schedule this calibration.

. Some of these options require a password to be changed. This is the serial number of your a
J ) shown on the back of the appliance on the S/N line. This number is also displayed in the bott
&  hand corner of the stamp page.

2.3 Advanced configurations

2.3.1 Acoustic Omission Configurations (AOC)

There are various protocols for collecting and studpiogustic Ooemissiondf you are used to using a specific
protocol, the allows you to define your own configurations.

~
Cl | Incorrect settings can make future measurements unusalifestewdnt

= 4

In the device's main menu, click 86onfig" . The
parameter settings window opens. Click"@onfig
OEA" to access the advancédoustic Omission
settings.

A password will be required to change the default set-
tings. The password consists of thaligit serial

number of the device. The serial number can be found Config OAE
on the label at the back of the device or at the bottom
right of the home page. Calibration Headphone

'\ If you are in any doubt about the configuration set, clickReset data” to return the parameters
= / displayed to the factory configuration.
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Chapter 2General information on using ECHOSCAN 2.3 Advanced configurations

Config OAE

DP Frequency Config
FiFof

2*F1-F2 ZF2-Fi

Reset data Return

DP Freq Config: Used to set the frequency difference between the 2 stimulation signals Flfand F2
DPgrammeasurementd he value set is the ratio between F1 and F2 (1.2 by default):

e & OQ
@ Oa 5

The "2z F1-F2"and "2 z F2 - F1" checkboxescan be used to select which distortion product will be
studied on th®&Pgrammecurves.

2.3.2 Selection of headphones connected to the jack

In most cases, the device is delivered with a single headset, which is correctly configured at the factory. How-
ever,you can change the type of headphones that will be recognised when connected tolfly@jakbkveseveral
headphonewith jack plugs that have been calibratéor your device you will need to go through this menu to
switch from one to the other.

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

|\ It is extremely important to choose the right model of helmet to ensure that the calibration is ¢
- taken into account at the time of use.

f:\‘fJ j Stimulators connected to th&udio” input are automatically recognised by the device.

Casque jack : BcE
Séléctionnez le casque branché a la prise
) . . ) jack de votre appareil
In the device's main menu, click 86onfig" . The e e
settings window opens. Click drHeadphone$ to
accesshe selection of headphones that will be recog- TDH33 DD45
nised when connected to the jaSlelect the headset oo T

model you are going to use and cliSave".

Insert

Sauver
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Chapter 3

General information about ECHOSOFT
software

3.1 Minimum system requirements

Processor Intel or AMD - Dual Core 2 Ghz

RAM memory 4GB

Hard disk space 1GB

Display 1280*720

UsB 1 USB 2.0 port

Operating system Windows 7/8/10/11, Mac OSX

Power supply Class Il type in accordance with EN 606D1

3.2 Installation

3.2.1 Installing the application

The ECHOSOFT softwareis supplied in the form of an executable file which enables the application to be in-
stalled automatically 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 licence agreement.

G Installation de Echosoft =] = -S|

X Licence utilisateur
[ IECHODIA  veuiler examiner les termes de Is icence avant dinstaller

\ e sga Teevskniss Echosoft,

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

ICOPYRIGHT - Echodia - 2011
INTERNATIONAL 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 Jaccepte pour continuer.
Wous devez accepter la licence utilisateur afin dinstaller Echosoft.

g

You can then choose to place an icon in the Start menu and on the desktop.
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Chapter 3General information about ECHOSOFT software 3.2 Installation

& Installation de Echosoft ol ]
7
) Choisissez les composants
[{ECHODIA'  choisisser les composants de Echosoft que vous souhaitez
K\ s ngtaler,

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

osants Description
Raccourdis menu dématre
Raccourd bureau

Espace requis : 43.6M0

Finally, you can choose the location where the application files will be installed (the defaulPi®gram
Files/Echodia/EchoSof}’

(5 Installation de Echosoft (SRR < ]

7

) Choisissez e dossier dinstallation
[{ECHODIA  Chosisser e dossier dans lequel installer Echosoft
A, s Sy Tecnaniepisz

N
Ced installera Echosoft dans le dossier suivant. Pour installer dans un autre dossier, ciquez
sur Parcourir et choisissez un autre dossier. Cliquez sur Installe démarrer linstallation.

Dossier dinstallation

Program Fies Echodia \Echosofi] Parcourr...

Espace requis : 43.6M0
Espace disponible : 8.9Go

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

Once the software has been launched, you will see the following window:

2 Patients | Médecins I Apparcls ': Langage ¥¥ Configurations @) Apropos. - o x
: Liste des patients ECHO )
Nouvesu patient o imparter a
3.2.2 Installing USB drivers
The is equipped with a generic USB mass
storage driver, which isutomaticallyrecognised and —————~———--c
installed.This driver will enable you to transfer youlm ;,,.ce. dun spparei ECHOS
data acquired in ambulatory mode to thei0SOFT -
database.
You can also use your by controlling it

directly from a computer (PC or Mac). Since versic

2.5.30f ECHOSOFT , it is no longer necessary to in
stall a driver. However, it is possible that conflicts r

main after updating the software and the device.
try to resolve them, launch the software in Admini




Chapter 3General information about ECHOSOFT software 3.3 Patient management

trator mode (rightlick on the=CHOSOFT icon, then
"run as administrator"). In the software menu bar,
click on "Devices", then on"Data" . The central
window will change. At the bottom right, click on
"Repair USB driver" .

The software uninstalls the old driver and deletes the old registry keys.
Once the process is complete, the appliance must be disconnected and reconnected to complete the repair.

~ . To optimise recharging of yo@CHOSCAN's battery, the screen goes blank after 2 minutes wh
‘ J | USB mode is activated and the device is connected to a computer. To switch your device back on,
& click on the On/Off button.

3.3 Patient management

TheECHOSOFT software is used to consult the measurements taken franu thie device, and includes
a database in which patient data from the various measurements can be stored.

3.3.1 Creating a new patient

By default, there are no patients in the database, so before a measurement can be taken, a new patient must be
created. To do this, click thiéew button in thePatient box on the left of the screen.

B (i 6 e e 0 Coniion. @ Ry 0 x T K e T ek B e e 8 ot © A

=@ @
ECHO" ) 4 hende bl din pen ECHOS ‘

[-rre— [——— Horn
e —
Date de msesance e 2

Tatiphane

))))) )
aaaaaaaaaaaa Y- 2 B e

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

All the information relating to a patient can be modified. To access the patient record screen, select the patient
and click on theéedit patient record button at the bottom of the main screen.

3.3.2 Importing a patient

Connect the device to the computer in order to import the patient data into-theOFT software.

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

The USB driver will be installed automatically the
first time the device is connected. Refer to paragraph
3.2.2
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Chapter 3General information about ECHOSOFT software 3.3 Patient management

Launch theecHOSOFT software. In thé'Device"

menu, selectData" . e e S @ ECHO: s

B ponnées d'un appareil

If the device is correctly connected, the patient list
should refresh automatically.

The following three import options are available:
-Synchronise all patients with the databa‘&yi-
chronise all patients with the database).
-Synchronise all patients with the database in fast
mode

("Synchronise everything in fast mode").
-Add a patient to the database

("Save to database).

3.3.2.1 Add a patient to the database

Select the patient(s) you wish to import from the list, then clickSave to database' The software will then
ask you for the information for the whole selectiefore importingthe data.

To register a patient in the database, it is necessary to Choix de Fopérateur x
indicate the doctor or operator who carried out the Veuillez sélectionner lopérateur qui a réalisé les mesures
measurements. If the operator already exists in the JEckioniAk e )
database, simply select it and then click/atidate. 68 Howel perateur
If not, you can create a new operator (see the para-

graph on how to create an operator). TGancel" | Vo || K ot

button imports the patient, but does not associate any
operator with the measurements.

A detailed patient information sheet is provided. You |

can add details such as address, telephone numbg ~== Fcos
etc. mewnmme  [nbus 7
Once the data has been entered and validated, tt ...
software carries out a series of processing operation
If the patient has been correctly imported, his or her
name will appear in théPatient" section of the ]::m

ECHOSOFT. | portatie

Email

Photo
‘ %Annuler H ' Envegistrer

Code postal

If the patient already exists in the database, it will be
automatically recognised and synchronised with the
patient on the device. - p— p—
If several patients in the database are likely to corre- ourone o o, 0
spond to the patient being imported;HOSOFT of-

fers the option of selecting the corresponding patient
or simply creating a new one.

DUPOND FRANCOIS i)

Plusieur patients peuvent correspondre au patient que vous voulez importer.

I;J} Nouveau Patient x Annuler
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Chapter 3General information about ECHOSOFT software 3.3 Patient management

3.3.2.2 Synchronise all patients with the database

This option adds ali patientso the ECHOSOFT database. The software will automatically scan the
list of patients present on the in order to add them to tieCHOSOFT. If the patient does not exist, a
new patient record will need to be filled in. On the other hand, if the patient is already in the database, it will be
automatically synchronised.

‘ _ Ifyou select patients from the list before startingdhtabaseecording, the software will only syn-
{ [ ) chronise the patients selected. If you have a lot of patients stored on the device, making a selection
=  allows you to synchronise your data quickly.

3.3.2.3 Synchronise all patients with the database in fast mode

This option allows all patients to be added to theHOSOFT database with a single click. The
software will automatically scan the list of patients present ondhe in order to add them to thecHO-
SOFT. If the patient does not exist, it will automatically be created using the information on the device. On the other
hand, if the patient is already in the database, it will be automatically synchronised.

This synchronisation mode has the advantage of requiring no intervention from the user.

( 'Vﬂ\' To use this mode, it is advisable to have carefully filled in the patient details when they were created

|
\_=_/ ONECHOSCAN (surname, first name, date of birth and gender).

If you select patients from the list before starting the recording idatebasgethe software will onl
{ . synchronise the patients selected. If you have a large humber of patients stored on the dt
y advisable to select only those that have not already been synchronised, to speed up the process.

3.3.3 Deleting a patient

With ECHOSOFT, it is possible to delete patients stored in the database as well as patients saved on the device.

3.3.3.1 Deleting a patient fromECHOSOFT software

Paients | Medecms B Appareas | Langage 2% Gomfgurations 6 A propes— o x

Edition de la fiche d'un patient EC H 0’ )

A patient can be deleted from taeHOSOFT data-
base via théList" window in the"Patient” menu. |-
The button at the bottom of the windoVEdit pa-
tient file" allows you to view and modify the contac -~
file for the patient selected in the list'Belete" but- =
ton is used to permanently delete the patient from 1= I
ECHOSOFT database. I

ppppp

[ \" . . . . .
( ) Deleting a patient is irreversible!
A=
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3.3.3.2 Deleting a patient from the device

L Patients Meducine 81 Appareils Lamgage  &F Configurations ) A propos... a x
i B Données d'un appareil ECHOr /)
A patient can be deleted from the s
memory via the'Data" window in the"Device" |

section. Thé'Delete from SD card" button is used
to permanently delete the patient from the device. | i
It is possible to select several patients from the | :
before deleting them.

B:;
H

T
NOWCALIBRATON

It is possible to select several patients from the |
before deleting them.

-
A
(' /‘ Deleting a patient is irreversible!

3.4 Configuration

TheECHOSOFT software offers a range of configu- ¢ & rsiens | wdecns @ spprcic . oo [EERDIEEY © 4proves

rations to enable you to adjust the way the software @ . ) % e e domncs
; ; " B Liste des patients & Logiciel médical

works to your need<Configurations" can be ac- 9 Audometie

cessed by clicking othe menuat the top of theoft- DPAIC 3 e

wares main window

The configuration window is displayed in tabbed for-  senecne:
mat, giving access to the different configuration cat- Nom rénom \
egories detailed below. patient pemo 1362 a1

v Afficherles aides | C

3.4.1 Database

The ECHOSOFT software offers options for managing the database where all the measurements are stored, as
well as patient and doctor information.

i 4 Patients Médecins B Appareils ' langage &F Configurations () A propos... = =] X l
=
'ﬁ‘ Configurations ECHO )
Base de données } Logiciel médical nAudmmétnE B AudioBlue Hlmprassmn
Base de données locale Base de données réseau
Utiliser la base de données locale Utiliser la base de données réseau ()
Répertoire de base de données Type de serveur: mySQL ~
Di\test\echosoft.db3 Serveur: 192.168.1.64
Port: 3306
',\ Sélectionner une autre base de données Utilisateur s root
Mot de passe: | sessmeen
- Relocaliser la base de données
Base: testechosoftd v
! Créer une nouvelle base de données Connexion sécurisée (S51) Tester la connexion

P, Utiicer o bese de donnes par defaut

| Faire une sauvegarde de la base de données

Export rapide Excel

Un fichier de mesure pour tous les patients

Un fichier de mesure par patient
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3.4.1.0 Local database

The local database is the default option. This 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 machine, on a USB stick 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 key or a shared network volume*.

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

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

AMake a backup of the databasemake a backup of the database in use, the backup is made in .echosoft
located in the user folder. The name of the backup file contains the time and date.

(' 1 "\ *When using a database on a network drive, it is not advisable to have write access (patient ¢
\_=_/ recording of measurements, etc.) by several users at the same time.

3.4.1.1 Network database

This option allows you to use a database server to centralise patient data. This means, for example, that the same
data can be accessed from several computers.

. The use of a network database must remain within the framework of a local infrastructure, un
( ) control of the user.
.= Asthe data is neither encrypted nor anonymised, it cannot be stored by a third party.

It is the practitioner's responsibility to apply and comply with the European Parliament's Gene
Protection Regulation 2016/679.

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

-MsSQL

-PostgresSQL

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

@ Configurations ) A propos...

Prénom Date de Naissance

ON

ECHOS(

o X

[ Vérification sonde OAE

Observations

If network problems prevemCHOSOFT from communicating with the database, it will automatically switch back
to local mode. The icon on the home page will indicate this, and you will then have to go back to the database con-

figuration window to restore the connection.

& Importer

3.4.1 Medical software

This section allows you to configure thipérty pa-
tient management software to import audiometn
curves.

The first dropdown menu is used to select the soft:
ware to be used. Next, you need to define where ti
ECHOSOFT software should retrieve the patient's in-
formation. Finally, you need to define the locatior
where thesCHOSOFT software should download the
results once the measurement is complete, so that:
third-party software can retrieve the curves.

¥ Configurations

9|

Base de données locale
Di\test\echosoftdb3

cul
H Impression

Base de données

Logiciel médical n Audiométrie

Configuration d'un logiciel de patientéle
Répertoire d'entrée:  Di\testGDT
Répertoire de sortie:  D:\testGDT

Configuration GDT
GDTId:

Type de comunication :

3 AudioBlue

Logiciel :

12345678
Client
Format du nom de fichier : <token of receiver> <token of sender>.GDT
PRAX

ECHO

Code logiciel patient :

Code logiciel mesure :

1
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3.4.2 Tone audiometry configurations

This section allows you to choose the active frequencies for tone audiometry and the settings for automatic
mode.

ﬁ Configurations EC H 0 )

|
_ Base de données ! Logiciel médical n Audiométrie g AudioBlue H Impression
- | f
o
Sélection des fréquences Mode automatique
Temps d‘attente de la réponse : 2 £ secondes
M 125Hz  [/) 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  dB
(V) 1500 Hz [V)2000Hz (V] 3000Hz (V] 4000 Hz (V] 6000 Hz ~
Puissance minimum : -10 C dB

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

3

1. Selection ofactive frequencies for tone audiometry

~ . The maximum frequency at the time of the test may be limited depending on the stimulator (head-
; J . phones) used:or stimulation above 8000Hz, you need the "HF Audiometry" module andft@gh
& quency headphones.

2. The automatic threshold measurement mode searches for a patient's hearing threshold over the range of fre-
quencies preaelected inl. The frequencies are scanned from 1000Hz to the highest frequency, then from
1000Hz to the lowest frequency. Whether the test is repeated at 1000Hz depends on whi&tbeblthe
validation at 1000H2' box is selected. For each frequency, the test starts at the séatédg power".

The automatic algorithm performs power changes using the rising threshold method, respeatiraxithe "

mum power" and"minimum power" settings. ThéResponse Waiting Time" corresponds to the time

limit after stimulus presentation during which the patient's response is considered valid. The intervals between
two stimuli are modified randomigccording to the maximum and minimum intervalsset.

3. The changes must be confirmed by pressing$lage” button.
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3.4.3 Print

ECHOSOFT offers two models of measurement printout, 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 (compachtdy. This option is available in tH@onfigurations', 'Printing’ menu.

:( '- Patients Médecins Appareils . Langage B A propos... =
B Base de données >
& Configurations k Logiciel medical E C H 0
P =
& Audiométrie

|' Base de données ! Logiciel médical n Audic ﬂ AudioBlue ue H Impression

=l Impression
Impression classique @ Impression compacte

[m] X

v Afficher les aides

i ’ Notes can be entered using the

3.4.1 Data sharing

The ECHOSOFT software offers a feature that helps to drive the continuous improvement of ECHODIA prod-
ucts through the voluntary sharing of medical examination data. This scheme is based on an ethical approach and
complies with European regulations (GDPR)tbe protection of personal data.

All data collected is anonymized: only dates of birth and clinical observations are retained, excluding any infor-
mation that could directly identify the patient. This information is used exclusively for the purposes of research,
development and the imprawent of medical devices.

Enabling or disabling data sharing
Global activation:

I'n the softwarebds Gener al Settings, the user can e
be recorded at an individual level.
Once data sharing has been enabl ed, the user mu s t

data processing.
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o x|

:( '. Patients Doctors B Devices % Language ﬁ Settings —
o /(( Echodia E C Or
Data sharing © Echosott H ),

Share your data

Help improve our products by agreeing to share your data.
By giving your consent, your test results will be transmitted to our servers. Patient information will be anonymized: only dates of birth and your observations will be retained.
l Collecting this information allows us to optimize our products and offer you ever-more powerful analysis tools.

1 agree to share my data

Your ID: 890b1620a871e7dfa5aff1379209f5d 11db6adaTdaa’d8asf0d454b363ci86c8 =

Patient consent:
When creating or editing a patient record, a tick

available.

i 4 patients Doctors [ Devices ' Language &4F Settings () About... = [u] X
m Edit patient profile )
Title Mr. v
Last name * TEST
First name * TEST
| Birthdate * Mar 17, 1989
I
| Address
i
i
Postal code
{
| city
| Country
Phone
Mobile
Email

|
|
|

Observations
|

Data sharing

The patient consents to share his data
Delete H Print
o | s

The practitioner must only tick this box after obt

Photo

Deactivation:
The sharing option can be deactivated at any time in the software settings. Consents that have already been

recorded will no longer be active whilst the option remains deactivated.
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3.5 Update

ECHODIA strives every day to meet users' expectations and to develop its products further. To thisgund, it
larly providesfree updates incorporating new functions or contributing to the improvement of your products.

To take advantage of these updates, regularly check [ S T s r e e
our websitghttp://echodia.com/telechargements/) to D A propos d'Echosoft (
see if the latest version available corresponds to your "€

current version.

To check the version of your software, laugciio-
SOFT, use théAbout" drop-down menu on the left
and then click oriEchosoft". Compare the version e
indicated with that in the 'Echosoft' tab on the web

0459

Répertoire de configuration :

page. If a new version is available, you can download
it free of charge. IECHOSOFT is running, close it
and install the new version as described in section

3.2 This will replace your old version without over-
writing patient data.

Some browsers consider theHOSOFT software as i
potentially dangerous, accept and continue. Start the S
InSta”atlon by dOUbI‘@“Cklng On the downloaded Le fichier Echosoft 2.0.2.0 (1).exe n'est pas un fichier Annuler .J

fl Ie couramment télécharge. I est peut-étre dangereux.

3.5.1 Device update

If your is connected in USB mode to Mise & jour - 27.0a X
your computer, when theCHOSOFT software starts R

up, a check is run on the firmware version of the de- Voulez-vaus la télécharger ?

vice. If a more recent version is available, the soft- i Non e
ware will automatically prompt you to update. Click

"Yes" to start downloading the new version. When Mise & jour - 2.7.0a X
the new version for your device has been down- @ 17 o e comecement e

|Oaded, a pO-[]LIp W|” te” yOU thaf‘The Update was Veuillez redémarrer votre appareil afin de finaliser la procédure.
successful' Restart your device and follow the-on
screen instructions to complete the installation.
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3.6 View measurements onECHOSOFT

(i Refertoparagraph3.2and 3.3.1to install theECHOSOFT software and import the measure-
‘ -l ' ments just taken.

(& Patients | Médecns @ Appareils . Langage &F Configurations () A propos... (=

'l Liste des patients E c H 0" )

Recherche

Nom Prénom Date de Naissance Observations.

Doubleclick on the patient you want in tHBatient
list" window.

EarSide

Stimulation TEOAE

Uisto des mesures ) -

A new test consultation window opens. Sethettest

from the dropdown list at the top left of the window.
The measurements are displayed chronologically o °|
the "Left/Right" columns according to the ear se- . :?“
lected when the diagnosis was made. = = ‘ o

Millivolts
SR
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Chapter 4

Hearing fatigue

4.1 Presentation

Physiological objectification of auditory fatigue is based on measuring the threshold for triggering the auditory
reflex. This measurement is used to test the functioning of the inner and middle ears, as well as that of the auditory
reflex nerve centre?erformeddirectly on site by occupationalealthservices, this measurement is fast,-non
invasive and does not require the active participation oéthgloyee This innovative measurememtocesshas
been developedndpatentedy the French National Institute for Research andSafety (INRS), which has been
working onimproving and standardising the technique since 2010. In practice, the device records ancageustic
missiondistortion product (PDA) in one ear, while triggering the auditory reflexnposed ofhe stapediareflex
and theolivocochlearreflex) in the other ear by sound stimulation. Variations in PDA amplitude can be used to
determine the threshold at which the auditory reflérggered Variations in threshold over the course of the day
can be used to identify signs of peripheral hearing fatigue.

Distortion products of acousticotoemissions

The cochlea the neurosensory organ of hearing, contains the batecells (OHCs) which amplify acoustic
signals thank#o their contractilgproperty(OHC motility) (Von Békésy 1960). Thesensitivity ofthe OHCs varies
according to their location along tkhechlea from the highest frequencias thebase of theochleato the lowest
frequencies at the apex of thechlea By applying a singkdrequency tonal acoustic stimulation, an area of the
cochleais stimulated (passive phenomenon). In this zone, the few CCEs spedific frequency will resonate
(active contraction phenomenon) at the same frequency. In the case of bitonal stimulation, consisting of two primary
frequencies F1 and F2, the active functioning site of the higher frequendgterégrewith the passive functioning
zone of the lower frequency, thus creating a natural distostioch is at theorigin of PDA. This distortion results
in CCEs vibratingatfrequencies correspondingcombinations of the two primary frequencies (F1 and F2) (Avan
et al., 2013) relies on the measurement of the PDA corresponitiye frequency 2*F1 F2. For
example, for primaries with a frequency of F1 = 4000Hz and F2 = 4800Hz, the PDA frequessyredvill be
3200Hz. The vibrations of the OHCs, contractaighis frequency, propagate into thechleaand then into the
tympanaeoscicular chain, finally causing the eardrum to vibrate weakly (reverse propagation of sound stimulation).
The weak sound emitted by the eardrum is theasuredby the microphone of the probe plagdheentrance to
the ear canal. The PDAs are representative of the proper functioning of the OHCsdohilea Since CECs are
particularly sensitive to traumatic noise andtéchleotoxicsubstances, particularly aromatic solvents, which are
very common in the workplace, PDAs provide an image of the state of the peripheral hearing receptiveRor a
patient, the PDA (2*FF2) measuredy is a function of the primaries emitted by the prabgegsity
and frequency). For the same parameters of primaries, the PDA respogpseaisbleand stable if the patient's
inner ear does not change.

Auditory reflex pathways

A reflex is an involuntarybilatera| stereotypednd very rapid muscular resportsggeredby a stimulus. A
reflex activity is supportedby a reflex arc, which leads an integrated response from a nerve centre that can
consciously modulate it. Reflexes are often defensive reactions, such as the withdrawal of the limb in the event of
a burn, where the reflgrecedeshe painful sensation felt in the brain. In the case of the peripheral auditory system,
the organ of Corti transcribes sound information into a nervous meggtgentneurons carry the impulses from
theperipheryto theolivocochlearand facial nuclei. The application of a loud sound triggditageralreflex whose
impulses ardgransmittedvia efferentneurons to the middle ear musclsgpediakeflex) and the outdnair cells
(olivocochlearreflex).
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Principle of auditory reflex measurement

Measuring PDA, combinedith contralateral stimulation that triggers reflexes, makes it possible to test the
functioning of the inner and middle ears, as well as the auditory nerve centres involved in reflexes (Venet et al.,
2012). It makes it possible to detect:

-A disturbance in thenotility of the outeihair cellstestedby the F1 and F2 frequency sounds,
-Reducedsensitivityof the innethair cells (organ of Cortijestedoy contralaterastimulation,
-Reducedsensitivity of the afferentfibres andthereforeof the central nuclei involved in thetapedialnd
olivocochleareflexes,
-Reducedsensitivityof efferentmotor neurons,

-Possible fatigue of the middle ear muscles.

In practice, the value useful for diagnosis is the minimum vatwehichthe auditory reflex isriggered This
value in dB HL is specifito each individual and can vary according to a multitude of physiological parameters.
Obviously, the first thing to come to mind is recent or past acoustic exposure or trauma. Other parameters, such as
the pharmaceutical or chemical substaratesorbedy the subject, play a direct role in the level of triggering of
the auditory reflex. In this way, each subjextasuredavill be his or her own witness.

In addition, the principle of measuring the auditory reflex threshalskcbn the distortion products of acoustic
otoemissionsrequires that the inner ear of ttestsubject is functioning normally in the frequency band being
tested This condition is directly dependent on the acoustic exposure passive and means that the collection parame-
ters have to be adapted as much as possible fotesshbject.

Given all these factors, measuring the auditory reflex is particularly well suited to assessing hearing fatigue,
which canbeseen as an alarm signmaflectingexposure to noise.

Hearing fatigue measuremenprocedure

Step 1: Employee identity.Connect the device to a computer (PC or Mac) via the USB cable and press Start
USB . Launch theCHOSOFT software. Create a new patient or select an existing patient. Place the subject in a
quiet room (a soundproof booth is not required). Ask the subject to be as relaxed as possible and to remain still.

Step 2: Fitting the devicePlace the OAS measurement probe in the ear to be tested (the ipsilateral ear). Then
place the sound transmitter in the opposite (contralateral) ear.

Step 3: Determining the measurement parameterdJsing theeCHOSOFT software, starthe automatic pa-
rameter measurement specific to each subject tested. This step should be carried out once for each ear tested. It
allows you to quickly measure the amplitude of the AEO responses in order to determine the stimulation frequency
and level to besed to guarantee optimal reflex threshold measurements (step 4).

Step 4: Auditory reflex measurementSelect the type of measurement:-grepostexposure. The search for
the trigger threshold takes a few minutes and is characterised by the emission of sounds of increasing intensity in
the contralateral ear. The reflex is detected by measuring the atapladations of the OAS in the ipsilateral ear.
The test can be paused or stopped at any time.

Step 5: Reading the resultsTheECHOSOFT software allows you to view the measurements corresponding to
the different intensities tested. The colour indicator shows whether the reflex has been triggered (green) or not (red).
The measurement results can also be printed out and stored on the compute

Step 6: Interpretation of results. calculates hearing fatigue at the workstation by calculating
the difference between the reflex thresholds measured before and after the employee's exposure:
Fatigue = Posexposure thresholdPreexposure threshold
This calculatedvalueis used to automatically classify hearing fatigue into three categories:
-Proven fatigue (Red) ;
-Possible hearing fatigue (Orange) ;
-No fatigue (Green).
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4.2 Preparation

{ )(ecH9scan
‘——-f

4.2.1 Hardware

To carry out ehearing fatigue measuremeniou need to use a computer WithHOSOFT software. Here is
the list of equipment you need to carry out the measurement:

1 PC or Mac compute
with ECHOSOFT soft-
ware

1 box
and 1 USB cable

MERREE e e e s

8

1 Acoustic masking
stimulator toemitthe

1 oasprobe for PDA
sounds triggering the

measurement
reflex
» Plug OAE Txx (xx size i P 1 Foam tip
mm)
A Connect the to your computer using the USB cable supplied.
A Connect the MinDIN plug of the OAS probe to the Audio connector onthe box.
A Connect the MinDIN plug of the acoustic masking stimulator to fhex connector on the

box.
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4.2.2 Checking that the appliance is working properly

Before carrying out a series of measurements, it is useful to checkihat is working properly. The
device is checked to ensure that the casing and the probe’s transmitters and microphone are working properly. There
are two levels of checks becarried out.

Visual check

It is essential to visually check the probe before each new measurement, before inserting the probe into the
patient's duct.

0 Visually check that the 3 small holeheend of
the probe are ndtlockedby earwax

0 If the holes aréblocked nylon threads arsup-
plied with the device for cleaning them. Always
dismantle theeoneand clean from the inside out
to avoid pushing debris to the bottom of the
probe. Follow the instructions given in the pack
containing the threads,

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

Automatic acoustic check

We recommend that you perform the acoustic check in the calibcatidty at least once a day before starting
a measurement session. The calibratiawity is clippeddirectly onto the probe cable. The probe nheplaced
inside using a red conical plug, gi®own inthe procedure below.

Follow the installation instructioras the in- @ il |
sert (1). Thevideo below s -
(2) shows you howvto proceed. Once the equip-
ment is in place, click oBtart verification (3) B
to launch the test. ' ’

) el <

; Démarrer la vérification 3

Samiis et 000 e e e ) 50 5|

All the frequencies to biestedare shown in -
the table 4). Waituntil all the values in the table
are 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 click orStop verification (5) to end the test -

in progress without waiting for it to finish, so
that you can clean the probe or simply put it
back in the testavity correctly.

Once all the values in tabld)(have been filled in, theu FE : wrenmivsl NOL
validated follow the instructions in the bo) before starting a new test simply by clicking$tart verification

(@)
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}nom rrer Ia vérification 7
el redrs il el el b e

ol comect 5k 0 e e () 50 ¢

4.2.3 Patient

| . Use an otoscop® check that the ear canal is not blocked by an earwax plug. This procedure must
| J be carried out by a qualified person.

If the subject has a better tomaidiometryon oneside thatsideshould be preferred for placing theemission
probe. As far as possibletoemissionshould be avoided on tis&dethat has suffered from a middle ear problem,
such asecurreniserous otitis.

A The choice of EarTip is crucial to the quality of the measurement. You can choose from 10 differ-
ent sizesln addition, be careful about the type of plug you choostheasame size will have to
be used for the postexposure testThe EarTip must provide the following functions:

1. It must ensure that the probe is held 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 acoustic leaks and insulate against noise.

APlace the plug on the probe.
Alnsert the probe into the patient's ear canal.

A Use the clip on the cable to limit the weight of the wire on the probe by attaching ietmpleyeés

calves(on a collar, for example).

- - ‘f;f;,—..

-

W

APlace an ER34A foam plug on the acoustic masking stimulator,
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\. \\'

ARoll the plug between your fingers to crush it @msekrtit fully into the patient's ear canal.

Position du bouchon dans le conduit auditif

Insertion incorrecte Insertion correcte

The measurement should ma&started immediately after inserting tharmolds We recommend that you wait
one minute before starting the test to improverdiability of measurements at the lowest levels.

As the principle of the measuremémnbasedn acoustic collection, parasitic noise could disturb the measure-
ment. To avoid this probleni, maintains a low level of background noise throughout the acquisition
process. It therefore excludes adlisy frames from the collection, a principkmown asrejection The causes of
framerejectionare always a sign that the acoustic background noise is too high, but this can have several causes:

1. The noisggeneratedby the patient himself is too great. This rejection is necessary to eliminate acquisitions
during which the patient coughs, moveswaallows When the patient is calmer, the measurement will re-
start automatically. If this phenomenon persists, the rejection threshddddrasalibratetbo low.

2. The ambient noise is too high. The average noise iletleé room where you are taking the measurement
mustbeless than 45dB(A) in order to take a reflex measurement in good conditions. A lower ambient noise
level gives better measuremepiality. In addition, it is important to avoid disturbanceitstantaneous
noises of higheintensity, such as door slamming, impact noise, workstiam etc.

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

4.3 Performing a reference measurement

The ECHOSOFT software must besedwith the as a peripheral to carry out fatigue tests from
your computer (PC or Macyhe complexityof the signal processing calculations required to carry out an auditory
fatigue measurement means that this version must be used on a computer. For the minimum system requirements,
seesection3.1

J’ Refer toparagraph3.2o install theECHOSOFT software and import the measurement just taken.

Plug in your , Switch it on and put it in USB mode. Launch thiei0SOFT software. The patient
databasenenu (1) opens by defauh each startp. If the patient does not yet exist in thetabasecreate a new
one (2). Once the patient has beezated or if it alreadyexists in thedatabaseselect the patient (3).

If the driver is correctlynstalledand your device is in USB mode, buttons listing the available tests will appear
above the list of patients. Click on Auditory Reflex to start the measurement (4).
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' Echosoft

Fichier Langage
N b oy,
O A% ‘ \
3

' g patients (7 )| g Liste des patients

| Lste 1 Q Audiométrie Réflexe auditif 4 {} Vérification sonde OAE

Nom : Prénom : Observations :

Nom Prénom Date de Naissance Observations
_ FRANCOIS 1janv. 1962

f_-—, Editer |a fiche du patient L' Visionner les do... Elrrporter E Exporter
Choix du médecin ;___ g
Selectthe doctor or operator carrying out the meas- Veullez sélectionner e médeci qui a réaisé les mesures
urement. If the operataalreadyexists in thedata- || [Test Medean =] §
base simply select it. If notyou can create a new B Nouveau médecn
operator. Confirm your choice to continue with the o (il
measurement.
“( Sélection de I'oreille a tester x
Selection of the eato betested : Sélection de l'oreille a tester
Select the ear that will be used to measure the PDA Droite Gauche
(). Confirm your choice to continue with the meas- ) A
urement ).
1
Droite
\¥ 4 Valider2

To optimise the battery life of yoEHFCHOSCAN, the screemill turn off after 2 minutes when USI
mode is activated and the device is connected to a computer. To switch your device back on,

the On/Off button.

This first measurement will be used as a reference for assessing hearing fatigue, and shouldvintiedore
before the person starts work, or at any rate before acoustic exposure. Particular attention shouphialso be
assessing the specific hearing condition oftésésubject. For example, it does not seem appropriate to carry out a
reference measuremati8am on a subject who had left a nightclub a few hours earlier.

4.3.1 Choice of frequency- The DPgramme

Before carrying out the reference measurement, the device performs tests to determine the optimum parameters
to use on the subject's ear. The first of the 2 tests determines the fretpubaoged, a DPgram.

The default acoustic stimulation characteristics give good results in most cases, although the
modified for more experienced users.
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4.3 Performing a reference measurement

1.

2.
3.

5.

6.

Stimulation level selection slider for L2. If during the first
measurement of the DPgramme theasuredDA level

is less than 6dB;CHOSOFT automatically increases the
level of the primaries (L1 and L2) by a step of 6dB, and
restarts the measurement. This sequencepsatedas
long as the PDA level remains too low (below 6dB), the
L2 levelsentis below 67dB SPL and the L2 level read by
the probeis less than or equal to 75dB SPL. As soon as
one of these two conditions is no longer met, the
DPgramme measurement continues for all other frequen-
cies with the primary levels defined by the first frequency
tested(se® page 79%or more details),

Test range staftequencyfor F2 (Fmin),
End of test rangrequencyfor F2 (Fmax),

[, ECHOSCAN -- Test de réflexe stapédien -- Test INRS
Configuration du DPgramme

Niveau de L2 (dB SPL)

Fréguence de départ F2 (Hz)

Fréquence de fin F2 (Hz)

Mombre de pas fréguentiel

Reéjection (dB SPL)

4. Defines the number of points, and therefore the measure- Start 6 B stop
ment frequency step between Fmin (inclusive) and Fmax
(inclusive),
Rejection level corresponding to the noise level in dB
SPL above which the acquisition will be rejected,
Starts or stops measurement.
The Start button is used to start the measurement.
“(, ECHOSCAN -- Test de réflexe stapédien -- Test INRS - ] X
Configuration du DPgramme N — Imovimer
iveau de L2 (dB SPL) 61 - oremme =F
Fréquence de départ F2 (Hz) 4000 + 25
Fréquence de fin F2 (Hz) 5000 + el
%
jombre de pas fréquentiel 6 + % 151
Réjection (dB SPL) - -8 4 1 El 5 B8
Start 1 .Stop % °
“ 5
-10 s =
4000 4100 4200 4300 4400 4500 4600 4700 4800 4900 5000
Fréquence (Hz)
2 [ ]

Nivea... Nivea... F1 F1
B328Hz 4000 Hz

B 500Hz 4203 Hz

73d8
73d8

67 dB
67 dB

Stimulateur :

Echo-OAE
Stin/s : :

14 16

3

10
6/16
37%

Wcquisitions :
Réjection /Total ;
Pct réjection :

L1 L2 DP Rappo...
73,4dB K9,8dB [2656Hz §,9dB -16,4d8 [23,3dB
72,4dB [72,8dB [2797Hz B,8dB -12,9d8 [21,7dB

6

DP Level Nivea...

i

= Imprimer / PDF

. Allows you to stop the measurement at any time,

2. Each new frequency requires an automatic probe calibrati

4,
5.

ing symbolappears fothe duration of the calibration,

. Counter of the number of frames acquired compared with

good conditions should have a ratiorefectedframes betwe
conditions, this ratio exceeds 20%, the rejection threshol
justed

on phase (a few seconds per frequency). This load-

the number of figemed A measurement in
en 5% and 15%. If, under good measurement
théers calibratetbo low and needs to faal-

Therejectionsetting corresponds to the noise level in dB SPL above which acquisitejadted

Reattime graph display area :
0 X-axis: the frequency of F2 in Hz,
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0 On theordinate sound pressure level in dB SPL,

0 The green area: graphical representation of the useful signal level (PDA),
0 The figure in black: value of the useful signal level in dB SPL,

0 The area in red: background noise level.

6. Summary table of all measurement points:

L1 level (in dB SPL) emitted by the probe at frequency F1,

Level L2 (in dB SPL) emitted by the probe at frequency F2,
F1frequencyin Hz,

Frequency of F2 in Hz,

L1 levelmeasuredin dB SPL) by the probe at frequency F1,

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

Level of distortion product (PDAneasuredin dB SPL) by the probe,
Background noise level,

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

Qx Ox Ox Ox Ox Ox Ox Ox Ox Ox

= The levelsmeasuredL1 and L2) by the probe &equencied=1 and F2 do natecessarily coincide
1 Jj with the settings (level L2 of thgarametefsbecause¢heacoustic pressuregeal the probe micro-
- phone and at the bottom of the ear camedrthe eardrum, are not identicMoreover, thidiffe-

rencevaries according trequency

1. Once the measurement is complete, the software
automatically selects the best frequency for Carry- s —
ing out the testded page 79%or more details Ex- =y E
perienced usersanchange this frequency simply
by clicking on another point on the graph,

2. Entry zone for notes associateih the bar,

3. If you are not satisfied with the measurement, you _ g 4
can modify the recording parameters and/or re- :
place theotoemissiorprobe before clicking oRe-
start to restart a measurement. Frequencies identi-
calto those previously measured will beplaced
if the measurement range is different, the graph
will be completed

4. Click onValidate to select this frequency and con-
tinue the measurement.

dquencededépartF2 (i) | = 4000

au de DPOAE (dB SPL)

Ni

4.3.2 Choice of level IODP

Once the frequency for measuring the middle ear reflex has been chosen, it is necessary to define a collection
level. This step is essential, because the level of the distortion produdienhiggh enough to guarantee a certain
stability, but without reaching levels that would lead to saturation. As with the DPgramme, these values are only
valid for this subject in this ear.

{ | \“‘, The default acoustic stimulation characteristics give gesdltsin most cases, although they can

modified for moreexperiencedisers.
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. Test range start level for L2 (Lmin),

2. End of test range level for L2 (Lmax). If the L1
level read by the probe is greatean75dB SPL,
the test ends automatically before the Lmax level
(an information window will then appean the
screen),

. Value of the measurement step between the mini-
mum level Lmin (included) and the maximum level
Lmax (included),

. Rejection level corresponding to the noise level in
dB SPL above which the acquisition will be re-
jected,

5. Starts or stops measurement.
The Start button is used to start the measurement.

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

Configuration du 10 Dp

Niveau de fin L2 (dB SPL) -

Miveau de départ L2 (dB SPL)

Pas entre 2 niveaux (dB) -

Réjection (dB SPL) -

Fl: 2
3672Hz 4406 Hz
start B stop

(. ECHOSCAN -- Test de réflexe stapédien -- Test INRS
Configuration du 10 Dp

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

F1:
3672Hz

40
64

3

o4

F2:
4406 Hz

Start

1 . Stop

Pct réjection :

7%

Dpgramme

jlon

] X

= e | [ e

Niveau de DPOAE (dB SPL)

151

101

5

40 4
Niveau L2 (dB SPL)
2 e=
Nivea... Nivea.. F1 F2 L1 L2 DP DPLevel Nivea.. Rapp...
16 dB dB 3672Hz [4406Hz {45,9dB ,1dB  [2938Hz 8,9d8 |-17,9d8 B8,9dB ~
4s da 3d8  [3672Hz [4406Hz ¢48,9d8 [51,1dB [2938Hz [58d8 [18,4d8 1268 |
v
Stimulateur : Echo-OAE ﬂ
Stim/s : 4 1 16 LY
Wcquisitions : 10 — 1 cimer | PDF
Réjection /Total : 6/16 3 ey mprimer /

1. Allows you to stop the measurement at any time,

2. Each newintensity testedequires a probe calibration phase. This loading syrappkardor the
duration of the calibration,

3. Counter of the number of frames acquired compared with the number of igjered A measure-
ment in good conditions should have a ratioepéctedframes between 5% and 15%. If, under good
measurement conditions, this ratio exceeds 20%, the rejection threshblkeehasalibratetbo low
and needs to badjusted

4. Therejectionsetting corresponds to the noise level in dB SPL above which acquisit&edted

5. Reattime graph display area :
0 X-axis: the level of stimulation (L2),
0 On theordinate sound pressure level in dB SPL,
0 The green area: graphical representation of the useful signal level (PDA),
0 The figure in black: value of the useful signal level in dB SPL,
0 The area in red: background noise level.

6. Summary table of all measurement points:
0 L1 level (in dB SPL) emitted by the probe at frequency F1,
0 Level L2 (in dB SPL) emitted by the probe at frequency F2,
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Chapter 4Hearing fatigue 4.3 Performing a reference measurement

F1frequencyin Hz,

Frequency of F2 in Hz,

L1 levelmeasuredin dB SPL) by the probe at frequency F1,

L2 levelmeasuredin dB SPL) by the probe at frequency F2,

Frequency of the distortion product (PDA) in Hz,

Level of distortion product (PDAneasuredin dB SPL) by the probe,
Background noise level,

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

Qx Ox Ox Ox Ox Ox Ox Ox

. The levelsmeasuredqL1 and L2) by the probe at frequencies F1 and F2 doew#ssarilycoincide

./ ‘u with the settings (level L2 of the parameters) bec#lusacoustic pressuresarthe microphone o

N the probe and at the bottom of the ear caredrthe eardrum, are not identical. Moreover, this di
ence varies according to frequency.

1. Once the measurement is complete, the soft-

ware automatically selects the best level for the e e s S oo
test 6e® page 7%or more details Experi-  [IIITIET L L e e o | e
enced users can change this frequency simplywessees “ o+
by clicking on another point on the graph, e 1
2. Entry zone for notes associateih the bar, ' : P
7 valider . Redémai E: s 2 vF&
3. If you are not satisfied with the measurement, 4 3% o P
you can changethe recording parameters 2 Y
and/or replace thetoemissionprobe before -

clicking onRestart to restart a measurement.
If the measurementange is different, the
graph will becompleted

4, Click onValidate to select this collection e
level and continue the measurement.

If the L1 level read by the probe is gredtwn
75dB SPL, the test ends automatically before
thesetLmax level. The popup shown opposite
will then appear. Click OK to continue the
measurement.

Sontrop fort - L2 » 64dB X

) Leproduit e distorsion acoustique ne peut étre mesuré 3 une ntensité L2 supéreure 4 6448 SPL
Veuillez valider le choix automatique pour mesurer le réflexe.

4.3.3 Measurement of reflex trigger threshold

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

,/ 7 The default acoustic stimulation characteristics give good results in most cases, but can be
,‘/ for more experienced users.

The device measures the product of acoustic distortion with the parameters previously defined by the DPgram
and the IODP, and senfikered noisecentredon the masking frequency (Hz) to tbentralaterakar. The device
will then seek the threshold of the auditory reflex by increasing the masking level in steps of 2 levels (dB) from the
starting level (dB HL) tahe ending level (dB HL)L'O page 79presents a flow chart of the reflex measurement
process.
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Chapter 4Hearing fatigue 4.3 Performing a reference measurement

1. Number of times the reflex is triggered
to stop the measurement automatically,

“ ECHOSCAN -- Test de réflexe stapédien -- Test INRS

Configuration du test de réflexe A
2. Therejectionsetting corresponds to the Fréquence masquage (Hz) - 1000 +
noise level in dB SPL above which the
acquisition will berejected iveau de départ (d5 HL) - 62 |+
3. Selects the current measurement type. iveau de fin (dB HL) - 05 |+
The type of measurement must be se-
Pas entre 2 niveaux (dB) - 3 +

lected to define whether the measure-
ment is to be used as a reference at rest,
or whether itis a comparative measure-
ment taken after exposure.

4. Starts or stops measurement.

MNombre de déclenchements -

Réjection (dB SPL) -

7l
Type de test
2 e -
@ Pre-exposmon-y))@ Post-exposition

Start 4 B stop
The Start button is used to start the measurement.
( ECHOSCAN -- Test de réflexe stapédien -- Test INRS - ] X
i & Lad —
Configuration du test de réflexe — . )))@ Réflexe . q PR
Fréquence masquage (Hz) 1000 +
A~
iiveau de départ (dB HL) 62 + PDA avec bruit de masquage - Noise - 0,59 dB - 90,0 %
20d8 4
jiveau de fin (dB HL) 95 +
Pas entre 2 nivesux (dB) 3 +
10dB {B.5 85 86 84 =4
5 7oy — =78
lombre de déclenchements - 2 +
Réjection (dB SPL) = -6 3 + od8
Type de test
/)i - 1008 PDA sans bruit de masquage
-10aB -
Masquage : 65 dB HL
Différence : 0,59 dB 5
Start 1 . Stop Probabilité : 90.0 %
kquage - Noise --0.01 dB-750%  PDA avec brut de masquage - Noise - 0,04 B - 75.0 %
Puissance Variance 20dB
52dBHL 0,018 6
10dB{B5 70 81| 7g 82 B85 868 B7 go 87 B4 84 83 B4
L & &, = = 5
v
0B
Stimulateur : Echo-OAE ‘
Stimfs : 16 : 16
PDA sans bruit de masquage PDA sans bruit de masquage - -0,22 dB - 75.0 %
-10dB - - -
Acquisitions : 44
Réjection / Total : 17/61 2 Masquage : 62 dB HL
Pct réjection : 27 % Différence : 0,01 dB
Probabilité : 75.0 % v

1. Allows you to stop the measurement at any time if the automatic protocol seems to be encountering a
problem. Otherwise, the software automatically stops the measurement as soon as it reaches the num-
ber of consecutive triggers or the maximum level seleéntdte previous step,

2. Counter of the number of frames acquired compared with the number of figjered A measure-
ment in good conditions should have a ratioepéctedframes between 5% and 15%. If, under good
measurement conditions, this ratio exceeds 20%, the rejection threshblkekehasalibratetbo low
and needs to bedjusted

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

4. Current acquisition display area :
0 X-axis: the number of measurement pomeasured
0 On theordinate sound pressure level in dB SPL,
0 The green area: graphical representation of the useful signal level (PDA),
0 Thered dots are the areas without contralateral masking used as a referehedefee! of
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Chapter 4Hearing fatigue 4.3 Performing a reference measurement

otoemission
0 Thegreendots are the areas with contralateral masking used to determine whether the reflex
is triggeredat that level of stimulation,
0 Theblue dots are the areas of reflex recovery excluded from the calculation, withdtdlateral
masking,
0 Theyellow dots are the resting areas, without contralateral masking or stimdtatiotoe-
missions
0 The figure in black: value of the useful signal level in dB SPL,
0 The area in red: background noise level.

5. Level of contralateramaskingsentduring the measurement above. Tikerence is calculatedon
the level of the distortion product between the phases without andctevithalateramasking. The
statisticalprobability of this difference being significant alculatedusing a Student's t test. A
Red/Green colour code isedto indicate that the acoustic reflex is moggered/triggeredespec-
tively,

6. Display area for the previous acquisition,

7. Summary table of all measurement points. For masking vdispiyedon a red background, the
acoustic reflexs considerediot to have beetiggered It is considered triggereftr valuesshownon
a green background.

4.3.4 Validation of the reflex trigger threshold

The hearing protection reflex is triggered at a certain level of stimulation. This triggering results in a slight
drop in the amplitude of the distortion produatasuredThe higher theontralateraktimulation is above
the reflex trigger threshold, the more the amplitude of the distortion product decreases. By default, two con-
secutive triggers are required to validate the reflex threshold. For advanced users, this value can be modified
whensettingup the measurement, see paragrafiil

Classic cases of reflex triggering

In the example below, measurements are consideredtigdperedfor two consecutive levels, 71dB HL
and 74dB HL. The threshold chosen as the fepeatabldrigger value is therefore 71dB HL. If the only
positive level is the maximum level (100dB HL), this will be taken as the threshold for triggering the reflex.

1. Summary table of all measurement points. For masking val-
ues displayed on a red background, the acoustic reflex is con-

sidered not to have been triggered. The reflex is considered
triggered for two successive "green" measurements 4 v Vvalider o REdé'“a"---3
2. After selectinga line in the summary table, it is possible to
L Puissance Variance
replay or add acquisitions. M GED :
0 ReplayReplays theselectedevel (replays 74dB HL in 718 HL 0,428 ’
the example opposite), :gjg:t gf‘;: ]. |
0 +3 dBReplays or adds the level immediately o 0,018 |
higherthanthe one selected (adds 77dB HL in
example opposite),
0 -3 dBReplays or adds the level immediately
lower thanthe one selected (replay 71dB HL in
example opposite),
0 Selected thresholDisplays the value of the first leveh-
t r © aonttee mumber of successive triggers defined whe Ajouter une puissance -
configuring the measurement parameters. In the exam Oss | @3 | RO
opposite, measurements are considered to be triggered S ‘L S S ;j‘gg“ 2 5

two consecutive levels, 71dB HL and 74dB HL. The thresl.
old selected as the firstpeatablérigger value is therefore
71dB HL.

3. If you are not satisfied with all the measurements, you can change the recording parameters and/or replace the
otoemissiomprobe before clicking oRestart to restart a measurement. Levels identioahosepreviously
taken will bereplacedn the table,
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4.4 Postexposure measurement

4. Click onValidate to save th& hreshold value as the test result.

Cases of alternating reflex triggering

In the table summarising the measurements taken, an alterna:

tion betweentriggered/not triggeredor increasing masking
levels should attract your attention. In this situation, it may be

necessary to repeat certain levels in order to eliminate false pos-

itives or false negatives.

In the second example oppositériggeredmeasurement is in-
terposecht 68dB HL. Since the reflex is neriggeredat 71dB

HL, the measuremeat68dB HL appears to be a false positive,
which the software will not use as a threshold (in this case it
will use 77dB HL). To be sure of the test result, however, it is

preferable to repeat this level. In this case, you should always

start by redoing a mkig level where the reflex is natig-
gered the lowest being ideal, before retesting a level close to
the threshold.

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

Replay . Once the measurement is complete, clicko8dB

HL then click onReplay .

4.4 Postexposure measurement

W’ valider (' Redémarr...
Puissance Variance
80 dB HL 0,80 dB
77dBHL 1,08 dB
74dBHL 0,17 dB
71dBHL 0,41d8
68 dB HL 0,58 dB
65 dB HL 0,05 dB
62dB HL 0,42 dB

):(_] OUTEr une puiIssance : [ f"\:

©s3s | ©3s G Rejouer

Seuil retenu
g { Zoom 77dB v

Measurements atoemissiongDPgramme and IODP) are not required since thegqsbsure reflex measure-
ment must be carried out with the same frequencyrdedsityparameters for the primaries (F1 and F2). The-post
exposure measurements will therefore begin directly with the reflex measurement. Eastppsste measure-
ment is associatedith a pre-exposureneasurement which must halveencarried out beforehand. The first step
is to search for this reference measurement to find the parametevgetieatsed. To do this, search and double
click on the name of the subjeotbetested, and you can now consult the measurements previously taken.

Affichage des mesures - Test INRS

Type de mesure Réflexe 1 ~ I0DP J))@ Réflexe

Dpgramme

- o X

o Imprimer Note

=r

Droite Gauche

2

Date Heure Réflexe  Type
05/09/2016 |08:37:04 |71 dBHL [Pré-exposition

3

Liste des mesures

Informations

1008 11,38.0588.38.3026.7859538.78.598.3
o S R e

. B4z #EL SR quage - Noise - 0,51 dB - 95.0 %

S A ELE

PDA sans bruit de nRB4usmrs brut de masquage - -0

Produit de Distorsion Acoustique (PDA) étudié
F1 3872 Hz
4406 Hz

Masquage : 74 dB HL
Différence : 0,46 dB
Probabilité : 99.5 %

2938 Hz
67 dB
61dB

F2

4 -
Niveau de L1 (dB SPL)
Niveau de L2 (dB SPL)

Supprimer Brutt de masquage 600 Hz - 1400 Hz

Informations

[E] Reprendre la mesure 6

‘E‘-{Zoom

10dB {1.78.58.78,5 868585858
B 856182 83788180

. By AU feOnie quage - Noise - 0,40 dB - 87.5 %

L= = 3 O TR R Becar S

PDA sans bruit de nRB4.mgres bruit de masquage - -0

Masquage : 71 dB HL
Différence : 0,42dB
Probabiiité : 93.75 %

1 Byt Ltk 0fag quage - Noise - 012dB-750% | | w
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4.4 Postexposure measurement

Select theReflexmeasurement type from the drdpwn list1 . Reflexmeasurements are displayed chronolog-
ically in theLeft/Right columns according to the eselectedor the otoemissiorprobe when the diagnosis was
made. Select the measurement session you wish to cor@pldiee level of acoustic reflex triggering from the
previous tests is displayed in tatde while the measurement parameters sirewnin table4 . Details of the

measuremergelectedn table3 can be viewed in the graph colurfbn

To perform a poséxposure measurement associagth this pre-exposuremeasurement, plug in your
device, switch it on and put it in USB modée Resume Measuremenbutton,labelled6 in the

screenshot above, will be displayed.

The patient should be installed in the same way as for the
initial measurement. It is essential to use the same cap sizes
for the otoemissiorprobe and the masking stimulator. Refer
to paragrapld.2for installation.

The measurement should e started immediately after
inserting theearmolds We recommend that you wait one mi-
nute before starting the test to improvergi@bility of meas-
urements at the lowest levels.

The measurement procedure is the same as for a reference
measurement. Just rememhbeselectPostExposure before
starting the measurement. See paragraptio follow the
measurement steps. Once the measurement has been com-
pleted andralidated a new line appears in tat8e

[ ECHOSCAN -- Test de réflexe stapédien -- Test INRS
Configuration du test de réflexe

Fréguence masquage (Hz)

MNiveau de départ (dB HL)

Niveau de fin (dB HL)

Pas entre 2 niveaux (dB)

MNombre de dédenchements

Réjection (dB SPL)

Type de test

- P
@ Pré-exposition {

Start

1000

62

95

+

~

a7



Chapter 4Hearing fatigue 4.5Using the results

4.5 Using the results

[, ECHOSCAN -- Test de réflexe stapédien -- Test INRS - O x
‘Configuration du test de réflexe ~ . —_—
= Dparamme 10DP ))) @ Réflexe Imprimer m Sauver
Fréquence masquage (Hz) - 1000 +
Date Heure Réfiexe  Type PPy v ey o=y L)
Niveau de départ (dB HL) - 62 + 05/09/2016  [08:37:04 [71dBHL |Pré-exposition [ e T
05/09/2016 [17:18:58 |71 dB HL Post-exposition 2048
Niveau de fin (dB HL) - 95 + 1
Pas entre 2 niveaux (dB) - 3 +
108 408277, 57g76727880827980, |
jombre de dédenchements - 2 +
Réjection (dB SPL) - -7 + 14D |
Type de test
@ Pré-exposition ))) @ Post-exposition e DA 3206 bt e (PBABENS bt 02 Masquage -
Informations .
Prodit de Distorsion Acoustique (PDA) étudié Masquage : 74 dB HL
Différence : 0,46 dB
= . = F1 3672 Hz Probabilité :
on F2: 4406 Hz
DAlRBRATS figsqua
Dp 2938 Hz
i 2048 1
Puissance Variance NiveaudeL1 (dB SPL): 678
Niveau de L2 (dB SPL) : 61dB
Bruit de masquage : 600 Hz - 1400 Hz
1008 1ra7880, 77, 8281778181757, ¢
v
0de
Stimulateur : Echo-OAE . ¢ Zoom
Stim/'s : 16 fps: 16 o
. PDA sans it da APBAusaes bt de masguage -
-10d
{cquisitions : Masquage : 71 dB HL
Réjection / Total : Différence : 0,66 dB
Pct réjection : Probabilité : $9.95 %
— f ©

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

The Institut National de Recherche et deSécurité (INRS) (French National Institute for Research
and Safety)offers an aid for diagnosing auditory fatigue based on the difference in the level of triggering of
the auditory reflex at the start and end of the work shift. Fatigue is classified into 3 categories according to
the extent of the variation in thresholci§ classification was established during measurements carried out
on employees exposed to noise in workshops and on building\stiest (et al.2014). This classification is
only valid for the default stimulation, i.e. 1000 Hz. It is automatically displayed via a colour code il Table
in the capture above.

This measurement differencedecibels(dB) is defined as follows:

Diagnostic assis- Possible fatigue No risk
tance
@ Rooo dB 0dB < & R< 9dB &R 00dB

&R Postexposure thresholdPreexposure
threshold

In the event oprovenfatigue, collective and individual preventive measures of a technical (noise attenu-
ation) or organisational (exposure reduction) nastweuld beconsidered. The aim te avoid the accumula-
tion of auditory fatigue.
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Chapter 4Hearing fatigue 4.5Using the results

4.5.1 Advanced analysis tools

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

| Point 2 - DDPOAE : 14/06/2010 17:00:5:

Signal temporel

s{h 1 y‘r ) 1 |
H" M ) \” | ‘ H
| N Al \H\ \ 0 ‘| H \ HII‘,‘ ‘HI

il I m Iy ‘H| w 1
|| "" ‘HI'“"mlw \‘ ""‘ I \‘| I\ M‘ '\”‘ “ “\ - u\w
5 .. 'H\' " n|_J

=]

Puissance (Volts)

o 5 10 15 20 25 30 35 40 45 50 55 60
Temp (ms)

Signal fréquentiel

sEssssnds sslemns

Puissance

100 200 300 400 S00 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
Fréquence
Options graph temDore\3 Filtrage Informations sur la capture
{l Passe-bas Passe-haut @) Passe bande Heure de début N/C
Fréquence : FC1 1000 FC2 4000 Hewredefin  N/C
| Afficher en dB —
=
U = 6
Start Stop (i
RAZ
100 1692 \ b ‘

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 signal. The useful spectral energy zone is marked in red.

3. Cursor for changing the abscissa scale of the time view.
4. Cursor for changing the abscissa scale of the frequency view.

5. Tools applying a digital filter to the signal. These modifications only apply to the graphs displayed; the orig-
inal data recorded in the patient database is never modified.

6. Time the point was made.
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Audiometry

5.1 Presentation

Audiometry is the basic hearing test. This test makes it possible to quickly check the entire sound transmission
chain to the brain in a discriminating manner. The measurement is obtained by emitting a freglieratgd
sound wave, the power of which is reducedde long as the patient can hear it. The sounds are emitted by an
acoustic stimulator in one ear and then in the other.

Airborne Tone Audiometry is used to determine the hearing thresholds for each ear over a range of frequencies
from p ¢'0aa YQ Odising standard headphones, or up t@@Od@sing special headphones for higaquency
audiometry. WhileBone Tone Audiometryassesses the performance of the inner ear and the 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 dgadrafss. Pure tone audiometry can also be used
to determine the discomfort threshold, or to identify the frequency of any tinnitus.

Vocal Audiometry is a complementary test Tne Audiometry. Its aim is not to determine a threshold of
perception, but a threshold of intelligibility of language, or phoneme discernment. The test consists of having the
patient repeat a series of words that they have heard. By varying the power with which hareapbken, we
obtain a curve showing the percentage of discrimination in relation to the powekndet to hearing aid acous-
ticians for finetuning hearing aids, it is also used to diagnose retrocochlear pathologies such as neuropathies or
acoustic ruromas.

5.1.1 Hardware

To carry out arudiometry measurement, you need the following equipment:

Elements common to the different configurations

box
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Chapter 5Audiometry 5.1 Presentation

Airborne audiometry

A

1 audiometry headset or-@ar headphones (inserts)

Bone audiometry

\ —= Foam plug ER34A 13mm
Bone vibrator } or
- Foam plug ER34B 10mm

5.1.2 Preparing the patient

Audiomelrie
Audiomélrie Tonale

Use an otoscop® check that the ear canal is not blocked by an earwax plug. This procedure must
»@ be carried out by a qualified person.

A For measurements taken withdiometryheadphonesconnect the connector to the jack onithe
box with the headphone icon.

A For measurements taken withear earphones place a plug (see table in previous section) on each acous-
tic stimulator. Then connect the MiBIIN plug of the earphones to th&udio” connector on the
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Chapter 5Audiometry 5.2 Patient management on Device

A Forbone audiometrymeasurements, position the vibrator on the mastoid (or foreheagjeaeda plug
(see table in previous section) e contralateral masking stimulatdhen connect the MirDIN plug of
the bone vibratoto the"Audio” connector of theé box.

-

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

5.2 Patient managemenbn Devi

's advanced patient management sys- Rechercher patient

tem makes it easy to organise measurements. )

From the home page, selédMeasure” mode: you
will then have the choice of searching for an existing Nouveau patient

patient or creating a new one.

5.2.1 Creating a patient

Nouveau patient § 5 | L-X~

quested:surname, first name, date of birth and
gender.

When a new patient is created, four details are re- m

Nouveau patient © & il I
DUPOND
To enter this information, simply click on the re-
quired field and the keyboard will appear on the ZIE|R|T|YJU]I]O

screen. slp
You can use a numeric keypad by clicking on the
"123" key at the bottom left.

Q Entering the patientdate of birth andgenderenables the audio metric normals to be traced.

~~  To create a new patienytpu must enter &irst Name andLast Name. Notehatit is still advisable
g g to enter the date of birth to enable HEHOSOFT software to organise the patients in tfa¢abasas
. well as possible.

(‘D The date must be enteredtire formatDD/MM/YYYY . ECHOSCAN will automatically format the
L/ entry.

Here, the patient information is brief. You will be able to enter more detailed information when exporting the
data to theeCHOSOFT software. Refer to paragraph
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5.3 Realization on Apparatus

5.2.2 Patient follow-up

Once a patient has been created, his or her record is
saved on the memory card. You can then find it by
clicking on the'Search" button.

A table is displayed listing the patients in reverse or-
der of their registrations (the last patient added ap-
pears at the top of the list).

A list of patients is displayed, with their surname,
first name, date of birth and company. You can
search for patients 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 will appear, summarising the patient's de- Prenom -  FRANCOIS
tails.

Ne le : 01/01/1962

You now have the choice of taking a new measure-
ment or consulting previously saved measurements.

Genre : Homme

Consultation

Alll 104 18z 021
= ]

The"Consultation" button gives access to a table of
measurements enabling you to look back at previous
diagnoses made for this patient.

To find the measurements for the selected patient,
their main information is displayed (type, date, time
and ear).

Sélection de la mesure :

Shift-OAE

PEAp
ECochG

VEMP

Annuler

DPgramme

TEOAE

Use the'Diagnosis" button to start a new measure-
ment.

5.3 Realization on Apparatus

Refer to paragraph.l1for instructions on creating a patient and starting a new measurement.

When you start a new diagnosis, the configuration Audiométrie

window appears. This allows you to start neene

or Voice Audiometry measurements. Th&raph' Audiométrie Tonale
button allows you to view the graph of the curves in

progress at any time. The last button lets you see Audiométrie Vocale

which stimulator is active answitch between the
two audio outputs So you can connect the head-
phones and the bone vibrator (each to one of the au-

dio outputs) and switch between the two by clicking
Stimulateur connecté :

Graphique
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Chapter 5Audiometry 5.3 Realization on Apparatus

on this button.

5.3.1 Pure Tone Audiometry

When you select a Tone Audiometry test you can Audiométrie

S0 -

choose from four diagnostic modes. Mode patient :

A Automatic patient mode, . “

A Automatic doctor mode, e
Mode médecin :

A Manual doctor mode, % m m
0

AWeber mode.

5.3.1.1 Patient mode

The patient mode enables automatic power and frequency transitions. Theosmiofigureshe test, and the
patient is then completely autonomous, clicking orrésponséulb to indicate that he or she can hear the sound.

Measurement settings

Click on"Frequency selection" to preconfigurehe frequencies to be scanned during the test. Once you have
chosen the frequencies, clitRK" to confirm.

Audiométrie oo LD
= Wz W 250 B 500
Sélection fréquences o W Tz H?
W 2kH:z 3kHz OF akH:

BkHz W 8kH: 10000Hz

Réglages HDAZ200
12500Hz 14000Hz 16000Hz

J Gauche
J Droite B

J v All frequencies can be selected, however, the maximum and minimum stimulation frequencies may
‘ J be limited at the time of the test depending on the stimulator's characteristics.

(G J . The small floppy disk icon at the bottom of this screen is tssave the frequencies selected
‘ \J above. These will become the default frequencies for this type of measurement.

Réglages Avanceés

Niveau de puissance de

debut du protocole en dB
The "Settings" button opens a window allowing you - “ 4

to set the masking noise level and the start power of

the automatic protocols. Click on "OK" to confirm. Niveau de masquage relatif & la

puissance de stimulation .en dB

- +

Sélection fréquences 0K
Once you have selected the ear, click or'8tart" button to begin the measurement.
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Chapter 5Audiometry 5.3 Realization on Apparatus

Measurement procedure

Audiométrie o

The Tonal Audiometry measurement window
opens. The device will automatically scan the-pre
configured frequencies and increase or decrease the Oreille Gauche
power of the acoustic stimuli according to the pa-
tient's responses.

The patient simply clicks on the response bulb as
soon as he hears the sound. If the click is successful,
the"OK" button turns orange.

Once the acquisition protocol has been completed, the curve is constructed. You now have the choice of saving
the data by clicking ofSave", or deleting it by exiting this window using the back cross.

J s'» For more details on the options for viewing curves, please refarégraplb.3.4

| j The saved data can be viewed in the patié@tmsultation” menu.

5.3.1.2 Automatic doctor mode

The automatic doctor mode allows automatic power and frequency transitions. Throughout the test, the device
displays the current stimulation power and frequency. This mode allows the doctor to carry out the test while check-
ing that it is running smoothly.

Measurement parameters

Audiométrie i | [

Sélection fréquences

Wiz W 250 W s00

750 W 1kHz 1.5kHz

W 2kH: 3kHz T

bkHz W BKH:z 10000Hz

Réglages HDA200
J Gauche
J Droite ‘

12500Hz 14000Hz 16000Hz

Click on"Frequency selection"to preconfigure the frequencies to be scanned during the test. Once you have
chosen the frequencies, click ®@K" to confirm.

I J All frequencies can be selected, however, the maximum and minimum stimulation frequencies may
J be limited at the time of the test depending on the stimulator's characteristics.

! . The small floppy disk icon at the bottom of this screen is tssave the frequencies selected
\_-) above. These 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 i “ it

of the automatic protocols. Click on the _ |

n n . Niveau de masquage relatif a la
OK" to confirm. puissance de stimulation en dB

- +
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Chapter 5Audiometry 5.3 Realization on Apparatus

Once you have selected the ear, click or'8tart" button to begin the measurement.

Measurement procedure

_ ) Audiometrie
The Tone Auditory measurement window opens. |
The device will automatically scan the frenfig- _
ured frequencies and increase or decrease the power Fromoenee S 60oHz

of the acoustic stimuli. A flashing red indicator at the
top left of the screen shows when the stimuli are be-
ing applied.

Click on"Yes" or "No" depending on the patient's
answers.

Click on"Relaunch" if you want to replay the stim- Relancer
ulation.

Once the acquisition protocol has been completed, the curve is constructed. You now have the choice of saving
the data by clicking otSave", or deleting it by exiting this window using the back cross.

J, For more details on the options for viewing curves, please refaggi 3.4

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

5.3.1.3 Manual doctor mode

The manual doctor mode allows power and frequency transitions to be made manually. This mode therefore
allows the doctor to carry out a test protocol freely.

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

Audiometrie B e DD
Frequence (Hz) Power (dBHL)
Réglage de la 50 Réglage de la
fréquence puissance
. . )] G
Choix de l'oreille —_ 4 a
, 0 u
Déclenchement i C
stimulation i & h
s e Choix réponse
Puissance du mas- — patient
quage controlatéral
y Visualisation
Type d’émetteur Graph du graphique

For each stimulus (triggered with tHgtim)" button) please indicate wittres" or "No" whether the patient
hears the stimulus so that the curve is constructed correctly.

Click on"Graph" to view the curve at any time. You will then have the choicgawingthe data by clicking
on"Save", deletingit by leaving the window using the back cross¢amtinuing the measurement by clicking on
one of the boxes in the summary table.

J) For more details on the options for viewing curves, please refarégraptb.3.4
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J ’ The saved data can be viewed in the patiéGtssultation" menu.

5.3.1.4 Weber test

The Weber test is used to detect whether the patient's hearing is highly lateralized. This makes it possible to
adjust the power of the contralateral masking noise.

Installing the patient
The Weber test is performed with the bone stimulator placed in the middle of the patient's neck.

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

Test Weber e "IES
Frequence (Hz) Power (dBHL)

Réglage de la

Réglage de la
puissance

fréquence

Déclenchement
stimulation
Choix réponse
— patient

Visualisation
du graphique

The aim is to determine, for each frequency, the threshold at which the patient can only hear on one side.
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 will then have the choicgawgingthe data by

clicking on"Save", deletingit by exiting the window using the back crosgontinuing the measurement

using theé'Measure" button.

J, For more details on the options for viewing curves, please refasggh 3.4

| ’ The saved data can be viewed in the patié@tmsultation” menu.

5.3.2 High-frequency audiometry

To perform higkfrequency audiometry, you need headphones capable of reaching such frequencies and you
need to activate an additional module. If the device already has a second headset (jack plug), the stimulator that will
be recognised by the device candonfigured in the "headset" menu (8e:2.

|\\ It is extremely important to choose the right model of helmet to ensure that the calibration is ¢
- taken into account at the time of use.
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5.3.3 Voice Audiometry
Measurement parameters

When you launch a new diagnostic, the configuration window appears. It allows you to choose the type of list
used, for example Fournier dissyllabic lists.

The is designed to make it easy for you to perforepeech audiometrytest. When the test is
launched, the device displays the words from the list on the screen. This list is chosen randomly to guarantee a
reliable test, with no risk of the patient learning the words.

The"Settings" button is used to access the window for configuring the strength of the contralateral masking
noise.

Click on the"Start” button to launch the diagnostics.

Cliquez dans cette case pour
sélectionner ou changer le type de liste

utilisée Choisissez la langue Choisissez le type de liste

- 2erovzers svow2eTy

Audio vocale g LES Choix langue & Choixdelaliste ¢35 '™ BT

¥
CliqUEZ ici pour HT‘ Dissyllabiques de Fournier

selectionner le
type de liste

HDAZ80

Réglages

Audio vocale g DEs Audio vocale g eEs

Selectionez une oreille L Francais )
et cliquez sur START Dissyllabiques de Fournier
pour lancer une mesure Homme

Power(dBHL)

e - O

Réglages

Le bouton «Réglages» permet de Choisissez la voix utilisée
choisir la puissance du masquage
contralatéral.
Cliquez sur Start pour arriver sur la
fenétre de mesure

n=nsR0)
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Measurement procedure

From the test launch window, set the power and the ear being tested before launching a series by clicking on
"Start” . The diction begins, with the current word written in red. If the patient repeats the word correctly, click on
it to validate the response.

L'appareil présente automatiquement
une liste de mots choisis aléatoirement
dans la série sélectionnée

Audio vocale 8. BaD
&

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

Audio vocale g BEs

Le mot en cours de lecture est
écrit en rouge

Audio vocale g RH&s

Selectionez une oreille
et cliquez sur START
pour lancer une mesure

Power(dBHL)

G
a
]
C
h
e

Audio vocale g BDEs

Derniere mesure
Puissance : 50dB HL
Discrimination : 60%

Power(dBHL)

e - B

{ 1 ~
! @ Start
\\.;ﬂ -

T oS

Une fois la liste de mots terminée, I'appareil revient sur la fenétre de départ.

le dentier

le boulon

le hameau

le conflit

le bonnet

Audio vocale

le dentier

le boulon

le hameau

le conflit

le bonnet

le fusil

le rayon

le bandeau

le relais

le canon

TR 1
8w N

le tusil

le rayon

le bandeau

le relais

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 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 conflit le relais

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 clickintGrajié

button.

When the test is complete, click 8@raph” to view the curve. You can then save it agpeat
otherTone or Voice Audiometry measurements.
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5.3.4 Measurement consultation

y Refer toparagraptb.1for more details on patient management.

Audiométrie oo IS M Audiométrie g e Audiomeétrie S [__foX=
100 .10 125 250 500 1KHz __2KHz _ 4KHz

Audition normale Homme de 18 ans

ae'ienne --

““““ '.--."“ mastokle --

Radioear B71

Tonale Mesure Retour Retour Vocale Mesure Retour
A

| I |
changer le Relancer la changer le Relancer la
graphique mesure graphique mesure

AThe"Measure" button is used to resume the measurement, retaining the information already present in the
graphs.

AThe"Vocal/Tonal" button toggles between the two types of graph (if measurements have been taken in
both modes).
- Pure Tone Audiometry
A The ordinate scale represents the stimulation power in dB HL,
A The x scale represents the frequency in Hz,

A If the patient's age and gender have been entered, the bottom of the curve represents the audiometric
normal for that patient according to the ISO7029 standard.

1. The green zone indicates "more" than normal hearing,
2. The yellow zone indicates normal hearing,
3. The red zone represents a hearing loss in relation to audiometric normals.
- Voice Audiometry
A The x scale represents the stimulation power in dB HL,
A The yaxis represents the percentage of words correctly repeated.

AThe image on the right shows the information obtained by clicking on the graph

- Criteria used for the 1ISO7029 audiometric normal (gender and age)

- Legend for symbols used in graphs
A The red curves with circles represent air measurements taken on the right ear,
A The blue curves with crosses represent air measurements taken on the left ear,
A The blue dotted lines with square brackets represent the bone measurements taken on the left ear,
A The red dotted lines with square brackets represent the bone measurements taken on the right ear,
A The white dotted lines with red and blue brackets represent the Weber test.

- Stimulators used for air and bone audiometry

| }\ Click on the graph to display the legend.
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Chapter 5Audiometry 5.4 Production on ECHOSOFT

5.4 Production on ECHOSOFT

The ECHOSOFT software enables you to use the as a peripheral device to perform tests from
your computer (PC or Mac) in manual mode. This allows you to control the device and view curves and results.

Refer toparagrapiB.2to install theECHOSOFT software andhe drivers required to perform
measurements

Launch theeCHOSOFT software, the window below will open. Connect the device to your computer and click
on theUSB button on the Home screen of yaiir device. After connection, buttons listing the tests
available on your device will appear above the list of subjects, otherwise check that the driver has been correctly
installed. If the subject already exists in the database, simply select it. If nailyaveate a new one (s28.1).
Select the subject, then click on the button for the test you want to run.

( Echosoft

Fichier Langage Configurations

ECHOSOFT N\ T AN AN

Q Patients (%) g Liste des patients
=|uste 1 . DPMC i PEA A\ veve A/ ecocnG 3 e
Sy e L2
i Nouveau ‘ R0 e T “ Vérification sonde OAE

Observations :

e
H
g

i ¥ Médecins

Nom Prénom Date de Naissance Observations

=] Appareils (¥)

7/ Editer la fiche du patient () Visionner les données

(B || [ oo

Choix du médecin “-'; gt g
Select the doctor or operator carrying out the meas- i i o ok i A
urement. If the operator already exists in the data- | JestMedeen )
base, simply select it. If not, you can create a new [ o e |
operator. ‘ W vaider ‘ ] 9 soer ]

In order to optimise the recharging of y@€HOSCAN's battery, the screen switches off after 2
! minutes when you are in measurement mode frorBGOSOFT software. To switch your device
- back on, click on the On/Off button.

Refer to paragraph.1.2for instructions on the equipment required and patient preparation.

5.4.1 Pure Tone Audiometry

By default, audiometry starts in tonal mode. You can change the mode using the tabs at the top left of the
window.
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There are three different modes for adjusting the acoustic stimulation characteristics:

AMove the mouse cursor over the graphs and click to start the stimulation. Présstéine key to validate
the patient response,

A Use the keypad to control the interface (see paradrap®,
A Use the side panel described below.

V| " To avoid any noise that could give an indication to the patient and affect the results of the me

‘\\. / ments, the computer used for the tests must be equipped with a silent keyboard and mouse.

1. Choice of frequency tested, can be selected usintetie and"right” arrows,

2. Starts the stimulation, can be started with"8pace bar",

3. Choice of liminal tone audiometry or Weber test in the case of bone conduction,
4

. Start automatic modee paragrapB.4.2for configurations) ,

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

- Automatic mode can be stopped at any time by clicking on the same button,
5. The"Enter" key corresponds to a click on th¢ées" button,

6. Starts playback of an explanatory message in the patient's headphones. This message describes the measure
ment procedure and gives an example of stimulation,

7. - Cursor for selecting stimulation strength, can be selected usifiggtheand"down" arrows,
A Click on an image to select the ear under test, which can be selected usirB'th&eys.

8. The entire green area is dedicated to masking noise. The upper part shows the power and frequency band of
the noise. Just below it, th@ontinuous masking' box allows you tohave permanent masking (if it is not
ticked, masking starts at the same time as stimulation). The lower part consists of the masking mode selection
tabs, and the corresponding setting:

A Differential mode: The value set corresponds to the difference between stimulation power and masking
power (e.g. with a differential 680dB, stimulation at 80dB results in masking at 50dB),

A Manual mode: The value set using the slider corresponds to the masking strength.
A See5.4.5.2for automatic mode

9. The'Headphoneshbutton lets you see which stimulator is active and switch between the two audio outputs.
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