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Chapter 1

Information and safety

1.1 About this manual

This user and maintenance manual has been published to help you get started with@ouwtevice from the initial
delivery phasethroughcommissioning, to the subsequent 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 devices and their documentation are technically up to date at the time of sale.
However, we reserve the right to make changes to the device and its documentation without any obligation to update
these documents.

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

Only personnel who are familiar with the contents of this docuareauthorized to usthe deviceFailure to comply
with any of the instructions contained in this document releases Electronique du Mazet and its authorized distributors
from liability for accidents or damage to personnel or third parties (including patients).

1.2 Presentation of the device

OS is designed for screening, docuniegf monitoring, and diagnasg auditory functionsilt is intended for use
by otolaryngologists, neurologists, audiologists, pediatricians, and other healthcare professionals practicing in private
practice or in a hospital setting. A subject's hearing can thus be assessed subjectively using audiometoy testing,
objectively, without the subject's participation, using evoked potentials or acoustic otoemissions.

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

The terms &voked potentialstefer tothe collection of electrophysiological activity induced by acoustic stimulation.
They enable the diagnosisméurosensorgndretrocochleadisorders.

The term &voked acoustic emission®fers tothe collection of sound waves in the external auditory canal induced
by acoustic stimulation. These lemmplitude sounds reflect the proper functioning of the active mechanisms of the outer
hair cells. They enable the diagnosisietirosensordisordersas well as pressure disorders of the inner ear.

OS isbased on a system pfeasuranodules whichcan be purchased in full when the equipment is acquired or
updated at a later date.

OS User Guide 6
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Information and safety 1.2Presentation of the device

1.2.1 Intended use

OS is primarily intended for ENT physicians practicing in private practice or in hospitals. It can integrate all the
measuremodules in our rangef otologicaldiagnostic devicesbut can also be adaptéml beuseal by other healthcare
professionalsAll tests (except ASSR) can be performed directly from the device's touchscreen or flodHQFOFT
software by connecting the device to a computer via a USB cable.s is the only one of our devices to incorporate
the pressureneasurgrocess (DPMC and SH@AE) exclusive teeCHODIA. This method is intended for the screening
of Méniére'sdiseaseThese twaneasurareas require advanced knowledge of otology and neurology and are primarily
intended (in their most comprehensive form) for professionals in these two fields.

By using differentacousticstimuli (clicks, sinusoids;omplexsignals) and different collection methods (acoustic or
electrophysiologicd) the devices are designed to perform the following otological diggnos

Evoked potential Otoacoustic emissions Audiometry.
- Auditory evokedpotentials(AEP) - Transient Evoked Otoacoustic Emissions - Tonal(CA)
- Auditory steadystate responsg#SSR) (TEOAE) - Bone conduction
- Otolithic evokedpotentialfoVEMP/cVEMP = | - Distortion product¢DPgram = DPOAE) (BC)
PEO) - Distortion product phase shift - Vocal (CV)
- Electrocochleograph{EcochG) (Shift-OAE)
- Cochleamicrophonic potentialDPMC)

1.2.2 Target population

Age: no age restrictions (from infants to the eldedgpendingn the diagnosis)
Patient types men women childrenandnewborns
Consultation setting ENT diagnosisasndneonatal screening

1.2.3 Expected performance

The devices are designed to perform otological diagrinsaccordance with ISO 60645 standards

Families Otological diagnoses Standards

- Tonal Air Conductior(AC) IEC 606451:2017- Type 3
Audiometry. - Tonal Bone Conductio(BC) EHF compatible

- Vocal IEC 606451:2017- Class B

IEC 606453:2020

- Auditory evokedpotential(AEP) IEC 606457-2009- Type 1 and 2

- Auditory steadystate responsg#SSR)

- ElectrocochleographfEchoG)

- CochleamMicrophonic Potential§DPMC)
- Otolith EvokedPotential{VEMP = PEOQO) IEC 606453:2020

IEC 606453:2020
IEC 606457:2009- Type 1

Evoked potential

- Transient evoked otoacoustic emissi(REOAE) IEC 606453:2020

Otoacoustic IEC 606456:2009- Type 1 and 2
emissions - Distortion product¢§DPgram) IEC 606456:20091 Type 2
- Phase shift of distortion produdiShift-OAE) IEC 606456:2009

1.2.4 Contraindications

We recommend that patients with damaged skin, open wpandsoustic hypersensitivity nta be diagnosedor
that precautions should be taken when diagnosing.them

The contraindications are not exhaustive, and we advise users to seek further informatiog doinbt.

1.2.5 Side effects

No side effects have been identified to date.

OS User Guide 7
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Information and safety 1.2Presentation of the device

1.2.6 Measuring units

For all these devices, tmeeasuring unitare expressed according to the International System of:Units

Basic quantity Unit
Name Symbol
Frequency Hertz Hz
Electrical voltage Volt \
Sound pressure level Audiometric decibel$ound Pressure Level) dB SPL
Perceived sound intensity Acoustic decibelklearing Level) dB HL

1.2.7 Accessories

The standard version of thievice standard with the following accessaries
A 2 m miniUSB cable

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

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

List of compatible accessories

Name Ref Manufacturer
DDA45 headset 301765 | Radioear
DD65 headset 301475 | Radioear
DD450 headphones 302427 | Radioear
In-ear headphondmserts) 040070 | Mazet Electronics
B71 bone vibrator 040060 | Electronique du Mazet
B81 Bone Vibrator 040137 | Mazet Electronics
Otoacoustic emission probe 040068 | Electronique du Mazet
eABR Trigger Cable 040076 | Electronique du Mazet
Electrophysiology Preamplifier (Echodif) 040069 | Electronique du Mazet
USB power adapter (EU) 301526 | CUI
USB power adapter (USA) 040048 | CUI
USB power adapter (UK) 040047 | CUI
Electrophysiology cable 040058 | PlasticsOne
Electrophysiology cable with accessories 040056 | Electronique du Mazet
Audiometry response handle 040084 | Electronique du Mazet
2 m mintUSB cable 300618 | Lindy
Electroacoustic tubkit 040138 | Electronique du Mazet
Acoustic tubes 040054 | Electronique du Mazet
OAE TO04treeearplugs (100 pcs) 301392 | Sanibel
OAE plugs3-5 mm (100 pcs) 304265 | Sanibel
OAE earplugs4d-7 mm (100 pcs) 304266 | Sanibel
OAE earplugsh-8 mm (100 pcs) 304267 | Sanibel
OAE earpluggD7 mm (100 pcs) 304268 | Sanibel
OAE earplug€D8 mm (100 pcs) 304269 | Sanibel
OAE earplug€D9 mm (100 pcs) 304270 | Sanibel
OAE earplugslOmm (100 pcs) 304271 | Sanibel
OAE earplugsll mm (100 pcs) 304272 | Sanibel
OAE earplugsl2 mm (100 pcs) 304273 | Sanibel
OAE earplugst3mm (100 pcs) 304274 | Sanibel
OAE plugs14 mm (100 pcs) 304275 | Sanibel
OAE earplugsl5 mm (100 pcs) 304276 | Sanibel
Adapterfor Sanibel OAEearplugs 304450 | Electronique du Mazet
OAE replacement tips (2 pcs) + 040122 + | Etymotic
OAE cleaning wire (2 pcs) 040043 | Electronique du Mazet
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Information and safety 1.3Warnings
Pregelled electrodes 20 x 2Bm (20 pcs) 040112 | Spes Medica

F40 surface electrodes (30 pcs) 302062 | Skintact

ER314A foam earplugd3mm (50 pcs) 040116 | 3M

ER314Bfoam plugs,10 mm (50 pcs) 040117 | 3M

ER314E 4 mm irear earplug tips (20 pcs) 040119 | Etymotic

ER3-14D 3.5 mm IaEar Earphone Tips (20 pcs) 040118 | Etymotic

ER326A 13 mm gold electrodes (20 pcs) 040114 | Etymotic

ER326B gold electrodes, 1dm (20 pcs) 040115 | Etymotic

1.3 Warnings

Thewarning label indicates the conditions or procedures that may expose the patient &
user to a hazard.

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

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

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

CAUTION: The device must be connected to a computer with a megliade power sup-
ply (double insulation according to ISO 60601

CAUTION: No moadification of the device is allowe@®pening the housinig strictly for-
bidden.

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

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

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

OS User Guide
ECHO01XN116A6 ENi 2025/07




Information and safety 1.4residual risks

CAUTION: The device shall be used with accessories determined by the manufacture
compatible with the device (sée2.7).

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

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

CAUTION: Be sure to follow the maMantemancaand e
Serviceo

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

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

> BB PP

1.4 residual risks

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

Microbes or viruses can be transmitted from one patient to another via the applied parts. Be sure to follow the hygiene
conditions recommended by the manufacturer of the applied part.

If water gets into the device, it may malfunction. In this casglugthe device andlisconnecthe cables. Irany
casesavoidwater in the immediate vicinity of the device.

1.4.1 Stoppingthe device during operation

If the device is stopped duriraperation

- in standalone modethe measurebeing acquired will stop; continuous backup of the measured data prevents the
loss ofmeasuresaken up to that point.

- in connected moddhe computer continuously saves the data, andriasuresan be saved before closing the
software.
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Information and safety 1.9nstalling the device

1.4.2 Special case of use

No special cases identified. See the sectidnZdfor contraindications.

1.5 Installing the device

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

If the device has been stored in cold conditiaith arisk of condensation, leave it to rest for at leasb@rsat room
temperature before switching it on.

Before using the device for the first time, it is recommended that you clean the device and its agcessbries
.Maintenance and servicing."

1.5.1 Recharging the device

The device comes with a USB cable. You have two optmebkargeyour devicethrougha PC oithroughthe mains
(sed.2.7). Once connected, charging starts automatically and a logo representing an electrical outlet appears in the title
bar.This logo appears gray whéme £1.10S is charging and green when the battery is fully charged.

The device's battery is charged before shipping, but it is recommended that you charge it before using it for the first
time (we recommend charging it for hdursbefore first usg it).

When connecting the device to a computer via the USB cable, charging will be slower than when using a power
adapte (sed..2.7).

'/7A\\\*- . o .
k ' \ To ensure battery longevity, it is best to perform complete charge/discharge cycles. Charge the d¢
/~ maximum capacity and only recharge it when the battery level has reached a critical level.

b= 4

™. . . . . .

{" ' \ To cut off the power supply to the device and disconnect it from the power grid, disconnect the
\_=_/ supply unit.

1.6 Symbols used

Front panel (varies depending on the device)

’ @D W Device name (varies depending on version)

Top of the device

‘ | ’ Caution: Turning the device on/off

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

Bottom of the device

- Connection for the responkandlein audiometry

AUX - Connection of the EchoDif in electrophysiology
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Information and safety 1.6Symbols used

- Connection of the acoustic stimulator in audiometry and electrophysiology
- Connection of the OAE probe in otoacoustic emission

Audio
n -Headphones connection

Rear

Warning: this logo draws your attention to a specific point

read in order to use the device safely

@ Operating instructions: this logo informs you that the operating instructions nest

®

Type BF applied part: applied parts not supplied by Electronique du Mazet are in
electrical contact with the patient, floating and not connected to earth.
Recycling this device must be disposed of at an appropriate recovery and recyclin
facility. Consult the manufacturer.

| ]

] )

- Direct current

o =
S N Serial number

Manufacturer

Year of manufacture

Country of manufacture

R E F Product reference

c € CE marking
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Information and safety 1.7ldentification label

U DI Unique device identifier

MD Medical device

E:I:\]: Operating instructions

1.7 Identification label

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

Electronique

Mazet
ZA route de Tence

43520 LE MAZET ST VOY FRANCE

FRANCE
ANED K [R] GE v
—— Type BF 0459 ===
Device Device identification label
fﬂ REF| ECHO01KP110-A0
2021 SN | 21151-001
O
ECHO01KP110A0
sz (01)03701330200364 -
Ly (21)21151-001 =
(11)211221 de

1.8 Patient data confidentiality

The device collects data. It is the practitioner's responsibility to apply and comply with the European Parliament's
General Data Protection Regulation 2016/679. When returning the device to theakefseservice, the practitioner must
delete patient datfrom the device so that it is not disclosed. The practitioner has the option of making a backup copy of
the data by saving it in theCHOSOFT software(see paragrafih3.2) before deleting patients from the device (see
paragraph.3.3.0).

TheELIOS device is intended for use by authorized healthcare professionals only. To ensure the confidentiality of
patient data and prevent its disclosure to unauthorized third parties, a pasawgtié setoy the usewhen the device
is first started upSeethe sectiof.1.3for moreinformation

/ . ECHODIA recommends that you regularly change your device password. It is also advisable to ac
JJ lock mechanism on computers on which you have installe@@&OSOFT software after a short period
S inactivity.

1.9 Cybersecurity

As the device and itSCHOSOFT software are computerized systems that are integratethigerinformation systems,
certain rules and best practices must be implemented to ensure the safety of patients and users.
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Information and safety 1.9Cybersecurity

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

1.9.1 Best practices for IT security

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

- Use operating system accountptmritize access

- Usestrongpasswords to access accounts

- Lock your computer when it is not in use

- Back upthe ECHOSOFT database regularly (see 5.4.1)

- Verify the authenticity of any thirgarty softwareyou install

- Useantivirus software andfirewall.

- Since the device andCHOSOFT do not need Internet access, isolate the workstation from the network as much as
possible.

- Checkechodiafr regularlyto see ifanyupdates are available

1.9.2 Technical information

- TheECHOSOFT software is a Java program

- It includes its own Java runtime environment (JRE+JVM) so as not to interfer@tivéhsoftware (installed in the
same folderby default C:\Program FileSEchodiaEchosofire).

- The software configurations andatabaseare stored in the"echosoft folder in the user folder(eg.,
C:\Userdromain.echosoft)

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

- The software usesgenericUSB driver(WinUSB)to communicate with the device
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Chapter 2

General information on using thetL 10

2.1 Getting started with the device

2.1.1 Powering up/starting

The device can be powered on without any other devices connected (OAEEmab&)IF).

Turn on the devicby using the switch located on top of the device (if it does not stamailge sure the device battery
is charged)

2.1.2 Touchscreen calibration

When using the device for the first time, you will need ®
to calibrate the touchscreen. The following window will
appear Press the cross
Appuyez sur la croix
This is a fivepoint screen calibration. Simply press and
hold the stylus on the cross in the center of each of the
circles that appear in succession.

@ Calibration is important for ease of use. We strongly recommend that you perform it by placing the
= on a table and using the stylus.

2.1.3 Password

After calibrating the screen, the password definition windows will apppéarpasswordvill be asked for it each time
you start the device. To do this, click 8inock the device with a passwdrdnd then set your password by clicking on
"Change password." The password must contain between 1 and 15 characters and will be requestedswiegt has
been entered correctly.

Mot de passe

Yerrouiller I'appareil avec un mot de passe

Modifier mot de passe

You can access the password configuration window later frotiCikefig" menu, theriSystem." This window allows
you to change the password, but also to enable or disable the lock. If you forget your password, pleasewontact
for a code
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General information on using the ELIOS 2.1Getting started with the device

2.1.4 Home screen

Once this step is complete, the home page appears

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

A USB: allows you to activate the device's USB port in order to retrieve, store, and amegseires taken with

the device on a computer. Activating the device's USB port is also necessary fomakisgrefom a computer
using theeCHOSOFT software.

A Measure main mode, allows you to take and vieveasures

A Config: general configuration of the device's various options.

The home page allows you to choose the system language. This choice is made by clitiéfpagmt the bottom
left of the screen.

The serial number of your devieppearsat the bottom right.

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

A the title of the current window

A the charging indicator (Gragevice charging. Greedevice charged)
A the date and time

A battery level

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

To turn off the device, you can click on the back button
at the top right of the home screen. A confirmation
messageavill thenappear

Confirmez I'extinction
You can also press the power button at the top of the

device to bring up this screen from any navigation
window.

"Energysaving mode when you are not taking
measures, the device automatically turns off dfter
minutes of inactivity.

T

J \-‘1 You can force the device to shut down by pressing and holding the power button at the top of the device
”\J for 4 seconds.
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2.2General settings

2.2 General settings

Certain settings related to the general operation of the
device can be configured. It is possible to configure the
time, date, brightness, and orientation of the screen. To
do so, simply access thlettingsmenu from the home
screen.

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

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

Date et Heure :
Heure  Minute
Jour Mois

Annee

‘/, =

jJ j The summer/winter time changas to be done manually

The"LCD" menu allows you to adjust the brightness
of the screen using an adjustable gauge. The
" Rotation" button allows you to rotate the display
180°. This carbe useful depending on the location and
position in which the device is used. It is also possible
to recalibrate the touch screen.

0

After a certain period of use (several months), the touch screen may drjttligking on buttons be-
comes less accuratéf this happenstiis adviedto recalibrate the screen.

The "Systen! menu provides information on the
device's hardware and software versions, as well as the
amount of free memory on thie |0S device.

The " Restore factory setting$ button allows you to
reset thaneasuresettings to their defaultalues.

The "Settings' button allows you to access the
activation menu for the optimized startup modes for
operators who (mainly) use the device connected to a
computer ECHOSOFT). The settings allow you to start
the device directly in"USB" mode and to start it
automatically as soon as the connection with the
computer has been recognized.
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Systeme

ELIOS FW: 2.7.0b

HARDWARE : ELIOS3

S5/N 19137 - 038 EchoDif : NJC
Batterie : 4.17 ¥ Batterie : 100 %
Mémoire Libre : 687283 Mo

Réglages

Réglages "Eral 1%

Démarrer automatiquement I'appareil
quand I'USB est branché

Démarrer I'appareil en mode USB

Sociéte

Electronique
Mazet 17

Electronique du Mazet
ZA Route de Tence

43520 Le Mazet Saint Yoy



General information on using the ELIOS 2.3Advanced settings

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

Etalonnage g -

_ Emettewr | Date d'étalonnage |

L nset | 2021/11/26 |

| EchoOAE | 07/t |

 bp4s0 | -
The " Calibration” menu allows you to view the
acoustic calibration values set on your device. | Ho206 |

. bpes | - ]
TDH39 | ]
. bbas | @0 - |
. EchoPuse | - |

Stimulateur connecté :
Non connecté Charger

3\
' /Do not modify these values; onzHODIA or your dealer are authorized to perform this calibration.

' \  TheELIOS device must be calibrated once a year to emseasurejuality. Please contact your distribut
- to schedule this calibration.

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

;J) Some of these options require a password to be changed. This is your device's serial number, wh
= page.

2.3 Advanced settings

2.3.1 Acoustic Otoacoustic Emission$AOE) settings

There are various protocols for collecting and studyitmacoustic emissiondf you are accustomed to using a
specific protocol, th&L10S device allows you to define your own settings.

-
C!/ Incorrect settings may render subsequeeasure unusable and irrelevant.

In the device's main menu, click drConfig." The Configuration (B X
settings window will open. Click chOEA Config" to i
access the advancetbacoustic emissiosettings. Date Systeme
A password is required to change the default settings.
The password consists of the 8 digits that make up the LCD A Propos
device's serial number. The serial number can be found |
on the label on the back of the device or at the bottom Config PDA Config Clic
right of the home page.

Etalonnage Casque

h
@ If you are unsure about the settings, click'Beset datd to reset thesettings to the factory configuratio
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General information on using the ELIOS 2.3Advanced settings

Config PDA EcE

Config DP-gramme Config TEOAE

JAcc:és protégé aux réglages

Config fréq du DP
Fie F2

J zFi-F2 2*F2-F1

Reset data Retour

DP-gram configuration tab: opensspecificDPgramtest settings
TEOAE configuration tab: opensspecificTEOAE test settings.

Protected access to settingsvhen this box is checked, access to configuratibfgtamandTEOAE) directly
from the test page is blocked, as well as all parameté&cireening mode.

DP frequency config allows you to set the frequency difference between the two stimulation signals F1 and F2
for Shift-OAE andDPgrammeasure. The set value is the ratio between F1 and F2 (1.2 by default)

., '@ Oa

“® "0d Q@ ¢

The"2z F1-F2" and "2z F2 - F1" checkboxesallow you to choose which distortion product will be studied
on theShift-OAE andDPgramcurves.

~
@ These two parameters are valid hift-OAE andDPgram measurs.

2.3.1.1 DPgram configuration

'\\ If you are unfamiliar with the settings and how changing them may affect the test results, do not &
H change themincorrect settings may render subsequmeeasurs unusable and irrelevant.

DPgramme
The DPgram configuration window allows you to R TR B
modify the test parameters (test frequencies and W sooonz [ 4000wz [ seoone
difference between L1 and L2 intensities) and Puissance Li-L2+ @ 10 E3dB
customizable validation criteria. Protocol modifications Puissance L2 (Dépistage) [ 55 [JdB

should only be made by qualified personnel. Durée max - T+ E
Min SNR B s (s
Niveau min. de DP B < [

Fréqs. pour PASS - BE +

Reset data WValider

List of frequencies to be scanned (from highest to loyish)

Frequencies , . . o .
1 kHz is not recommended for screening due to its sensitivity to.noise

Power L1=1L2 + Theintensity differencdoetween L1 and L2 idBSPL( L1 O L 2)

The intensity of L2 irdB SPLin "Screenindg modeif " Protected access to settinjss
Power L2 (screening) enabled. Both conditions must be met, otherwise the intensity is adjusted directly

test window
Max duration Maximumtestduration for each frequency screening modeif there is no response
Min SNR Minimum value (in dB) at which the signal level must be higher than the noise lev
the distortion product (DRD be considered present (detectaidgach frequency
Min. DP level Minimum value (in dB) of the signal (DP) for it to be considered present (detecte

each frequency

The minimum number of frequencies with DP present (detected) required to detg

N Fregs. for PASS "PASS in "Screening" mode.
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General information on using the ELIOS 2.3Advanced settings

Q\\; If you have any doubts about the settings you have chosen, clidReset data"to return to the facton
= /  settings and thehConfirm ."

2.3.1.2 TEOAE configuration

~—~._ Ifyou are not familiar with the settings and how changing them may affect the test results, do not ¢
(\L) change themincorrect settings may render subsequmeasurs unusable and irrelevant.

The TEOAE configuration window allows you to

change the validation criteria fdScreening mode TEOQOAE

There are two ways to validate the presen@@Es Paramétres de validation de dépistage :

- validation by the number of frequencies detected @ Détection statistique

for a given signato-noise ratio valug 7
. . .. . Min SNR = =+ [i]

- validation by statistical analysis. Fr'zqs pour PASS

In the second case, detection is based on the correlation = : a s o

between the twiuffers the stability of the response, SEEESC

and the presence of an EOA signal. Thus, the settings Puissance (Dépistage) [ 84 (3B

for the minimum SNR value and the number of

frequencies for validation are disabled. Changes to the Reset data Valider

protocols should only be made by qualified personnel.

Statistical detection Enables statistical detection (method compatible with previous versions).

Min SNR Minimum value (in dB) at which the signal level must be higher than the noise lev

EOAsto beconsideregresen{detectefl at each frequency

The minimum number of frequencies with OBfesent (detected@quired to determing

N Fregs. for PASS "PASS in screening mode

. Maximum testduration for each frequency IfBcreening modein the absence of &
Max Duration

response
The intensity in dB if'Screenind’ modeif " Protected access to settinfjsis enabled.

Power (screening) Both conditions must be met, otherwise the intensity is adjusted directly in thg
window.

For acousti@nd physiological reasons, the frequency reliability of THEEOAE test isbetween XHz and
4 kHz. Validation criteria with a minimum number of frequencies greater than 3 can make the test s
prone to false negatives.

A\
Q. |
= 4

_—
( '\\-‘ If you have any doubts about the settings you have chosen, clicReset data"to return to the factory

" settings and thehValidate."

2.3.2 Click stimulus settings

You can configure the parameters for the power of the clitls configuration applies tBEAp, ECochG, and

VEMP measure). Configuration a7 mes
Date Systéme
LCD A Propos

In the device's main menu, click drConfig." The
settings window will open. Click ohConfig Click" to
access the advanced click settings.

Config PDA Config Clic

Etalonnage Casque
- ~\\\ B
(\! /:‘ If you are unsure about the settings you heeteclick " Reset" to return to the factory settings.
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General information on using the ELIOS 2.3Advanced settings

Config Click
Click

dBHL = dBSPL + [ zs [J(dB)

Noise

Noise = Click - [ 5o E3(dB)

A "Click": allows you to adjust the difference between the physical power of the diBK3RL) and theperceived
intensity @B HL) (25 by default). The set coefficient corresponds to

Emitted powerdB HL) = Setpower @B SPL) + X (dB SPL)
A "Noise'": allows you toadjust the difference between the power of the clicks and the power white
noise/maskingnoise(default setting is 50). The set coefficient corresponds to

Noisepower (dB) =Click power @B SPL 7 X (dB SPLD
2.3.1 Selecting the headphones connected to the jack
In most cases, the device comes with a single pair of headphones, which is correctly conéfpueedeing shipped
off. However,you can change the type of headphones that will be recognized when connected ta thggadkave

severapairs ofheadphoneswith jacks thathave been calibratddr yourdevice you will need to use this menu to switch
between them.

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

l\\ It is extremely important to choose the right headphone model to ensure that the calibration is corre
= into account when in use.

\J ’3 Stimulators connected to théudio" input are automatically recognized by the device.

Casque jack

5éléctionnez le casque branché a la prise
jack de votre appareil

In the device's main menu, click drConfig." The
settings window will open. Click ohHeadphone$ to
accessthe selection of headphones that will be TDH33 DD45
recognized when connected to the ja8elect the

model of headphones you will be using and click on
" Save" Insert

HD202 DD45 HI

HDAZB0 DD450

Sauver
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Chapter 3

Introduction and patient preparation

3.1 ABR

ABR: Auditory Brainstem Response

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

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

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

eases and auditory neuropathy.

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

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

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

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

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

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

3.1.1 Equipment

To make aABR measurg/ou need the following equipment

Common element®r all configurations

O

R e e 2

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

Measurewith insert earphonand acoustic tube (inserts + tube)

Insert earphone

Acoustic tubes for foam
eartips

i

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

Acoustic tubes

o

2 OAE ear tips TO4 tree
or

2 OAE ear tips Txx

(xx size in mm)

Measurewith insert earphonéormer version)

Insert earphone

=

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

3.5mm
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Measurewith DD45 headset

DD45 headset

3.1.2 Patient setup

91 - KL
<

DD45

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

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

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

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

A Formeasuravith the insert earphone, put the tip on khié ard right earphonesThen, connect the earphone
Mini-DIN to the«Audio» connector of the | OS unit.

If you havethe « pediatric kit», you can use the acoustic tubes with OAE ear tips connected on the insert ear-
phone instead of the foam ear tip (#itabex» option must be activated on the software).
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A To makemeasuravith DD45 headsetconnect the headset cable on the Jack plug of thes (indicated with the
headset icon)

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

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

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

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

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

Position of the eatip in the auditory canal

<

Incorrect insertion Correct insertion

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

ECochG: ElectroCochleoGraphy

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

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

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

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

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

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

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

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

in pathologies associated with endolymphatic hyddipsase.

3.2.1 Equipment

To makeECochG measure/ou will need the following equipment:

8]

OSunit ECcHO-DIF unit

P S S

Electrophysiology Insert earphone
cablewith accessories

2 electroacoustic tubes
2 surface electrodes
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T 2 gold ear tips ER26A 13mm
W_ or

2 gold ear tipsER26B 10 mm

3.2.2 Patient setup

ECochG L
Power (dBHL)

Clic / Seconde

Tube Nb Stim

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

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

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

AInsert the gold ear tips in the electroacoustic tube.

A Do the same fohieleft electroacoustic tube and stimulator
A Plug the electrophysiologic cable to tBeHO-DIF unit.

A Connect the earphone MillIN to the«Audio» connector of thé | OS unit. Connect th&CHO-DIF Mini-DIN
on theAUX connector

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

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

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

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

Incorrect insertion Incorrect insertion

Vg

a Be carefulnotduseb o much physiological serum to avoid fill

‘| | The patient must be placed in comfortable way to avoid any sixeesuscle tension
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3.3VEMP

3.3 VEMP

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

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

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

Auditory Brairstern Response (ABR).

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

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

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

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

contraction.

ndeed

itos

receptors and saccufpinal channels.

3.3.1 Equipment

because

To make VEMPmeasurécVEMP and oVEMP), you will need thedllowing equipment

t he

Common element®r all configurations

8]

R e = T A

OSunit

ECHO-DIF unit

Electrophysiologic
cable

4 surface electrode

Measurewith insert earphonand acoustic tube (inserts + tube)

Insert earphone

Acoustic tubes for foam
eartips

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

evoked
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VEMPIntroduction and patient preparation 3.3VEMP

or
2 insert earphone tips ERI3IE 4mm
or
2 insert earphone tips ER3ID
3.5mm

Measurewith insert earphonéormer version)

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

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

2 insert earphone tips ERI3ID
3.5mm

Measurewith DD45 headphone

DD45 headphone

\

3.3.2 Patient setup

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

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

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

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

A For measurevith the insert earphone, put the tip on ki and right earphonesThen, connect the earphone
Mini-DIN to the«Audio» connector of the | OS unit.

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

Position of the edtip in the auditory canal

OS User Guide 30
ECHO01XN11GA6 ENi 2025/07



VEMPIntroduction and patient preparation 3.3VEMP

Incorrect insertion Incorrect insertion

A To makemeasuravith DD45 headsetconnect the headset cable on the Jack plug of thes (indicated with the
headset icon)

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

3.3.2.1 cVEMP

Clic / Seconde

Tube

A Attach an electrodBatient Referencein the middle of the forehead, just below the hairline. The other electrode,
(minus) is placed on theternum.

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

~~ . To makemeasureon both ars easier, it is recommended to equip one ear at a time becauseathee
| position is hard to hold when the electrodes and clips are on both sides.

A Connect the electrode in the middle of the foreheatifatient) with thegreenclip and theV- with the black
clip. TheRed clip must be connected to the electrodes placed oRithig sternocleidomastoithuscle and the
Blue one theleft sternocleidomastoid muscle. Theght/Left switch is automatically done.

Position
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ForthecVEMP measure t he patientds position i s vneasyrgualityplmdeed,dont b e
correctly collect data, thgternocleidomastoid muscle must be contracted enough. The best way for that is to lie down the
patient and ask him to keep his head elevated in the opposite direction of the stimulation.

3.3.2.2 oVEMP

e e

A Attach an electrodgatient Referencgin the middle of the forehead, just below the haitlet two waltaligned
electrodes under the eyes.

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

/4 Formeasuren both sidesthe switch betweei+ and\V/+ is automatic, however, you must physica
¢ switch theV- electrode.

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

Position

For theoVEMP measure t he patientébés position i s vmeagurgguatitpor t ant
Indeed o correctly record datdhe patient must be seated, the head perpendicular to the bust and looking up at an angle
of approximately 45°.
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3.4 ASSR
ASSR: Auditory SteadyState Responses

The Auditory SteadyState Responsed$SR) is an electrophysiologgneasuraused to determine the hearing loss degree
with a specificity in frequency.

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

The response presence is determined by statistical tests which analyze the coherence of the signal (amplitude and phas
between the different samples collected duringrieasureThese tests provide objective responses with a previously known

rate of false positive. This is why they are commonly called "objective response detection" techniques (ORD) (Melges et al.,
2009).

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

Until now, threshold research in children has been carried out using Auditory Brainstem Response (ABR) at specific frequen-
cies (Burst). The possibility of testing several frequencies at the same time without loss of specificity By 8stradiows

a reduction of theneasurdime. In addition, statistical calculation tools, indicating the presence (or absence) of a response,
facilitate the accessibility of the test for less experienced operators, compared to the ABR, which normally involves a sub-
jective vigial analysis of the curves.

ASSRs results have shown great accuracy in identifying severe and profound hearing loss.

However, many authors have reported a greater variability in normal hearing volunteers and patients with mild sensorineural
loss (Han, Mo, Liu, Chen and Huang, 2006).

3.4.1 Equipment

To make aASSRmeasurg/ou need the following equipment

Common element®r all configurations
i
d OSunit ECHO-DIF unit
Electrophysiology f 4 surface electrodes
cable
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Computer+ software

USB cable ECHDSOFT

Measurewith insert earphonand acoustic tube (inserts + tube)

Insert earphone

2 foam ear tips ER34A 13mm

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

3.5mm

Measurewith insert earphonéormer version)
2 foam ear tips ER34A 13mm

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

3.5mm
Measurewith DD45 headset

DD45 headset

J . The ASSRmeasures only available olECHOSOFThis functionality is not available standalone
L | ) mode.
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3.4.2 Patient setup

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

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

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

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

A Formeasuravith the insert earphone, put the tip on khié ard right earphonesThen, connect the earphone
Mini-DIN to the«Audio» connector of thé | OS unit.

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

A To makemeasuravith DD45 headsetconnect the headset cable on the Jack plug of thes (indicated with the
headset icon)

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

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

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

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

Position of the eatip in the auditory canal

Incorrect insertion Incorrect insertion

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

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

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

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

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

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

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

way of defining a new method for the physiologinsasure of the inner ear: Cochlear Microphonic Potential Phase Shift
(DPMC). This worlduniqguemeasurgthe property of ECODIA, records an electrical response (from the outer hair cell) of
the cochlea following a known acoustic stimulation of "tone burst" type. "Monitored" over a given time, the cochlear physi-
ological parameter allows retime monitoringof the intracochlear pressure change.

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

3.5.1 Equipment

To makeDPMC measureg/ou will need the following equipment:

e e e
5

OSunit ECHO-DIF unit

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

~———

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

3.5.2 Patient setup

DPMC ]
Power (dBSPL)

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

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

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

A Insert the gold ear tips in the electroacoustic tube.

A Do the same foiheleft electroacoustic tube and stimulator

A Plug the electrophysiologic cable to tieHO-DIF unit.
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A Connect the earphone MillIN to the«Audio» connector of thé | OS unit. Connect th&€ CHO-DIF Mini-DIN
on theAUX connector

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

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

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

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

Position of the edtip in the auditory canal

<

Incorrect insertion Incorrect insertion

l’ Be careful notduseb o much physiological serum to avoid fildl

' l , The patient must be placed in comfortable way to avoid any sixeesuscle tension
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3.6 Otoacoustic emissiongShift-OAE, DPgramme, andTEOAE)

The cochlea, the peripherhkaringorgan, is capable of emitting leamplitude sounds in response to acoustic
stimulation or independently. These sounds can be easily recorded in the external auditory canal using a miniaturized
sensitive microphone. The origin of these sounds from thdeactalled otoacoustic emissions, depends on the proper
functioning of a certain population of cells in the cochtba outer hair cells (OHCs). In addition, the integrity of the
eardrum and ossicular chain is also necessary fdarahemission of thecoustic stimulatiorwaveand for the propagation
of the physiological response emitted from the cochlea to the eardrum.

3.6.1 Shift-OAE (Hydrops)

Shift-OAE: Phase shift of otoacoustic distortion products.

When recording distortion products, a bitonal acoustic stimulation is applied (simultaneous presentation of two pure
tones). These two stimulating tones, called primary tones with respective frequencies f1 and f2, will generate the emission
of a distortionproduct characteristic in humans at a frequency of2f1

The Shift-OAE measurewhich onlyECHODIA performs, records the acoustic response time (from the outer hair
cells) of the cochlea following double acoustic stimulation. Monitored over time, this cochlear physiological parameter
allows realtime tracking of changes in intracochlear pressure.

In both healthy subjects and those with endolymphatic hydrops, a posture test (changing from a standing to a lying
position) causes an increase in intracochlear pressure (exaggerated in Méniére's disease). During the posture test, there is
a change in thdistribution of cerebrospinal fluid (CSF), which spreads to the cochlea via the cochlear aqueduct.

Repeated identical acoustic stimulation is followed by identical responses from the outer hair cells. However, any
environmental change in the OHCs, and more specifically any change in intracochlear pressure, will constrain them and
"slow down their responses. The frequency and amplitude characteristics of OHC responses are essentially identical
when intracochlear pressure increases. However, the pressure constraint will affect the emddiBroioDPOAE by
inducing a time difference callégphase shift

3.6.2 DPgram

DPgram: Graph of Acoustic Otoacoustic Emission Distortion Products.

When recording acoustic distortion products (ADPs)itanal acoustic stimulation is applied. This particular
stimulation involves two specific regions close to the cochlea and leads to the excitation of a third cochlear region. These
excited OAE, due to their contraction properties, set the basilar membranaadn,matising the endolymphatic fluid to
move and ultimately setting the ossicular chain and eardrum in motion. The vibrating eardrum emigsrplitwde
sound (110,000) that is easily recorded and identifiable.

The two stimulating sounds, called primaries, with respective frequencies F1 and F2, will generate the emission of a
distortion product characteristic in huma8§1-F2. For example, with the presentation of two primaries F1 = 1,000 Hz
and F2 = 1,200 Hz, the expected distortion product will beRZF% 800 Hz. The distortion product generated has a lower
frequency and lower amplitude than the primary frequenitissthe amplitude of the distortion product that will be used
as the criterion for evaluatingpchlear function and, more specifically, the OHCs in the emitting region (at a frequency
of 800 Hz in this example). Thus, a distortion product with an amplitude greater than 6 dB above the background noise
will be the signature of the presence and fiometlity of the OHCs in the emitting region.

By varying the frequencies of the two primary frequencies F1 and F2, it is possible to collect different distortion
products and establish a curve cabeldPgram (distortion product graph, analogous to an audiogram). By observing the
cochlear spectrum from 1,000 Hz t®80QHz, it is possible to estimate the severity of the ECC damage and thus estimate
the degree of hearing loss.

DPgrams are therefore a simple, quick, reproducible, and above afivasive test. The presence of PDAs confirms
(in the absence of conductive hearing loss) the cochlear functionality of the OHCs. DPgram testing is indicated for early
screening for hearg loss in maternity wards, monitoring children in neoniat@insive careinits, pediatric audiological
assessment, and monitoring sudden hearing loss, occupational hearing loss, and toxic hearing loss.
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3.6.3 TEOAE

TEOAE: Transient Evoked Otoacoustic Emissions.

When we talk about otoacoustic emissions, we mainly refer to transient evoked otoacoustic emissions, also known as
TEOAE, which are most commonly used in clinical examinations. OAE are recorded by a small probe placed in the
external auditory canal. The detection of transient auditory evoked otoacoustic emiBEIOAE] is a real asset in the
battery of audiometric tests.

TEOAE are click otoacoustic emissions, which means that the patient's ear is tested at frequencies Béthvden 2
and 4,000 Hz. The result is represented by a curve that simply indicates whether otoacoustic emissions are present or not.
This is an objective test because it does not require the patient's participation. This test is very important, patticularly
the examination of newborns, because if otoacoustic emissions are present, it means that the newborn's hearing does not
show any deafness greatban 3040 dB. It is a routine screening test that is increasingly used in the examination of
newborns.

3.6.4 Equipment

To measur®toacoustic emissionsyou need the following equipment

O

E AL L GA LA

Meaours 0S5 box OAE probe
JY(ELIDS
OAE TO04 tree egug
J or
OAE Txx earplug (xx size in mm)

3.6.5 Patient preparation

DPgramme o
Power (dBSPL) 1z- '

- 5
Nombre de stim

JELIDS R)
A Connect the MinDIN plug of theoAE probe to thé Audio" connector orthe unit.
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Check that the three small holes at the end of the probe are not blocked. If necessary, replacementips are sup-
plied with the device.

Use an otoscope to ensure that the ear canal is not blocked by eBmnigaxocedure must be performed
by a qualified person.

A The choice of EarTip is crucial to the quality of theasureThere are 10 different sizes to choose
from. The EarTip must ensure 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 sound leakage and isolate noise.

A Place the cap on the probe.

A Insert the probe into the patient's ear canal.

- -
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3.7 Audiometry

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

Pure-tone Audiometry is used to determine the hearing thresholds for each ear, in a frequency rarmme ‘Gam
to YQ'Od@sing standard headphones, or up @"Odising special headphones for hifgaquency audiometry. While
boneconductionaudiometry assesses the performance of the inner ear and auditory nerve, air conduction tests the entire
acoustic function, from the outer ear to the auditory nerve. The resulting audiogram can be interpreted to measure the
degree of hearing loss and the type of des$.Puretone Audiometryalso allows the discomfort threshold to be
determined and the frequency of any tinnitus to be investigated.

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

3.7.1 Equipment

To perform araudiometry measureyou need the following equipment

Common element®r all configurations

L8}

P e e e Sy

0S box

Air conduction audiometry

\

1 audiometry headset or-earearphone

Bone conduction audiometry

: ER3-14A 13mm foam earplug
B71 bone vibrator  =mmm | Or
= 4 ER3-14B 10mmfoam ear tips

3.7.2 Patient preparation
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Audiomelrie B BCD

Audiométrie Tonale

Audiomélrie Vocale

Shevdslour cannects - g LORY

J(ELIDS

, Use an otoscope to ensure that the ear canal is not blocked by eBniggprocedure must be performed
& by a qualified person.

A For measure taken withaudiometryheadphones,connect the headphone jack to jaek on the OS box
marked with the headphone icon.

A Formeasure taken within-ear earphones place a plug (see table in previous section) on each of the acoustic
stimulators. Then connect the MiDIN plug of theearphoneso the" Audio” connector orthe =1 10S box.

~'

A Forbone conduction audiometrymeasurs, position the vibrator on the mastoid (or forehead)mace a plug
(see table in the previous section)tha contralateral masking stimulat@hen connect the MiFDIN plug of the
bone vibratoto the" Audio” connector onthe EL1OS unit.

A Explain the audiometry procedure to the patient.

A Place the audiometry headset on the patient's head.
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Chapter 4

Handheld modemeasure

4.1 Patients 6 Mmanagensent

s | L-X-

TheELIOS device allows for efficient organization of Rechercher patient

measure thanks to its advanced patierd file;q
management system. i

From the home page, selédfleasure' mode you can

then choose to search for an existing patient or create a Nouveau patient
new one.
Nouveau

4.1.1 Creatingapatienbt s f i | e
Nouveau patient

When creating a new patiéns , ffourl peeces of
information are requiredast name, first name, date
of birth, andgender.

Sauver

DUPOND

To enter this information, simply click on the desired
field and the keyboard will appear on the screen. RIT|YJU]I
You can use a numeric keypad by clicking on"th23'
button at the bottom left.

Nouveau patient & & | %
(o]

1 Y Entering the patientdate of birth andgender allows you to plot audiometric norms or display norr
. PEA wave latencies.

the date of birth so that tHEBCHOSOFT software can organize patients in the datalaaseffectively as

’ \i To create a new patient, you must entéirst andlast name Please note that it is still advisable to er
b possible

g The date must be enteredDD/MM/YYYY format. TheELIOS device automatically formats the entr

Here, the patient information is brief. You can enter more detailed information when exporting data to the
ECHOSOFT software. Refer to the paragraph
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4.1.2 Patient follow-up

Once the patient has been created, their file is saved on the

memorycard It can then be found by clicking on the
" SearcH' button.
A table is displayed with a list of patients sorted in

reverse order of their registration (the last patient added

appearsit the top of the list).

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

To select a patient, click on the corresponding line. A

new page appears, summarizing the patient's

information.
You now have the option to take a nemweasurer view
previously savedneasurs.

DUPOND
Prenom : FRANCOIS
Hé le : 0170141962

Genre : Homme

Consultation

The " Consultation" button gives access to a table of
measure allowing you to review previous diagnoses for
this patient.

In order to find theneasurs for the selected patient, their
main information is displayed (type, date, time, and
ear).

The "Diagnosis button allows you to start a new
measure

2 v e e | .|
] e e e
1| v o
o o s
e o

Seélection/de la mesure :

DPMC Shift-OAE

PEAp DPgramme
ECochG TEOAE
VEMP ASSR

Audiométrie

Annuler
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4.2 PEAp

Refer to the sectiohErreur ! Source du renvoi introuvable." for instructions on the necessary equipment and p
atient preparation.

The PEAp module offers twaneasurenodes. The first
mode is calledclinical® and allows threshol®@EAp

measure to be performed with access to several
options, allowing for a certain degree of flexibility in
the tests. The device also offers@eeningmode for

newborns, with far fewer options but fully automated
data collection and diagnosis.

Annuler

4.2.1 Clinical mode

4.2.1.1 Measuresettings

PEAp i | L%

Nombre de stim :

Clic/Seconde - B 17 E

Once the clinicalPEAp diagnosis type has been B/ Reiection Automatique
selected, the configuration windoappears It allows Alternance G/D | Tube m

you to adjust the parameters shown in the table below. Impedances :

G. 465k} D. 433k V- 1.78kQ

Defines the number of averages (number of clicks) required to obf
Number of stim measure

Recommended minimum 500 averages
Number of clicks per second
Recommended 17 clicks/s

Clicks/Second (Hz)

Allows you to select the acoustic intensities to be tested and the ny
of repetitions for each power level (allows you to test repeatabilit

Set Power part of a neurinoma detection protocol, for example)

Allows you to see which stimulator is active and to switch betweet
two audio outputs

Activates the algorithm that automatically determines the rejeq
Automatic Rejections | threshold. By unchecking the box, a button for manual rejeg
adjustment is displayed on the screen.

If this option is selected, along with left and right, for each power lg
the right ear and then the left ear will be tested before moving on {
next power level. Conversely, if this option is not selected, all pg
levels will be tested othe leftand then orthe right

This option must be checked if you are using a tube betweel
Tube acoustic stimulator and the subject's ear in order to automati
correct the delay and power loss caused by this tube.

Allows you to selecthe ear(s)to be testefwhen both ears are selectg
the test starts with the left ear).

Connected stimulator

Left/Right Alternation

Left/Right Ear

/% The small disk icon at the bottom right of this screen allows you to save the settings defined above. They
‘ .u will become the default settings for this typenoéasure

After selecting the ear(s) and connecting ECHO-DIF, the" Start” and" Rejection” buttons becomactive. The
central rectangle displays the impedance values measured on the eletttodesandV- relative toREF.
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The impedance values must be as low and as balanced Impedances -
as possible to ensure the quality of theasure _

J ’: If the V- value is greater than 7k() , clean the patient's forehead again and reattach new electrodes.

(L If any of theV+ values are higher X! , check that the electrode placed on the mastoid is properly at-
‘J) tachedlf necessary, clean again and reattach a new electrode.

/.  IftheV+andV-values are greater tha, , check that the clamps and electrophysiology cablecare
J ’ rectly connected. If both values are less than10k( but are balanced (difference ~ ¢'®l ), measures possible.

Once the impedances are correct, if thetomatic rejection” box is not checked, the rejection must be calibrated.
This step is essential and must be performed with the utmost care. The goal is to define the average level of muscle
activity in the patient at rest. Click driRejection” to open the configuration window for this parameter.

The time signabppearn the screen. The indicator at
the top left shows whether the signal has reached the

rejection threshold{{ = threshold reached, = signal

below threshold). The rejection level is determined as a
percentage. The higher the percentage, the more NN
permissive the rejection. Tiarkestareain the center of

the graph indicates the range in which the system will
not trigger rejection. It can be adjusted manually with

the +£ controller or automatically by clicking on m : + | m
"Auto." .

Rejection
]

( ltis possible to opt for automatic rejection, in which case the device will automatically adjust the rejec-
“ ‘._') tion throughout theneasure

J ’ The patient should be as relaxed as possible during this step.

{4  The rejection level must be adjusted so that the rejection indicatorVigaictivates when the patient
\J) blinks or swallows. At rest, it should not activate more than once or twice per second.

Click the" Savé' button to save the value and return to ARAP settings menu.
Click on the" Start" button to start theneasure

4.2.1.2 Measureprocedure

The PEApMeasurewindow opens. Click ofi Start."
When both ears are selected, the test begins with the left
ear If several power levels have been selected, the
measure are taken from the highest to the lowest power
level.
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Voyant de réjection
Gauche -- 30dE Puissance

Zone de graphique
de la mesure précédente

Zone type des ondes I,
Il etV

Zone de graphique
de la mesure en cours

Nombre de clic effectués

Two curves are displayed. The bottom curve is the one currently beated and its shape is updated in real time
based on the number of clicks already sent to the patient's ear. The top curve is the trace of thenmasioaed his
display mode allows you to see if a certain reproducibility of the curves emerges over the courseeaktire

The rejection indicator alerts you when the rejection threshold is reached. If 40 successive rejections are detected, the
measurés blocked and the messdgRejection” appear®n the screen. This means that the patient has excessive muscle
activity. When the patient is more relaxed, theasurewill automatically restart. If this phenomenon persists, it means
that the rejection threshold has besattoo low. Exit themeasureand restart a newneasureby setting the rejection
threshold higheor to automat.

The" Stop" button allows you to stop the curraneasureand move on to the repetition, intensity, or next ear. The
cross at the top right of the screen allows you to stoprtbasurecompletely. Once the current data acquisition is
complete, the curve igecreatedYou now have the choice of saving the data by clicking $ave' or deleting it by
closing this window using the back cross.

l s| For more details on the curve viewing optiopigaserefer to the sectiagh2.3.

J i The saved data can be viewed in the pati€édtsnsultation" menu.

4.2.2 Screening mode
4.2.2.1 Measuresettings

Sélectionner I'Oreille

Once thePEAp screening diagnosis has been selected, m
the configuration windowappears It allows you to

adjust the settings shown below. Pmssance
Chllp
J Cablage 3 point il
W b Cablage
[Annuler]

A" Power": by convention, screening tests in newborns must be performed between 35 and 40 dB. However, it is
possible to change this value, above 50 dB, the device displays a message indicatingteguhavill no longer
correspond to a screening test.

A Chirp": replace the Click stimulus with@hirp stimulus (the chirp stimulus can only be used for screening).

A" 3-point wiring ": allows you to use a setup with only 3 electrodes instead of the standard setup with 4 electrodes.
Instead of using a red and blue electrode on their respective mastoid bones, here it is possible to use only the red
electrode placed on the backtbé newborn'seck.

A Wiring " button: displays an illustration of the placement of the electrodes onetivborn
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Traditional 4point setup

Simplified 3-point setup

A" Tube": check this box when using insert stimulators with a tube.

Select’ Left" or" Right" ear to start theneasure

/.4 The status of th&3-point wiring" and" Tube" options is saved for futumeasurs, but the power is al-
“ \J) ways reset to 40 dB to return to screening test conditions.

4.2.2.2 Measureprocedure

When themeasureis launched, if the electrodes are Les impédances ne sont pas bonnes.
incorrectly positioned or connected, an impedance Elles ne doivent pas dépasser 10ka.
verification window is displayed. -

The impedance values must be as low and as balanced Impédances -

as possible to ensure the quality of theasure

J’ If the V- value is greater than7€! , clean the patient's forehead again and reattach new electrodes.

If the V+ value is higher tham 7@ , check that the electrode placed on the mastoid (or on the back ¢

J ) neck, depending on the selected setup) is properly attaémetessary, clean again and reattach a new
St electrode.

The PEAp Measurewindow opens. Click oni Start."
Themeasuravill begin; ensure that the patient does not
move too much during themeasure

Cormrélation : 0 %
Onde ¥ : 0.00 ms- 0.00 ms
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Two superimposed curves are displayed, whichcagatedin turn. Thismeasuing mode allows the correlation
between two curves to be calculated.

Voyant de réjection Al 15H001
Vert => OK PEAP = X
Rouge => Trop d'activité Draits -~ d04E

musculaire Puissance

Zone de normalité de
'onde V

Zone de graphique
de la mesure en cours

Corrélation entre les 2
courbes
Comrélation - 48 % Sto Latence des ondes détectées
OndeV: 6.62ms- 6.00 ms P

The rejection indicator warns when the rejection threshold is reached. If it remains stuck in the red, this means that
thepatenb s mus cl e a c.tOhcethetpatient ismote oetaxedh, thedsurevill restart automatically. If this
phenomenon persists, try repositioning the electrodes to reduce impedance, or penfoeastiret another time when
the patient is less agitated.

The" Stop" button and the cross at the top right of the screen allow you to stoetwire

Nombre de clic effectués

Under normal use, thmeasurewill stop automatically

Test REFER

Either because the maximumeasuretime has been @

reached and the device is unable to validatertbasure

Test PASS

Or because the device has determined thattesure
is valid (the correlation between the two curves is good V
and the wave markers 5 are placed in the same location) -

In both cases, it is possible to saveneasuralirectly or view it and then choose whether or not to save it.
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4.2.3 Viewing the measure

J ’ Refer to the sectighfor more details on patient management.

Marqueur V sélectionné

Accés aux options sup-
plémentaires

Zone de graphique Placement automatique

Puissance et oreille ~ des marqueurs I, IIT et V

e __Sélection du marqueur a
; placer
Défilement des diffé- 27 ¥ ) “1-"\_,."' I Zone de «normalités»

rentes puissances pour le marqueur V

Sélection de I'échelle de

temps des graphiques
Droite 04E

Sélection de ou des W .
Droite J Gauche

oreilles a afficher

When viewing &PEAp, the window above appears, allowing you to process the curves. The primary gB&lAy a
is to identify the electrophysiological waves emitted by the auditory nerve, namely waves |, Il, Ill, IV, and V. The presence
or absence of these waves and their temporal placement will allow you to detect different pathologies.

The device offers various tools for this purpose

A At the top of the screen, there are buttons for each marker. Click on one of the buttons to place the corresponding
marker on the curves. To guide the placement, "normal" areas are grayed out, and the marker is placed by simply
clicking on the curve.

A The" Auto" button automatically places markers on waves |, lll, and V. If the wave isrongsenougtor falls
too far outside the "normal” zone, it will not be placed.

A At the bottom right is a button that allows you to adjust the time scale of the curves, making it possible to display
5ms 10ms or 20ms(this corresponds to the time elapsed after the stimulation click).

A At the bottom left, you can select whether or not both ears should be displayed at the same time.

A Finally, the"+" and"-" buttons allow you to scroll through the different powers that have been recorded.

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

-/ Gauche -/ Droite MENIT 1 _Retour
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Gauche —- 9046 Dr oite —- 904B

The" Latency" option replaces the graphs with latency EOEGEETE e
tables calculated from the markers placed on the curves. (216 | 203 | 410 il 219 [ 1.75 | 3.94 [y

The latencies displayed ardll, 11l -V, and FV.
play IEIMEEANEEE — RSN —
ENET | EECEETE
: :
EONIEEEEE (SO
203 | ves | 501 [l 203 | s | o |

|
-/ Gauche -/ Droite MERIT 10 _Retour

il 014 = ———
5D ——

< Jlatence] Courbe | Delta

A second click on th&Latency" button displays latency
graph for waves |, Ill, and V. .

‘"-IT_"'-III_

-i-|-|-|-

./ Droite ./ Gauche [RIV 103 _ Retour

. . Delta droitersgauche . en ms
The " Delta" option displays a summary table of the

deltas between the left and right wavefarmeasure (at

the same intensity).

The red boxes indicate deltabove "normal" (set
atma i ).

Gray boxes marked "N/C" mean that there is not enough
information to calculate the corresponding delta
(markers are missing).

Finally, the" Curve" option allows you to select curves individually to display them in full screen. This provides a
more detailed curve, allowing you to place markers more precisely, for example.
Click "Back" to return to the mukturve window.

..\_,.\"\ ! ’

Gauche -- #0dE Droite -- $04E

UV BN

Gauche -- i:-l:l-:IE

- - . - 454
Gauche -- T04E Droite -- TOJE

JGEI.II:]’IE JDrnite 10ms ) Retour ‘

Power (dBHL) : 90
Hombre de stim : 1000
Clic / Seconde : 17

~ When several iterations of the same power are selected, they are superimposed on the same graf
\ J ’ are placed and deltas are calculated on the first curve of the graph (red or blue curve).
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4.2.4 Screening consultation

J j Refer to the sectioR.4 for more details on patient management.

Accés aux options sup-
plémentaires

Placement automatique
du marqueur V

Test Pﬁk55||" Sélection du marqueur a

Zone de graphique placer

Lo

Validation ou non de la z _"“hv ]
mesure N

Sélection de I'échelle de
temps des graphiques

Info mesure
¥ dBHL] : 40
Nombre de st! ;730 10ms | Retour |

During aPEAp screeningawindow (screenshot abovappears and allows you to process the curves. The primary
goal of aPEAp screening is to detect the appearance of the V wave at a relatively low power. It is the presence or absence
of this wave that will determine whether the subject's hearing is diagnosed pysitinegativéy.

The wave placement angeasurevalidation are performed automatically during acquisition, but the device still offers
a few toolgto refinethe result

A At the top of the screen, there are buttons for each marker. Click on one of the buttons to place the corresponding
marker on the curves. To guide the placement, "normal" areas are grayed out, and the marker is placed by simply
clicking on the curve.

A The" Auto" button automatically places the V marker. If the wave isstraing enougtor if it is too far outside the
"normal” zone it will not be placed.

A At the bottom right is a button that allows you to adjust the time scale of the curves, making it possible to display
5ms 10ms or 20ms(this corresponds to the time elapsed after the stimulation click).
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4.3 ECochG

Refer to the sectiotB.2" for instructions on the necessary equipment and patient preparation.

4.3.1 Measuresettings

ECochG
Power (dBHL)

Once theECochG diagnosis type has been selected, the Clic / Seconde -

Wf Tube W Nb Stim

configuration window appears This allows you to
adjust the parameters shown in the table below.

Impédances :
G. 4.64kQ V- 1.90kQ

+/ Gauche Réjection

Droite

Power @B HL) Allows you to select the acoustic intensity to be tested

Number of clicks per second
Recommended 11 clicks/s

Allows you to see which stimulator is active and to switch betweel
two audio outputs

This option must be checked if the standard configuration (using t
electroacoustic kit supplied with the device) is used.

By checking thé No. of stims' box, you can determine the number
averages (number of clicks) that will be performed before the test
Number of stim automatically stopped. Otherwise, the test will continue until it is
manually stopped by the operatdvlifimum of 1000 averages
recommended

Left/Right Allows you to select the ear to be tested

Clicks/Second

Connected stimulato

Tube

- The small disk icon at the bottom right of this screen allows you to save the settings defined above. They
y will become the default settings for this typenodasure

After selecting the ear and connecting ECHO-DIF, the" Start" and” Rejection” buttons become active.
The central rectangle displays the impedance values measured on the etectrddetheright ear orV+ for
theleft ear andv- relative toREF.

The impedance values must be as low and as balanced Impédances -
as possible to ensure the quality of theasure G. 464k V- 1.90kQ

. Ifthe V-value is greater thagdl , cleanthe patient's forehead again and reapply new electrodes.

{ l . Ifthe V+ value is greater thaqi®,l , check that the gold earpiece corresponding to the selected ear is cor-
@ ) rectly positioned, then add 1 or 2 drops of saline solution to the ear canal.

~ . Ifthe V+and V values are greater thartl, make sure the plier and the electrophysiology wire are c
; l , rectly connectedif both values are greater than @) but are balanced (gap p'®/), the measure is po
Y sible.

Once the impedances are correct, the rejection must be calibrated. This step is essential and must be performed with
the utmost care. The aim is to define the average level of muscle activity in the patient at rest. GRefeotion” to
open the configuration window for this parameter.
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The time signalappearson the screen. The indicator
light at the top left shows whether the signal has reached

the rejection thresholdV( =threshold reached,

=signal below threshold). The rejection level is
determined as percentage. The highetthe percentage,
the more permissive the rejection. Tdherkestareain the
center of the graph indicates the range in which the
system will not trigger rejection. It can be adjusted
manually with the +/ controller or automatically by
clicking on" Auto."

J ’ The patient should be as relaxed as possible during this step.

{4 The rejection level must be adjusted so that the rejection indiéatpagtivates when the patient blinks
‘ ‘D or swallows. At rest, it should not activate more than once or twice per second.

Click the" Savé' button to save the value and return toE@ochG settings menu.
Click on the" Start" button to start theneasure

4.3.1.0 Measureprocedure

The ECochGVeasurewindow opens. Click ofiStart."
The patient hears the sound.

Voyant de réjection ECDChG

Zone de graphique
de la mesure en cours

Nombre de clic effectués

Réglage de la réjection
en temps réel

A time curvewill be displayed,t will appear as the measure happdtsshape is updated in real time based on the
number of clicks already sent to the patient's ear.

The rejection indicator alerts you when the rejection threshold is reached. If 40 successive rejections are detected, the
current point is rejected and the messaBejection" appearon the screen. This means that the patient has excessive
muscle activity. When the patient is more relaxed nie@surewill automatically restart. If this phenomenon persists, it
means that the rejection threshold has bs&sttoo low. You can widen the rejection threshold directly with the +/
controller at the bottom of tteereen, or exit thmeasurdy clicking on"” Stop" and then restart a neweasurdy setting
a higher rejection threshold.

The" Stop" button allows you to stop theeasureThe curve igecreatedYou now have the choice between saving
data by clicking orf Save" deleting it by closing this window or restarting a nesvasuredy clicking on" Restart."
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4.3ECochG

l ' \I' For more details on the curve viewing optiopigaserefer to the sectiah3.2.

l i The saved data can be viewed in the patié@@nsultation” menu.

If a new measureis restarted, the same process as
described above i®o.
The new curve will be displayed superimposed on the

first one. This allows you to quickly visualize the
repeatability of theneasurs.
It is thus possible to restart up to fiveeasurs

consecutively.

4.3.2 Viewing measures

l i Refer to the sectighfor more details on patient management.

Marqueurs

Informations
conditions de
mesure

When viewing arECochG, awindow (screenshoabovg appears and allows you to process the curves. The primary
goal of anECochG is to identify the electrophysiological waves emitted by the cochlea and the auditory nerve, namely
the SP, AP, Ill, and V waves. The presence or absence of these waves, their temporal placement, and their amplitude

‘ i

553

Power (dBHL) : 85
ombre de stim : 1000
Clic / Seconde : 11

ratios will enable the detection of vauis pathologies.

To do this, the device offers various taols

A Themeasure taken in succession are superimposed on each other, with distinct colors to differentiate them. This

Acces aux options sup-
plémentaires

Sélection du marqueur a
placer

Zone de graphique des
mesures réalisées

Sélection de I"échelle de
temps des graphiques

allows the repeatability of the waves from eneasurdo another to be verified.

A At the top of the screen, there are buttons for each marker. Click on one of the buttons to place the corresponding
marker on the curves. To guide the placement, "normal” areas are grayed out (for AP, Ill, and V), and the marker

is placed by simply clickig on the curve.

A At the bottom right is a button that allows you to adjust the time scale of the curves, making it possible to display

5 msor 10ms(this corresponds to the time elapsed after the stimulation click).

In order to calculate the amplitude ratio between SP and AP, it is essential to determine a referenc

\ l ,  Todo this, simply place the "0" marker at a point that appears to be closest to the center or baselil
¥ y-axis) of the curve.

5

l j The AP wave corresponds to wave ltioé PEAp.
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The"->" button at the top right allows you to access
another toolbar.

55370 0
Power (dBHL) : 83
Hombre de stim : Il]l]l]
Clic / Seconde :

The " Ratio" option displays a summary table of the ar o se | ap | spmp |
" EEm T T

amplitude ratios between SP and AP on all curves.
The percentage ratio is obtained using the following
formula

YO OQ1 €

YORNERON  FE—aey .

Clicking on one of the lines in this table allows you to
view the curve individually.

This provides a more detailed curve, allowing you to
place markers more precisely, for example.

Click on "Back" to return to the multurve window.
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4.4 VEMP

Refer to the sectiotB.3" for instructions on the necessary equipment and patient preparation.

i . The device can be used to perfaaEMP. To performoVEMP, please use tHeCHOSOFT software
JJ and refer to the sectiéril .

4.4.1 Measuresettings
VEMP [ X

Nombre de stim: @ 20 [E3
Clic/Seconde ' @ 9+ B

Onge the\/.EMP'dlagnoss type has been selecte_:d, the e
configuration windowappearslt allows you to adjust ) :
the parameters shown in the table below. I Clc [ Burst SO &) _insert |
Impedances :
G. 4.69kQ D. 4.74kQ) VY- 1.97kQ
JGﬁuche
JDmite
Defines the number of averages (number of clicks) required to ob
Number of stim measure

Recommendedminimum 100 averages
Number ofclicks/burstger second
Recommended 5 to 10 clicks/s

Allows you to select the acoustic intensities to be tested and the n
of repetitions for eachower level

Allows you to see which stimulator is active and to switch betweel
two audio outputs

This option must be checked if you are using a tube between the
Tube acoustic stimulator and the subject's ear in order to automatically
correct the delay and power loss induced by this tube.

Clicks/Second (Hz)

Power setting

Connected stimulato

Click/Burst 500 Hz | Allows you to select the acoustic stimulus to be used

Left/Right Allows you to selecthe ear(s)to be tested

/4 The small disk icon at the bottom right of this screen allows you to save the parameters defined above.
g I / They will become the default parameters for this typmeésure

After selecting the ear(s) and connectihg ECHO-DIF, the" Start" button becomes active. The central rectangle
displays the impedance values measured on the electkbt&s andV- relative toREF.

The impedance values must be as low and as balanced

. . Impedances :
as possible to ensure the quality of theasure G 4650 D. 433kQ V- 1.78kQ

l \| If the V- value is greater thagdl , clean the patient's forehead again and reapplyetestrodes

, & Ifthe V+ value is greater tha! , check that the electrode placed on the sternocleidomastoid muscle is
A J properly attached. If necessary, clean the area again and reattach a new electrode.

P If the V+ and \ values are greater thxffl, make sure the plier and the electrophysiology wire are ¢
] JJ rectly connected. If both values are greater thal@10ut are balanced (gap p'®J), the measure is po
Y sible.

Once the impedances are correct, the rejection must be calibrated. This step is essential and must be performed with
the utmost care. The aim is to define the patient's average muscle activity level when they are in the supine position. Click
on" Rejection” to open the configuration window for this parameter.
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The time signalappearson the screen. The indicator
light at the top left and a gauge indicate whether the =
contraction level is correct/(= no contraction, = the
contractionis tooweak,) = thecontractions sufficient

to take theneasurg

There are three rejection levels to best suit the level of
contraction that the patient can provide. However, with
rejection set td'low," the measuremay be of poorer

quality.

X

Réjection Moyenne

Click on the" Start" button to begin theneasure panls Pesse

4.4.1.1 Measureprocedure

Selectionnez l'oreille
del/depart

If you want to perforrmeasure on both ears, the device
will ask you which ear you want to start timeasuren.

The VEMPMeasurewindow opens. Click ofi Start."

A window will appear indicating the ear with which the
diagnosis will begin. Click anywhere on the screen to
start themeasurg the patient will hear the sound. If

Test sur I'oreille Right
sgveral power levels h_ave been selectedtbasure Toucher Pecran
will be taken from the highest to the lowest power level. pour continuer

Voyant de réjection
\« Gauche -- 95dE Puissance

Zone de graphique
de la mesure précédente

Gauchg -- 54E

Zone de graphique
de la mesure en cours

Nombre de clic effectués

Two curves are displayed. The bottom curve is thestrasving the current measure being maata its shape is
updated in real time based on the number of clicks already sent to the patient's ear. The top curve is of the previous
measure
This display mode allows you to see if a certain reproducibility of the curves emerges over the courseastine
The" Stop" button allows you to stop the curraneasurend move on to the repeat, intensity, or next ear. The cross
at the top right of the screen allows you to stoprtieasurecompletely. Once the current data acquisition is complete,
the curve igecreatedYou now have the choice of saving the data by clicking $ave' or deleting it by closing this
window.

If both ears were selected when configuring tieasureat the end of theneasureon the first ear, the device will
indicate that theneasurewill begin on the other ear. Click on the screen to startrtbasure
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Y The impedance is displayed to verify that the electrode placed on the sternocleidomastoid muscle of the
u other ear is correctly positioned.

J For more details on the options for viewing cunmeaserefer to the sectich4.2.

' [ ,ﬁ The saved data can be viewed in the patié@@nsultation” menu.

4.4.2 Viewing measures

‘ [ ’ Refer to the sectighfor more details on patient management.

Marqueur P44 sélectionné

Accés aux options sup-
plémentaires

Zone de graphique Sélection du marqueur a

placer
Puissance et oreille

Défilement des diffé-
rentes puissances

Zone de «normalité»
pour le marqueur P44 Sélection de I'échelle de

temps des graphiques

Sélection de ou des .
oreilles & afficher ULl 60ms  Retour

When viewing avEMP, a window (screenshoabovg appears and allows you to process the curves. The primary
goal of aVEMP is to identify the electrophysiological waves emitted by the saamrkdcal reflexes, namely waves
P13, N23, P30, N34, and P44. The presence or absence of these waves and their temporal placement will enable the
detection of various pathologies.

The device offers various tools for this purpose

A At the top of the screen, there are buttons for each marker. Click on one of the buttons to place the corresponding
marker on the curves. To guide the placement, "normal” areas are grayed out, and the marker is placed by simply
clicking on the curve.

A Onthe bottom rightornieris a button that allows you to adjust the time scale of the curves, making it possible to
display 30msor 60ms (this corresponds to the time elapsed after the stimulation click).

A Onthe bottom lefcornet you can select whether or not both ears should be displayed at the same time.

AFinally, the" + " and"-" buttons allow you to scroll through the different powers that have been recorded.

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

Gauche Itk 60ms Retour
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The" Latency" option replaces the graphs with a table
summarizing the temporal placement of each marker.

Gauche Droite Boms . Retour‘
Finally, the" Curve" option allows you to select curves individually to display them in full screen. This allows you

to have a more detailed curve, for example, to place markers more precisely. Click "Back" to return to -thervaulti
window.

Power (dBHL) : 90
Nombre de stim : 300
Clic / Seconde : 10

Gauche - Droite M| _Retour

J ' When multiple iterations of the same power are selected, they are displayed superimposed on the s
/ Markers are placed on the first curve of the graph (red curve).

The" Latency" option replaces the graphs with a table
summarizing the temporal placement of each marker as
well as the latencies between P33 and N34P44.

Power (dBHL) : 90
Hombre de stim : 300
Clic / Seconde : 10

The" Report" option displays a table summarizing the
amplitude (i.e., electrical) placement of each marker and
the differences between RN23 and N34P44.

OS User Guide 62
ECHO01XN11GA6 ENi 2025/07



Handheld mode measure 4 5DPMC

45 DPMC

Refer to the section entitle®.5" for instructions on the equipment required and patient preparation.

4.5.1 Measuresettings DPMC
Power (dBSPL) :
Nombre de stim :
Fréquence (Hz) -

Once theDPMC diagnostic type has been selected, the Stimulateur connecté : (GRS
configuration windovappearsThis window allows you Impedances -
to adjust the parameters shown in the table below. G. 2.30k{) V- 2.49k0

+/ Gauche Réjection

Droite

Adjusts the intensity of the acoustic stimulation
Recommended between 80 and 90dB

Defines the number of averages required to acquire a point
Recommended minimum 100

Frequency of the stimulation burst

FrequencyHz) Recommended 1,000 Hz with a variance of TiOddepending on
surrounding electromagnetic interference

Allows you to see which stimulator is active and switch between tf
two audio outputs

Left/Right Allows you to select the ear to be tested

Power (IB SPL)

Number of stim

Connected stimulato

J= ™ The small disk icon at the bottom right of this screen allows you to save the settings defined above. They
\‘J) will become the default settings for this typenoéasure

After selecting the ear and connectingeCcHO-DIF, the" Start" and" Rejection" buttons become active. The central
rectangle displays the impedance values measured on the electtedes theright ear orV+ for theleft ear andv-
relative toREF.

The impedance values must be as low and as balanced [ E——
as possible to ensure the quality of theasure G. 464kQ V- 1.90kQ

J’ If the V- value is greater thag@ , clean the patient's forehead again and reattach new electrodes.

If the V+ value is higher thg(i®, , check that the gold earpiece is correctly inserted into the patient's ear
“ ‘J) and add 1 or 2 drops of saline solution to the ear canal.

Once the impedances are correct, the rejection must be calibrated. This step is essential and must be performed with
the utmost care. The aim is to define the average level of muscle activity in the patient at rest. 'GRefeotion” to
open the configuration window for this parameter.

The time signalppearson the screen. The indicator
light at the top left shows whether the signal has reached

the rejection threshold/( = threshold reached, =

signal below threshold).

The rejection level is determined as a percentéige.
higherthe percentage, the more permissive the rejection.
The darkestareain the center of the graph indicates the
range in which the system will not trigger rejection. It
can be adjusted manually with the- ®ontroller or
automatically by clicking off Auto."
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J ’ The patient should be as relaxed as possible during this step.

{3  The rejection level must be adjusted so that the rejection indicatorVighagtivates when the patient
‘ \J) blinks or swallows. At rest, it should not activate more than once or twice per second.

Click the" Save' button to save the value and return toEHRMC settingsmenu.
Click on the" Start" button to start theneasure
4.5.1.0 Measureprocedure

TheDPMC Measuravindow opens. It allows you to set
the patient's starting positionEach position is
represented bg color Vertical, Horizontal Inclined, or

Once you have made your selection, click"@tart"
to begin themeasureThe patient will hear a sound.

Barre de progression

Voyant de réjection
Courbe de phase

Min/Max signaux

130 —156 —1519
—

I

&

Position patient

Ajustement du seuil
de rejection

A progress bar shows you the progress of a point. When the progress bar has crossed the width of the screen, the
system adds a point to the graph. This graph contains several pieces of infarmation

A The phase curve represents the measured phase shift value, between +180. The color of each point on this curve
depends on the patient's position.

1. The index indicated abovenaeasurgoint is the phase shift value in degrees.

2. The index indicated in white belowraeasurepoint is the ratio between the useful signal and the average
noise in dB (S/N). To validate a point, this value must be greater tiBn 6
A To assist you in analyzing a point, the system plots two solid curves in the lower part of the graph.

1. The green curve represents the useful signal.
2. The red curve represents the average noise level.

3. The two indices displayed on the right are the Min/Max values of the useful signals and average noise. These
values are specific to the system and have no scientific value. Calculated in electrical dB (20*log(signal)),
they are provided for information gaoses only to enable a qualitative comparison of levels across several
measurs.

You can pause acquisition at any time using'tRausé button. This allows you to temporarily interrupt acquisition
when the patient has a coughing fit, for example, or to facilitate position changes.
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The rejection indicator alerts you when the rejection threshold is reached. If 40 successive rejections are detected, the
current point is rejected and the messaBejection" appearon the screen. This means that the patient has excessive
muscle activityOncethe patient is more relaxed, threeasurewill automatically resume. If this phenomenon persists, it
means that the rejection threshold has bestmoo low. Click on" Pausé to suspend theneasurethen increase the
rejection threshold using the adiment button (+/25% of the initial rejection). Restart theeasureby clicking on
"Pausé again

The" Stop" button allows you to stop thmeasureOnce the data acquisition is complete, the curvecieatedYou
now have the choice of saving the data by clicking 8ave" or deleting it by closing this window (a message asking
you to confirm the deletion will appeanswer yes or no).

J ’ For more details on the curve viewing optiopigaserefer to the sectiah5.2.

J ’ The saved data can be viewed in the patié@@nsultation” menu.

4.5.1.1 Prerequisites for using themeasure

If the majority of points on the curve have-a— ratio of less than @B, we recommend natsing the curve
directly. You can adjust several parameters to improve the quality ofi¢asure

1. Restart aneasurdy increasing the number of averages required to acquire a point, for example, add
50 morestims

2. Restart aneasurédy increasing the intensity of the acoustic stimulation &§ 6.

3. The measureof cochlear microphonic potentials is very sensitive to electromagnetic radiation from other electrical
devices located nearby. Repeat theasurdyy shifting the stimulation frequency by fO¢.

4.5.2 Viewing the measure

J ’ Refer to the sectiotdt " for more details on patient management.

Différence de
phase entre A et B

Zone de graphique
graphia Courbe de phase

Min/Max signaux

Placement des mar-
Informations Power (dBSPL) 80 queurs de calcul de
conditions de ombre de stim 100 ‘ déphasage

WL Frequence (Hz) 970

The graph contains several pieces of information

A The phase curve represents the measured phase shift value, ranging from +180. The color of each point on this
curve depends on the patient's position.

1. The index indicated abovenaeasurgoint is the phase shift value in degrees.

2. The index indicated in white belowraeasurepoint is the ratio between the useful signal and the average
noise in dB (S/N). To validate a point, this value must be greater tiBn 6

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

3. The two indices displayed on the right are the Min/Max values of the useful signals and average noise. These
values are specific to the system and have no scientific value. Calculated in electrical dB (20*log(signal)),
they are given for information purpes only to allow a qualitative comparison of levels across several
measurs.

Again, to aid analysis, two markers, A and B, can be freely positioned on the graph to automatically calculate the
phase difference between two positions, for example.

The scale of the phase graph ranges #ad80, but the measured value may exceed these limits. In this 8&€eis
added to this value. This allows all values to be visualized, but sometimes makes the graphs difficult to use. By clicking
and holding in the graph area, you can drag this curve vertically.

-180 -180

Power (ABSFL) 80 Power (dBSFL) 80
CLI A CRRS S TN A | B | Retour DRSS COES ST I A | B | Retour
Freguence (Hz) 970 | Freguence (Hz) 970 |

Curve before sliding Curve after sliding

4.5.2.1 Advanced analysis tools

TheELIOS device includes a range of powerful tools that allow you to analyze all the collected data directly on the
touch screen (without any computer support).

Click on one of the points on the curve. A window with a data analysis table will appear. It contains various
information about the signal being studied.

F1 Stimulation frequency

FREQ Frequency in Hz
POWER Power in nano volts
PHASE Phase shift in degrees

SIN —— -to-noise ratio in
dB

Spectral analysis of the point

To launch spectral analysis of the signal (using Fast
Fourier Transform FFT), click on the'Freq" button

The graph of power (ordinate)jersus frequency
(abscissajpppears The useful spectral energy area is
marked by the vertical white line. The cursor allows you
to adjust the maximum analysis frequency.
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4.5DPMC

Temporal analysis of the point

To start the temporal analysis of the signal, click on the
"Temp" button. The slider allows you to adjust the
maximum time value of the display window.
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4.6 Shift-OAE

Refer to the sectiotB.3" for instructions on the necessary equipment and patient preparation.

4.6.1 Measuresettings

Shift-OAE
Power (dBSPL) 12-[B
L1-L2Fi -
Once theShift-OAE diagnoss type has been selected, u e ) -
the configuration windowappears It allows you to Nombre de stim
adjust the parameters shown in the table below. Fréquence (Hz) B +

Sélectionner I'Oreille
Brancher 'ECHO-0OAE

L2 Adjusts the intensity of the acoustic stimulation of frequency F2
Power (IB Recommended between 60 and 75 dB

SPD Adjusts the intensity of the acoustic stimulation of frequency F1
It is recommended to use the same value as L2.

When checked, the value of L1 varies proportionally to the variatiq
L1717 L2 Fixed L2 while maintaining a fixed differential. To modify the value of L1
individually, this box must not be checked.

Defines the number of averages required to acquire a point
Recommended minimum 40

F2 stimulation frequency

L1

Number of stim

Frequency(Hz) Recommended 1,200 Hz with a variance of + Ha@epending on
surrounding interfering frequencies
Left/Right Allows you to select the ear to be tested

( The small disk icon at the bottom right of this screen allows you to save the parameters defined above.
\ J j They will become the default parameters for this typmeésure

J j Refer to the sectiof2.3.1" for changes to advanced settings.

After selecting the ear and connecting tiae probe, the' Start" button becomes active. Click on th&tart" button
to start themeasure

4.6.2 Measureprocedure

Shift-OAE

The Shift-OAE measurewindow opens. This allows
you to first set the patient's starting position. Each
position is represented by a coldtertical, Horizontal
Inclined, or . Once you have selected the position,
click " Start" to begin theneasure
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e

\‘\‘ If probe verification is configured and enabled (see sesibR), a verification window appears and a

k\:/’ click stimulus is sent to the patient's ear to verify that the probe is correctly positioned.

Calibration Calibration
en cours en cours

If the field isgreenwith the OK indication, themeasurewill start automatically.

If the field is displayed imed, the following messages may appear

-Too many rejections: the surrounding noise is too loud or the patient is too restless.

-Probe not sealedthe size of the earplug is not correct or it is not positioned correctly in the ear.

-Probe blocked the probe is pushed too far into the ear canal or impurities are blocking the tip of the
probe.

This step can be skipped by clicking the>" button.

('/ﬁ'\“‘-‘ When themeasurestarts, the device sethlibrates in a few seconds (2 to 3 seconds). During this phase,
\_=_/ ambient noise must be as low as possible.
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4.6.2.1 Calibration of the oAE Probe

When themeasurestarts, a series of calibrations is performed automatically to determine whetheedseare
conditions are optimal for obtaining usable results. With this in mind, the system may ask the user to make choices in
order to best adjust thmeasurgarameters

A "Weak signal. Check for leaks.Continue measuring?": Signals F1 and F2 are too weak comparethé&r starting
setpoint (at least 20B too weak). This may be due to incorrect positioning of the probe, in particular a problem
with the seal between the probe cap and the ear canal. We recommend ¢thkihgepositioning the probe, and
restarting thaneasureHowever, if you are sure about the probe's positioning, you can continoeetiseireas
normal by clicking' Yes"

A" Signal too strong, blocked canal.Continue measuring?": The F1 and F2 signals are too strong compéoetteir
initial setting (at least 2@B too high). This may be due to incorrect positioning of the probe, in particular if the
probe cap is pushed too far into the ear canal. It is advisable td' 8ligk reposition the probe, and restart the
measureHowever, if you are sure about the positioning of the probe, you can continmedkarerormally by
clicking" Yes"

A "Too many rejections! The earplug has moved or the patient is tense. Restart theeasure?": The recorded signal
has too many fluctuations. This can happen if the patient talks, is too tense, or moves during the calibration phase.
You can restart this phase by clickihges”

A "Too much noisel The cap has come out or the room is noisy. Continue thieeasure?": The average noise level of
the measures too high, and the distortion product signal may not stand out sufficiently from the noise. It is
advisable to click No," check that the patient is not too tense, and ensure that the test environment is not too noisy.
However, you can continue tineeasurdoy clicking” Yes"

A "Weak signal! Do you want to automatically adjust the settings?" The distortion product signal tso weak for the
measurdo be reliable. By clicking Yes" the system will change thmeasuresettings (power and/or number of
averages) to try to obtain a suitable signal strength. If you thk" you will be redirected to the configuration
window.

A" The signal is an artifact. Change the test frequency and restart thmeasure": The system detects that the
distortion product signal is an artifact, most oftkreto the resonance frequency of the cavity represented by the
ear canal. To counter this phenomenon, it is often sufficient to change the stimulation frequency by a few hertz so
that it is no longer within the resonance frequencies of the patient's earlaadalthis, click' OK" and you will
be redirected to the configuration screen. Changé&d¢la@ency by ten or twenty hertz and restartrtteasure

A "Signal too weak. Artifact test impossible.Continue measuring?" In order to perform the artifact test, tegstem
measures distortion products at different frequencies. In some patients, distortion products may not exist at these
frequencies. The artifact test cannot therefore be performed. Ymevcartheless continue tieeasurey clicking
"Yes" You can try to overcome the problem by clickingo" and changing the stimulation frequency by a few hertz.

4.6.2.2 Measure

A 200900200 = -
so 135 ——

Barre de progression ——

Voyant de réjection””

.
~ Courbe de phase

Dernier point réalisé —_ N Min/Max signaux

/en dB SPL
Position patient —__

Ajustement du seuil
de rejection

A progress bar shows you the progress of a point. When the progress bar has crossed the width of the screen, the
system adds a point to the graph. This graph contains several pieces of infarmation
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A The phase curve represents the measured phase shift balwesent180. The color of each point on this curve
depends on the patient's position.

1. The index indicated abovemnaeasurgoint is the phase shift value in degrees.

2. The index indicated in white belownaeasuregoint is the ratio between the useful signal and the average
noise in dB (S/N). To validate a point, this value must be greater tiBn 6

A To assist you in analyzing a point, the system plots two solid curves in the lower part of the graph.

1. The green curve represents the useful signal.
2. The red curve represents the average noise level.
3. The two indices displayed on the right are the Min/Max values of the useful signals and average noise.

You can pause acquisition at any time using'thausé button. This allows you to temporarily interrupt acquisition
when the patient has a coughing fit, for example, or to facilitate position changes.

The rejection indicator alerts you when the rejection threshold is reached. If 40 successive rejections are detected, the
current point is rejected and the messaBejection” appearn the screen. This means that the acoustic noise is too
high. There are several possible causes for this

1. The patient is making too much noisncethe patient is calmer, thmeasurewill automatically restart. If this
phenomenon persists, it means that the rejection threshold hasdberenlow. Click on" Pausé to suspend the
measurethen increase the rejection threshold using the adjustment button. Restagathgreby clicking on
" Paus€ again.

2. The probe is poorly positioned. The probe may move duringidesurgespecially if you are performing postural
tests. In this case, click drstop," reposition the probe (see paragrajths), and restart theneasure

3. The ambient noise is too loud. The noise intrinsic to the room where you are takingaberenust not exceed
60 dB.
The" Stop" button allows you to stop theeasureOnce the data acquisition is complete, the curvecieatedYou
now have the choice of saving the data by clicking 8ave' or deleting it by closing this window using the back cross
(a message asking you to confirm the deletion will apeewer yes or no).

f ‘ “i For more details on curve viewing optiopgaseefer to the sectioh6.3.

U The saved data can be viewed in the patié@@nsultation" menu.

4.6.2.3 Prerequisites for using themeasure

If the majority of points on the curve have-a— ratio of less than @B, we recommend natsing the curve
directly. You can adjust several parameters to improve the quality ofi¢asure

1. Restart aneasurdy increasing the number of averages required to acquire a point, for example, add
20 morestims

2. Restart aneasurédy increasing the intensity of the acoustic stimulation d&i§ 6.

3. Acoustic distortion products are highly sensitive to hearing loss and ambient noise in the stimulated frequencies. Restart
themeasureby shifting the stimulation frequency by m'@dq.
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4.6.3 Viewing the measure

‘ ! ?ﬁ Refer to the sectiot4 " for more details on patient management.

, A-B = 27 < — Différence de
] phase entre A et B

Shift-OAE e BBED

Zone de graphique
Courbe de phase

\ Min/Max signaux
/en dB SPL
K

Placement des mar-
__queurs de calcul de

Informations Power (dBSPL) 70
déphasage

conditions de —FFRT NI SRS S T I 10} Al B |Retour
LWL Frequence (Hz) 1204

The graph contains several pieces of information

A The phase curve represents the measured phase shift value, between +180. The color of each point on this curve
depends on the patient's position.

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

A To assist you in analyzing a point, the system plots two solid curves in the lower part of the graph.

1. The green curve represents the useful signal.

2. The red curve represents the average noise level.
3. The two indices displayed on the right are the Min/Max values of the useful signals and average noise.
Again, to help with the analysis of the results, two markers, A and B, can be freely positioned on the graph in order

to automatically calculate the phase difference between two positions, for example.

The scale of the phase graph is between +£180, but the measured value may exceed these limits. In this case, +360 is
added to this value. This allows all values to be displayed, but sometimes makes the graphs difficult to use. By clicking

and holding in thgraph area, you can drag this curve vertically.

Shift-0OAE

]

Shift-OAE

18013

Power (dBSFL) 7O Power (dBSFL) 7O
Hombhre de stim 40 Nombre de stim 40
Fregquence (Hz) 1204 Fregquence (Hz) 1204

Curve before sliding Curve after sliding

OS User Guide 72
ECHO01XN11GA6 ENi 2025/07



Handheld mode measure 4.6 Shift-OAE

4.6.3.1 Advanced analysis tools

TheELI1OS device includes a range of powerful tools that allow you to analyze all the collected data directly on the
touch screen (without any computer support). Click on one of the points on the curve. A window with a data analysis
table will appear. It containsavious information about the signals measured at different frequencies.

2 Fla F2 Main distortion product
F1 Stimulation frequency F1
F2 Stimulation frequency F2
2 F20F1 Secondary distortion product
FREQ Frequency in Hz
POWER Power in dB
PHASE Phase shift in degrees
SIN —— -to-noiseratioin dB
SPL

(L The column marked in green represents the distortion product studied in the previous phase graph. It is
\y possible to modify this value; to do so, refer to the section enti2l&d1""

Spectral analysis of the point

To launch spectral analysis of the signal (using Fast
Fourier Transform FFT), click on thé' Freq" button.
The graph showing power (ordinate) versus frequency
(abscissavill appear The useful spectral energy zone
is marked by the vertical white line. The cursor allows
you to adjust the maximum analysis frequency.

For example, on the picture to the rigktiree other
spectral lines with significant power can be seen to the
right of the useful spectral energy zone. From left to
right, these are the stimulation frequency F1, followed
by F2 and finally thesecondary distortioproduct(c 2
Q)

Temporal analysis of the point

To launch the temporal analysis of the signal, click on
the" Temp" button. The slider allows you to adjust the
maximum time value of the display window.

For this type oimeasurethe general shape of the time
signal is very easily identifiable. It represents the
modulation of the stimulation frequencies F1 and F2.
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4.7 Program
Refer to the sectigh3for instructions on the necessary equipment and patient preparation.

4.7.1 Measuresettings

DPgramme
Power (dBSPL)

Once theDPgrammediagnosis type has been selected, Nombre de stim

the configuration windowappears It allows you to Dépistage

adjust the parameters shown in the table below. — -
Sélectionner I'Oreille
ECHO-OAE OK

Gauche

Droite

Power@B SPL) Adjusts the intensity of the acoustic stimulation of L2 and displays
intensity of L1.
Number of stim Defines the number of averages required to acquire a point

Recommended minimum 40

" Screening Activates screening mode. See paragragh?
Allows you to access the settings for the intensity difference betwy
Settings L1 and L2, the selection of frequencies to be tested, and advance
parameters for detection ircreening mode. (see paragrap!3.1.1)
Left/Right Allows you to select the ear to be tested

J ’ The" Settings" button can be unlocked in tHOEA Config" menu (see paragrap!3.1).

The small disk icon at the bottom right of this screen allows you to save the settings defined above. They
‘ “J) will become the default settings for this typenoéasure

After selecting the ear and connecting d»& probe, thé' Start” button becomes active.
Click on the" Start" button to start theneasure

4.7.1.0 Measureprocedure

The DPgram measurewindow opens. The curve is
displayed with default values Q6 for the
signal, p ™ 6for noise) on the frequencies that were
selected during configuration. Cli¢iStart" to start the
measure

Réjection dB
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Q\\ If probe verification is configured and enabled (seetiorb.6.2), a verification window appears and a

|
/ click stimulus is sent to the patient's ear to verify that the probe is correctly positioned.

Calibration Calibration
en cours en cours

-

If the field isgreenwith the OK indication, themeasurewill start automatically.

If the field isred, the following messages may appear

-Too many rejections: the surrounding noise is too loud or the patient is too restless.

-Probe not sealedthe size of the earplug is not correct or it is not positioned correctly in the ear.

-Probe blocked the probe is pushed too far into the ear canal or impurities are blocking the tip of the
probe.

This step can be skipped by clicking the>" button.

' \‘ When each frequency is started, the devicecadibrates in a few seconds (2 to 3 seconds). During this
= / phase, ambient noise must be as low as possible.

When each frequency starts up, a series of calibrations is performed automatically to determine whadasutiee

conditions are optimal for obtaining usable results. With this in mind, the system may indicate to the user that certain

conditions are not good

1 "Weak signal. Check for leaks.Continue measuring?": Signals F1 and F2 are too weak comparethé&r starting

setpoint (at least 26B too weak). This may be due to poor probe positioning, in particular a problem with the seal

between the probe cap and the ear canal. Itis advisable t8 Miick reposition the probe, and restart theasure
However, if you are sure that the probe is positioned correctly, you can contimieabereas normal by clicking
"Yes"

9 "Signal too strong duct obstructed. Continue measuring?": Signals F1 and F2 are too strong compawgedheir

initial setting (at least 2@B too high). This may be due to incorrect positioning of the probe, in particular if the

probe tip is inserted too deeply into the ear canal. We recommend clidkmg repositioning the probe, and
restarting theneasureHowever, if you are sure that the probe is positioned correctly, you can continuesthere
as normal by clicking Yes"

Once calibration is complete, theeasuraevindow is displayed

il 1o/0s/z01 ——

DPgramme - o

Barre de progression ——
/_,

Voyant de réjection/ Fréquence en Hz

Niveau de signal
en dB SPL

———Mesure en cours

Mesure & venir <

Niveau de réjectio - o -
il Réjection LY stop |

Niveau de bruit

A progress bar shows you the progress of the test for a given frequency. When the progress bar has crossed the width

of the screen, the system updates the point corresponding to the frequency being tested.
This graph contains several pieces of information
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1 The green curve represents the power in dB of the distortion product at the various selected frequencies.
1 The index indicated in white below a point is the power value of the distortion product.
1 The vertical white numbers indicate the test frequency for each point.

1 The red curve represents the average noise level.

The rejection indicator alerts you when the rejection threshold is reached. This means that the acoustic noise is too
high. There are several possible causes for this

1 The patient is making too much noise. Once the patient is calmenetisuravill automatically restart. If this
phenomenon persists, it means that the rejection threshold has been calibrated too low.nedstireby
clicking on" Stop" and then restart a new one.

1 The probe is incorrectly positioned. The probe may move duringné@sureparticularly if you are performing
postural tests. In this case, clititop," reposition the probe, and restart a meeasure

1 The ambient noise is too loud. The intrinsic noise in the room where you are takingabigrenust not exceed
60dB.

The" Reject' button allows you to change the acceptable noise level. The higher this number, the greater the risk of
incorrectmeasurs. If 40 successive rejections are detected, the current point is rejected and the hitjsatjeri
appear®n the screen.

The" Stop" button allows you to stop theeasureOnce the data acquisition is complete, the curvecieatedYou
now have the choice of saving the data by clicking ave' or deleting it by closing this window using the back cross.

! iy For more details on the curve viewing options, please refer to the geétidin

\_U The saved data can be viewed in the patié@snsultation” menu.

4.7.2 Screening mode DPgramme
Power (dBSPL) 12-
Unlike normal mode," Screening mode does not L1 = 65
allow you to set the number of stimulations. In this
mode, the device moves to the next frequency when the S ;
validation conditions are met or after reaching the W Depistage
maximum test duration. After testing all selected Sélectionner I'Oreille

. R .y ECHO-0AE OK
frequencies, the device stops theasurend indicates

whether the test is valid or inconclusive, depending on
the number of frequencies at which distortion product
(DP) was observed.

~ . Ifyou are not familiar with the settings and how changing them can affect the test results, do not ¢
(1 j} change themincorrect settings can render subsequesasurs unusable and irrelevant.

The selection of frequencies to be tested, the validation conditions, and the maximum test duration can be modified
in the advanced settings of the DPgramme (see s@c3idnl). In this menu, it is also possible to modify the stimulus
power in" Screenind mode. Changing the power and direct access to the validation conditions"\&ettings' button
can be unlocked in tHeEOAE Config" menu (see secti@n3.1).

The result is displayed in a payp window indicating whether the test is conclusive or not.

Test PASS
(A

End of a valid test.

Consulter Sauver
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Test REFER

End of a test that cannot be validated. @

For more details on the curve viewing options, please refer to the following section.

[J The saved data can be viewed in the patié@@nsultation" menu.

_[) Refer tothe paragraph3.1.1for changes to the advanced settings for signal detecti®orgeningmode.
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4.7.3 Viewing measures

‘ ! ?ﬁ Refer to the sectiot4 " for more details on patient management.

Echelle en dB SPL | ]

Fréquence en Hz : ! Bl niveau de signal

Indicateur de valida- . Niveau de bruit
tion de la fréquence

Niveau de signal en
dB SPL

riga —> L2 = 55 (L1 = 65) 16 Indication de PASS/REFER
stimulation uisEance - Le = = Test PASS ndication de
in SNR : 6 dB (mode dépistage)

idati . de DP : -6 dB
Protocole de validation 5 '?eg“'gm Pﬁe.SS -3

This graph contains several pieces of information

The green curve represents the powedtBnSPLof the distortion product at the various selected frequencies.

The index indicated in white below a point is the power value of the distortion product.

The vertical white numbers indicate the test frequency for each point.

The red curve represents the average noise level.

A reminder of the power levels (L1 and L2) and the validation protocol is provided at the bottom of the window.

= = =4 =4 a8 -

Each point has an indicator showing whether or not the respective frequency has been validated.
1 Only in screening mode is the validation of the complete test displayed.
4.7.3.1 Advanced analysis tools
TheELIOS device includes a range of powerful tools that allow you to analyze all the collected data directly on the

touch screen (without any computer support). Click on one of the points on the curve. A window with a data analysis
table will appear. It containsavious information about the signals measured at different frequencies.

2 F10 F2 Main distortion product
F1 Stimulation frequency F1
F2 Stimulation frequency F2
2, F2,0 F1| Secondary distortion product
FREQ Frequency in Hz
POWER Power indB SPL
PHASE Phase shift in degrees
SIN ratioin dB

/.4 The column marked in green represents the distortion product studied in the previous power gre
u possible to modify this value; to do so, refer to sectib.1."
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Spectral analysis of the point

To launch the spectral analysis of the signal (using Fast
Fourier Transform FFT), click on the' Freq" button.
The graph showing the distribution of power (ordinate)
in relation to frequency (abscissa)pearsThe useful
spectral energy zone is marked by the white vertical
line. The cursor allows you to adjust the maximum
analysis frequency.

For example, in the picture on the righiiree other
spectral lines with significant power can be seen to the
right of the useful spectral energy zone. From left to
right, the stimulation frequency F1, followed by F2 and
finally the secondary distortioproduct(¢ 2 '@  "@).

Temporal analysis of the point

To launch the temporal analysis of the signal, click on
the"” Temp" button. The cursor allows you to adjust the
maximum time value of the display window.

For this type ofmeasurgethe general shape of the time

signal is very easily identifiable. It represents the
modulation of the stimulation frequencies F1 and F2.
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4.8 TEOAE

Refer to the sectigh3for instructions on the necessary equipment and patient preparation.

4.8.1 Measuresettings

TEQAE

Power (dBSPL)
Nombre de stim
Clic { Seconde

Once theTEOAE diagnostic type has been selected, the e —
configuration windowappearslt allows you to adjust

. Sélectionner I'Oreille
the parameters shown in the table below. ECHO-0AE OK

Power¢B SPL) Adjusts the intensity of the acoustic stimulation (recommended 84 dB)

Number of stims Defines the number of clicks (minimum 1,000 recommended)

Clicks/Second Defines the frequency of stimulus presentation

" Screenind Activates screening mode. See parag#ygh?

Settings Allows you to access advanced settings for signal detection in Screenit
mode. (see paragrapi3.1.2)

Left/Right Selects the ear to be tested

After selecting the ear and connecting twe probe, the' Start” button becomes active. Click on th8tart”
button to start theneasure

4.8.1.1 Measureprocedure

The TEOAE measuraevindow opens. Simply click on
" Start" to begin thaneasure
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P

\ ' If probe verification is configured and enabled (see segifoR), a verification window will appear and
\_=_/ click-type stimulus will be sent to the patient's ear to verify that the probe is correctly positioned.

Calibration Calibration
en cours en cours

If the field isgreenwith the OK indicator, themeasurawill start automatically.

If the field isred, the following messages may appear

-Too many rejections: the surrounding noise is too loud or the patient is too agitated.

-Probe not watertight: the size of the earplug is incorrect or it is not positioned correctly in the ear.

-Probe blocked the probe is pushed too far into the ear canal or impurities are blocking the tip of the
probe.

This step can be skipped by clicking on the " button.

| | ‘ When themeasurestarts, the device sethlibrates in a few seconds (1 to 2 seconds). During this phase,
\_=_/ ambient noise must be as low as possible.

When themeasurestarts, the device calibrates the click to determine whethendlasureonditions are optimal for
obtaining reliable results. With this in mind, the system may inform the user that the conditions are not good

A "Weak signal. Check for leaks.Continue measuring?": The click return signal is too weak comparedtte starting
setpoint (at least 8B too weak). This may be due to incorrect positioning of the probe, in particular a problem
with the seal between the probe cap and the ear canal. It is advisable tiNditkeposition the probe, and restart
themeasureHowever, if you are sure that the probe is positioned correctly, you can continuegthigreas normal
by clicking" Yes"

A" Signal too strong blocked conduit. Continue measuring?": The click feedback signal is too strong compaaethe
starting setting (at leastdB too high). This may be due to incorrect positioning of the probe, in particular if the
probe cap is pushed too far into the ear canal. We recommend clidkinigrepositioning the probe, and restarting
themeasureHowever, if you are sure that the probe is positioned correctly, you can continuesthigreas normal
by clicking" Yes"

Once calibration is complete, theeasuraevindow is displayed
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oyant de réjection

Zone de graphigue

Zone de graphigue de la réponse

de la stimulation

|
II [\‘ | Mf |\ n ( fu\ n"li Graphique du buffer A
Indicateur de qualité | | || ml' 1-' "IWU "'I\||Jll‘||| \ ! |k '|r
de stimulation | | i g
Graphique du buffer B

Mombre de clics

: Mb Clic MNb Hejection
effectués par buffers A-104 - 104 0. 28 Stﬂp
':l:lrrélatil:ll'l EntrE Caorrklation o Farr: /&

les buffers & et B

Mombre de rejections Analyse de la
par buffers détection

T  On the lefthand side, we have

o0 The rejection indicator, which alerts you when the rejection threshold is reached. This means that the patient

is moving or, more generally, that there is too much noise. When the background noise has decreased, the
measurewvill automatically restart.

0 The stimulus quality indicator, which shows that theasureconditions are good when the bar is green and

half full. A change in the color and fill level of this bar indicates that the probe is poorly positioned or possibly
obstructed.

1  The graph displays
0 On the left, the shape of the click
o Inthe center, the two buffers (A and B) that are being built.

1 Atthe bottom of the screen are displayed

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

0 The correlation between the two buffers

0 The number of rejections for each buffer

0 The detection analysis, which only works in screening mode. It allows you to know how many frequencies
have been validated or how many statistical criteria have been met, depending on the validation mode chosen
(see paragragh3.1.2).

The" Stop" button allows you to stop thmeasurgrematurely, but theneasures notlostand you can still view it.
You now have the choice of saving the data by clickin ®avée' or deleting it by closing this window.

4.8.1.2 Prerequisites for using themeasure

If the shape of the click is not similar to the previous illustration (a sine wave damped over a few cycles), check the
position of the earplug in the ear and restarintieasure
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4.8.2 Screening mode

TEQAE
Power (dBSPL)

Unlike normal mode," Screening mode does not
allow you to adjust the number of clicks per second
(fixed at 80 Hz) or the number of stimulations. In this
mode, the device stops theeasuravhen the validation o/ Depistage
conditions are met. On the contrary, after reaching the Sélectionner 'Oreille
maximum test duration, the device stops theasure ECHO-OAE OK

and indicates that the test is inconclusive.

~. Ifyou are not familiar with the settings and how changing them may affect the test results, do not

{ '/} to change thenincorrect settings may render subsequeeasurs unusable and irrelevant.
=

The validation conditions, as well as the maximum test duration, can be modified in the advanced TEOAE settings
(see sectioh.3.1.2). In this menu, it is also possible to modify the stimulus powé&Sereening” mode. Changing the
power and direct access to the validation conditions vid 8wtings' button can be unlocked in tH&®AE Config"
menu (see secti@ms.1).

The result is displayed in a payp window indicating whether the test is conclusive or not.

Test PASS

(o)
End of a valid test. g

Test REFER

End of a test that cannot be validated. @

This screening mode is more suitableriewborns

For more details on the options for viewing cuny@easerefer to the sectiah8.3.

‘/,‘ g, R,
4
I’

[
‘K ‘

The saved data can be viewed in the patié@tnsultation” menu.

y .
i

{
]k
1

Refer to the sectiotR.3.1.2" for changes to the advanced settings for signal detection in Screening
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4.8.3 Viewing the measure

J ’: Refer to the paragraghior more details on patient management.

Zone de graphique [l Signal en dB SPL Rapport Signal/bruit Répétabilité entre les 2

de la stimulation [ Bruit en dB SPL par frequence buffers par frequence

AT 2000642021

TEOAE s':: iﬂ:‘xmn = :

Test PASS
Corrélation : 90%
Stabilité Stimulation : 91%
Sldnllte Reponse : 96%
Power (dBSPL) : 84 Power (dBSPL) : 84 Power (dBSPL) :
Nombre de stim - 368 < i Nombie de stim : 3 Nombre de stim : 358
Clic / Seconde : 80 N 3 Clic / Seconde : 80 Clic / Seconde : 80
Informations conditions Zone de graphique des Visualisation des graphiques Informations qualité
de mesure mesures réalisées de la Stimulation des réponses

TEOAE readings are displayed on three screeash screen provides different information (temporal, frequency,
summary).

J ’ By default, click information (th&Stim" box at the bottom of the screen) is not displayed.

A The first screen displays the same information as durinméasurethe temporal view, with the click on the left
and the twdTEOAE curves (or buffers) in the center.
The superimposition of the curves allows you to visually determine whEB@AES are present by comparing the
reproducibility between the curves (whether or not they overlap).

A The second screen is the frequency view.
i Upper graphthe click spectrum. If the earplug is correctly positioned, the click spectrum should be at its
maximum between 2 kHz and 4 kHz.

i Lower graphthe noise spectrum is shown in red and the useful signal (the signal actually generated by the
inner ear) is shown in green. If cochlear emissions are present, the green signal spectrum must exceed the red
noise spectrum.

A The last screen summarizes the previous visual information in numerical form. Namely, thécsigisé ratio

and the reproducibility rate at different frequencies.

The system colors the boxes green or red to indicate that the ear is responding correctly to the frequency corresponding
to the box, according to the sigrtalnoise ratio selected as the validation criterion, or under the following conditions
when statistal mode is selected

i Signalto-noise ratio greater than 9 and repeatability greater than 50.
i Signalto-noise ratio greater than 6 and repeatability greater than 60.

i Signalto-noise ratio greater than 3 and repeatability greater than 75.

These criteria are simply an aid to reading and interpreting the results but have no medical value.

'\\ For physiological acoustic reasons, the frequency reliability of FRAE test is betweef kHz and 4

H kHz; the information at kHz and 5kHz is provided for informational purposes only.
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4.9 Audiometry

Refer to the sectiot¥ " for instructions on how to create a patient and start ameasure

When you start a new diagnosis, thenfiguration Audiometrie
window appears It allows you to start newTonal s
Audiometry or Speech Audiometry measurs. The Audiomeétrie Tonale
"Graph" button allows you to view the graph of the
current curves at any time. The last button allows you to
see which stimulator is active and switch between

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

Audiométrie Vocale

4.9.1 Tonal Audiometry

When you select a Tonal Audiometry test, you can Audiométrie 2
choose from four diagnostic modes. Mode patient :

A Automatic patient mode, ‘ “

A Automatic Physician Mode,
Mode médecin :

A Manual Physician Mode, a‘; m m
A

A Weber mode.

4.9.1.1 Patient mode

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

Measure settings

Click on" Frequency selectiofi to preconfigurehe frequencies to be scanned during the test. Once the frequencies
have been selected, click b@K" to confirm.

Audiomeétrie o - | X

Sélection fréquences

250 500

TkHz 1.5kHz

2kHz 3kHz 4kHz

bkHz BkHz 10000Hz

Réglages HDA200

Gauche

12500Hz 14000Hz 16000Hz

Droite ﬂ

i Al frequencies can be selected; however, the maximum and minimum stimulation frequencies may be
‘J) limited during testing depending on the characteristics of the pacemaker.

/.4 The small disk icon at the bottom of this screen allows you to save the frequencies selected above. These
‘D will become the default frequencies for this typerefasure
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Réglages Avanceés

Niveau de puissance de
debut du protocole en dB

The"Setting$ button opens a window allowing you to - “ +
adjust the masking noise level and the start power of the
automatic protocols. ClickOK" to confirm.

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

- +

Sélection fréquences OK
After selecting the ear, click on th&tart” button to start theneasure

Measure procedure

Audiométrie

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

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

J ' ‘s| For more details on the curve viewing options, please refer to the gegtin

iy J i The saved data can be viewed in the patie@nsultation” menu.

4.9.1.2 Automatic doctor mode

The automatic physician mode allows for automatic power and frequency transitions. Throughout the test, the device
displays the current stimulation power and frequency. This mode therefore allows the physician to perform the test while
checking that it isunning smoothly.

Measure settings

Wiz W 250 W s00 Audiométrie

sp war
750 W 1Kz iz Sélection fréquences
W 2kH:z 3kHz O akH:z

BkHz W BKH:z 10000Hz

Réglages HDAZ00
12500Hz 14000Hz 16000Hz
JGauche
JDmite ‘

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

Al frequencies can be selected, however, the maximum and minimum stimulation frequencies may be
\ J) limited during the test depending on the characteristics of the stimulator.

| ., The small disk icon at the bottom of this screen allows you to save the frequencies selected above. These
| \-) will become the default frequencies for this typenefasure
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Réglages Avancés

Niveau de puissance de
debut du protocole en dB

The" Settings' button opens a window allowing yéw
adjust the level of masking noise and thigial power of = “ +
the automatic protocols. Click

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

- +

Sélection fréquences
After selecting the ear, click on th&tart” button to begin theneasure

Measureprocedure

Audiometrie

The Tonal Audiometry measurewindow opens. The

device will automatically scan the pecenfigured

frequencies and increase or decrease the power of the prorellle Gaushe
. . . . . . guence . z

acoustic stimuli. A flashing red indicator at the top left

of the screen lets you know when the stimuli are

occurring.

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

responses.

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

Relancer

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

l . s| For more details on the curve viewing options, please refer to the gedtin

iy ‘ i The saved data can be viewed in the patiédtsnsultation" menu.
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4.9.1.3 Manual physician mode

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

Measureprocedure
The window below opend allows you to set the stimulation parameters.

Al 2370V Z012 . v,

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

Réglage de la Réglage de la
fréquence . 1600 n . >0 n puissance
Choix de I'oreille —_li . .
Déclenchement i \<\ ;
stimulation \-_)
Choix réponse
Puissance du mas- i
B patient
quage controlatéral Masquage e o

3 Visualisation
Type d’émetteur Insert Oui |[Non| Graph du graphique

For each stimulation (triggered with th&tim" button), please indicate withYes' or " No" whether the patient
hears the stimulus so that the curve canreatedcorrectly.

Click on" Graph" to view the curve at any time. You can then choosavethe data by clicking ohSave" delete
it by closing the window using the back buttoncontinue the measureéy clicking on one of the boxes in the summary
table.

J For more details on the curve viewing options, please refer to the ge@tibn

' [ ’ | The saved data can be viewed in the pati&tsnsultation” menu.
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4.9.1.4 Weber test

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

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

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

Test Weber e "INES
Frequence (Hz) Power (dBHL)
Réglage de la Réglage de la

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

The aim is to determine the threshold at which the patient can only hear on one side for each frequency.

For each stimulation, indicate whether the patient hears on the left, right, or both sides.

Click on" Graph" to view the curve at any time. You can then choosgaiethe data by clicking on
"Save" deleteit by closing the window using the back buttoncontinue the measurausing the' Measure"
button.

J For more details on curve viewing options, please refer to the sé&idn

' [ ’ The saved data can be viewed in the patié@ensultation” menu.

4.9.2 High-frequency audiometry

To perform highfrequency audiometry, you need headphones capable of reaching such frequencies and to activate
an additional module. If the device already has a second set of headphones (jack plug), the stimulator that will be
recognized by the device cha configured in the "headphones” menu Zsgd).

It is extremely important to choose the right headphone model to ensure that the calibration is correctly
- taken into account when in use.
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4.9.3 Speech Audiometry

Measure settings

When you start a new diagnosis, the configuration windppearsit allows you to choose the type of list used, for

example Fournier's disyllabic lists.

OS is designed to make it easy for you to perf@peech audiometry When the test is launched, the device
displays the words from the list on the screen. This list is chosen at random to ensure a reliable test, without the risk of

the patient learning the words.

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

noise.

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

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

Audio vocale g &S
4
Cliquez ici pour
selectionner le
type de liste

HDA280
Réglages

Audio vocale g HES

Selectionez une oreille
et cliquez sur START
pour lancer une mesure

Power(dBHL)

EEmE - B

~u

=00

Choisissez la langue

Choix langue 8. EEE

|
| Francais

Audio vocale g BEs
Francais

Dissyllabiques de Fournier
Homme

HDAZ80

Réglages

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

Cliquez sur Start pour arriver sur la
fenétre de mesure

Choisissez le type de liste
Choixde laliste @& ™ BEITT

Dissyllabiques de Fournier

i

Choix de la voix 8

Femme

Homme

Choisissez la voix utilisée
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Measure procedure

From the test launch window, set the power and the ear being tested before starting a series by cliGtarg.'on

The dictation begins, and the current word is written in red. If the patient repeats the word correctly, click on &téo valid

the answer.

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

Audio vocale o BEs

Selectionez une oreille
et cliquez sur START
pour lancer une mesure

Power(dBHL)

G
a
u
c
h
e

Audio vocale

Derniere mesure
Puissance : 50dB HL
Discrimination : 60%

Power(dBHL)

o |

[ : \ - 9
(L Start
%

wd
ot

il THOWTOT
SO —_—

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

Audio vocale B as
| |

le dentier le fusil

e boulon le rayon

le hameau le bandeau
le relais

le conflit

le bonnet le canon

Audio vocale g BEs

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

le bonnet

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

Le mot en cours de lecture est
écrit en rouge

Audio vocale . &S

le fusil

le boulon le rayon

le hameau le bandeau

le conflit le relais

le bonnet le canon

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

le conflit

le bonnet le canon

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

You can switch between configuring a new point and the graph at any time by clicking"drépd” button.

When the test is complete, click bsraph” to view the curve. You can then save it @edform other
Tonal Audiometry or Speech Audiometrymeasurs.
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4.9.4 Viewing the measure

\‘J Refer to the sectiot¥ " for more details on patient management.

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

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

- Tonal Audiometry
A The yaxis represents the stimulation powedB HL,
A The xaxis represents frequency in Hz.

A The bottom of the curve represents the audiometric norm for this patient according to their age and
gender.

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

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

- Criteria used for audiometric normality (gender and age)

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

- Stimulators used for air conduction and bone conduction audiometry

JJ Click on the graph to display the legend.
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