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Please read this manual carefully before using your new device! 

This manual is an integral part of the device and must be kept until it is 

destroyed. 
 

 

 

 

This equipment has been designed and manufactured for otological diagnostic 

use.  

It is intended for use by professionals who have received appropriate training. 
 

 

 

In the event of a malfunction or if you have any questions about this 

manual, please contact your distributor (see stamp on the last page) or 

Électronique du Mazet at: 

 

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

 Information and safety 

1.1 About this manual 

This user and maintenance manual has been published to help you get started with your ECHOSCAN device, from 

the initial delivery and commissioning stages through to the subsequent stages of use and maintenance.  

If you have any difficulty understanding this manual, please contact your dealer/distributor or the manufacturer, Élec-

tronique du Mazet. 

 

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

 

This document guarantees that the devices and their documentation are technically up to date at the time of sale. 

However, we reserve the right to make changes to the device and its documentation without any obligation to update 

these documents. 

 

In the event of the device being transferred to a third party, Électronique du Mazet must be informed of the contact 

details of the new owner of the device. It is essential that the new owner is provided with all documents, accessories, and 

packaging relating to the device. 

 

Only personnel who are familiar with the contents of this document may be authorized to use the device. Failure to 

comply with any of the instructions contained in this document releases Électronique du Mazet and its authorized distrib-

utors from liability for accidents or damage to personnel or third parties (including patients). 

1.2 Presentation of the device 

Based on an innovative process developed and patented by INRS, ECHODIA has developed the ECHOSCAN device. 

The ECHOSCAN device incorporates technology that can both measure the threshold for triggering reflexes in the middle 

and inner ear and perform a complete audiometric diagnosis. 

Audiometry is a behavioral test that allows for the rapid assessment of hearing acuity. Using an acoustic stimulator, 

sounds, words, or phrases at different sound intensities are presented to the subject. The subject then reports their percep-

tion to the operator, who, depending on the test used, can determine an absolute perception threshold or an intelligibility 

threshold . 

  



1.2.1 Intended use 

ECHOSCAN is primarily intended for occupational physicians, but also for any institutions interested in diagnosing 

fatigue and hearing loss.  

By using different acoustic stimuli (sinusoidal, complex signals) and acoustic collection, the devices are designed to 

perform the following otological diagnoses: 

Otoacoustic emissions: Audiometry: 

- Acoustic reflex (AR) -Tonal (ATR)  

- Bone conduction (BC) 

-Vocal (CV) 

1.2.2 Target population 

Ages: no age restrictions (from infants to the elderly, depending on the diagnosis) 

Patient types: men/women/children/newborns 

Consultation setting: occupational medicine & ENT diagnosis 

1.2.3 Expected performance 

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

Families Otological diagnostics Applicable standards 

Audiometry: 

- Tonal Air Conduction (AC) 

- Tonal Bone Conduction (BC) 
IEC 60645-1:2017 - Type 3 

EHF compatible 

- Vocal IEC 60645-1:2017 - Class B 

Otoacoustic 

Emission: 
- Acoustic reflex (AR) IEC 60645-6: 2010 

1.2.4 Contraindications 

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

wounds, or acoustic hypersensitivity. 

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

1.2.5 Side effects 

No side effects have been identified to date. 

1.2.6 Units of measurement:  

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

Basic quantity 
Unit 

Name Symbol 

Frequency Hertz Hz 

Voltage Voltage V 

Intensity (Decibel) Acoustic 

Perceived 

dB SPL 

dB HL 

1.2.7 Accessories 

This device comes standard with the following accessories: 

Å 2 m mini-USB cable 

The device is in contact with the patient via applied parts, some of which may be supplied by Electronique du Mazet. 

These accessories may be single-use or reusable. 

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



List of compatible accessories: 

Name Ref Manufacturer  

DD45 headset 301765 Radioear 

DD65 headset 301475 Radioear 

DD450 headphones 302427 Radioear 

In-ear headphones (inserts) 040070 Mazet Electronics 

B71 bone vibrator 040060 Electronique du Mazet 

B81 bone vibrator 040137 Mazet Electronics 

Otoacoustic emission probe 040068 Electronique du Mazet 

Masking stimulator 040073 Electronique du Mazet 
   

Audiometry response handle 040084 Electronique du Mazet 

2 m mini-USB cable 300618 Lindy 

Acoustic tubes  040054 Mazet Electronics 

USB power adapter (EU) 301526 CUI 

USB power adapter (USA) 040048 CUI 

USB power adapter (UK) 040047 CUI 
   

OAE T04 tree plugs (100 pcs) 301392 Sanibel 

OAE plugs 3-5 mm (100 pcs) 304265 Sanibel 

OAE earplugs 4-7 mm (100 pcs) 304266 Sanibel 

OAE earplugs 5-8 mm (100 pcs) 304267 Sanibel 

OAE earplugs 07 mm (100 pcs) 304268 Sanibel 

OAE earplugs 08 mm (100 pcs) 304269 Sanibel 

OAE earplugs 09 mm (100 pcs) 304270 Sanibel 

OAE earplugs 10 mm (100 pcs) 304271 Sanibel 

OAE earplugs 11 mm (100 pcs) 304272 Sanibel 

OAE earplugs 12 mm (100 pcs) 304273 Sanibel 

OAE earplugs 13 mm (100 pcs) 304274 Sanibel 

OAE plugs 14 mm (100 pcs) 304275 Sanibel 

OAE earplugs 15 mm (100 pcs) 304276 Sanibel 

Adapter for Sanibel OAE earplugs 304450 Electronique du Mazet 

OAE replacement tips (2 pcs) + 

OAE cleaning wire (2 pcs) 

040122 + 

040043 

Etymotic  

Electronique du Mazet 

ER3-14A 13 mm foam tips (50 pcs) 040116 3M 

ER3-14B foam earplugs 10 mm (50 pcs) 040117 3M 

ER3-14E 4 mm in-ear earplug tips (20 pcs) 040119 Etymotic 

ER3-14D 3.5 mm in-ear earphone tips (20 pcs) 040118 Etymotic 

 

1.3 Warnings 

  

 

  
 

The warning label indicates the conditions or procedures that may expose the patient and/or 

user to a hazard. 

 

  
 

The caution label indicates the conditions or procedures that could cause a malfunction of 

the equipment. 

 The information  label refers to notices or information that are not related to the risk of acci-

dents or malfunction of the device. 



  
 

 

  
 

CAUTION:  The device must be handled by a qualified operator (hospital personnel, doctor, 

etc.). The patient should not be in contact with the device other than through the accessories. 

 

  
 

CAUTION:  The device must be connected to a computer with a medical-grade power sup-

ply (double insulation according to ISO 60601-1) 

 

  
 

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

bidden. 

 

  
 

CAUTION:  The device complies with applicable electromagnetic compatibility standards. If 

you notice a malfunction due to interference or other causes in the presence of another de-

vice, contact Électronique du Mazet or the distributor who will give you advice in order to 

prevent or minimize possible problems. 

 

  
 

CAUTION:  Operation in close proximity (e.g. 1 m) to a shortwave or microwave therapy 

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 cause er-

rors in the measurement records. It is recommended that measurements be made more than 

one meter away from any high frequency source. 

 

  
 

CAUTION:  The device shall be used with accessories determined by the manufacturer to be 

compatible with the device (see 1.2.7). 

 

  
 

CAUTION:  The device must not be accessible to the patient. It should not be placed in con-

tact with the patient. 

 

  
 

CAUTION : Under no circumstances should the computer be located in an area accessible to 

the patient. 

 

  
 

CAUTION:  Be sure to follow the maintenance instructions listed in ñ7. Maintenance and 

Serviceò 

 

  
 

CAUTION:  The battery can only be replaced by Électronique du Mazet technicians or their 

distributors. 



 

  
 

The device collects data. It is the responsibility of the practitioner to apply and be in compli-

ance with the General Data Protection Regulation (2016/679) of the European Parliament. 

When providing feedback to the After-Sales Service, the practitioner must erase the data so 

that it is not disclosed. 

 

1.4  al residual risks 

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

to replace them regularly. 

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

guidelines recommended by the manufacturer of the applied part. 

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

avoid the presence of water in the immediate vicinity of the device. 

1.4.1 Stopping the device during operation 

If the device is stopped during processing,  

-In stand-alone mode: the measurement being acquired will stop; continuous backup of the measured data prevents 

the loss of measurements taken up to that point. 

-In computer-connected mode: the computer continuously saves the data, and the measurement can be saved before 

closing the software. 

1.4.2 Special case of use  

No special cases identified. See the section on1.2.4 for contraindications. 

1.5 Installing the device 

Check that the device is not damaged; if you have any doubts about the integrity of the device and whether it is 

functioning properly, contact Électronique du Mazet or your distributor. 

If the device has been stored in cold conditions and there is a risk of condensation, leave the device to rest for at least 

2 hours at room temperature before switching it on. 

Before using the device for the first time, we recommend cleaning it and its accessories. See6 .Maintenance and 

servicing 

1.5.1 Recharging the device 

The device comes with a USB cable. You can choose between two options for recharging your device: via a PC or 

via the mains (see1.2.7 ). Once connected, charging starts automatically and a logo representing an electrical outlet ap-

pears in the title bar. This logo appears in gray when the ECHOSCAN is charging and in green when the battery is fully 

charged. 

The device's battery is charged before shipping, but it is advisable to charge it before first use (we recommend charg-

ing it for 12 hours before first use).  

When connecting the device to a computer via the USB cable, charging will be slower than when using a mains 

adapter (see1.2.7 ).  

 

 

1.6 Symbols used 

Front panel (varies depending on the device) 

To ensure battery longevity, it is best to perform as complete charge/discharge cycles as possible. Charge 
the device to its maximum capacity and only recharge it when the battery level has reached a critical level. 

To cut off the power supply to the device and disconnect it from the power grid, disconnect the power 

supply unit. 



 

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  

AUX 
-Connection for audiometry response bulb 

-Connection for the masking stimulator 

Audio 
-Connection of the acoustic stimulator in audiometry 

-Connection of the OAE probe in otoacoustic emission 

 

Connection for headphones  

 

Rear 

 

Warning : this logo draws your attention to a specific point 

 

Operating instructions: this logo informs you that the operating instructions must be 

read in order to use the device safely 

 

Type BF applied part: applied parts not supplied by Electronique du Mazet are in elec-

trical contact with the patient, floating and not connected to earth. 

 

Recycling: this device must be disposed of at an appropriate recovery and recycling fa-

cility. Consult the manufacturer. 

 
Direct current 

 

Serial number 



 

Manufacturer 

 

Year of manufacture 

 

Country of manufacture 

 

Product reference 

 

CE marking 

 

Unique device identifier 

 

Medical device 

 
Operating instructions 

 

1.7 Identification label 

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

 
 

Device: Device identification label 

ECHOSCAN 

ECH001KP130-A0 

 

 

 

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 the After-Sales Service, the practitioner must 

delete patient data from 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 the ECHOSOFT  software (see paragraphErreur  ! Source du renvoi introuvable. ) before deleting 

patients from the device (see paragraphErreur  ! Source du renvoi introuvable. ). 

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

fidentiality and prevent disclosure to unauthorized third parties, a password can be set when the device is first started up. 

See the section2.1.3 for more information. 

 

 
 

1.9 Cybersecurity 

 

As the device and its ECHOSOFT  software are computerized systems that are integrated into larger information systems, 

certain rules and best practices must be implemented to ensure the safety of patients and users. 

Électronique 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. 

  

ECHODIA recommends that you change your device password regularly. It is also advisable to activate the 
lock mechanism on computers on which you have installed the ECHOSOFT software after a short period 
of inactivity. 



1.9.1 Best practices for IT security 

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

-Use operating system accounts to prioritize access. 

-Use strong passwords to access accounts 

-Lock your computer when it is not in use 

-Back up the ECHOSOFT  database regularly (see 3.4.1) 

-Verify the authenticity of any third-party software you install 

-Use antivirus software and a firewall 

-Since the device and ECHOSOFT do not need to access the internet, isolate the workstation from the network as much 

as possible.  

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

 

1.9.2 Technical information 

­ The ECHOSOFT  software is a Java program 

­ It includes its own Java runtime environment (JRE+JVM) so as not to interfere with other software. (Installed in the 

same folder, by default: C:\Program Files\Echodia\Echosoft\jre) 

­ The software configurations and database are stored in the .echosoft folder in the user folder (e.g., 

C:\Users\romain\.echosoft). 

­ The software uses port 32145 of the local loop (localhost / 127.0.0.1) to verify that there are not multiple instances of 

the software running at the same time. 

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

 

 



 

 

Chapter 2

 General information on using the 

ECHOSCAN  

2.1 Getting started with the device 

2.1.1 Powering up/starting 

The device can be turned on without any other devices connected (OAE probe, ECHO-DIF). 

Turn on the device using the switch located on the top of the device (if it does not start up, make sure the device 

battery is charged). 

2.1.2 Touchscreen calibration 

 

When starting up for the first time, the touch screen 

must be calibrated. The following window appears: 

 

This is a five-point screen calibration. Simply press and 

hold the stylus on the crosses in the center of each of the 

circles that appear in succession. 

 

 

 

2.1.3 Password 

After calibrating the screen, the password definition windows will appear. If you choose to set up a password, you 

will be asked for it each time you start the device. To do this, click on "Lock the device with a password" and then set 

your password by clicking on "Change password." The password must contain between 1 and 15 characters and will be 

requested twice to ensure it has been entered correctly. 

 

You can access the password configuration window later from the "Config" menu, then "System." This window al-

lows you to change the password, but also to enable or disable the lock. If you forget your password, please contact 

ECHODIA to receive an unlock code. 

Calibration is important for ease of use. We strongly recommend that you perform it by placing the device 

on a table and using the stylus. 



General information on using the ECHOSCAN 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: 

Å USB: allows you to activate the device's USB port in order to retrieve, store, and analyze measurements taken with 

the device on a computer. Activating the device's USB port is also necessary for taking measurements from a 

computer using the ECHOSOFT  software. 

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

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

 

The home page allows you to select the system language. To do so, click on the flag at the bottom left of the screen. 

 

The serial number of your device appears at the bottom right. 

 

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

Å The title of the current window. 

Å The charging indicator (Gray: device charging. Green: device charged). 

Å The date and time. 

Å The battery level. 

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

2.1.5 Turning off the device 

To turn off the device, click on the back button at the 

top right of the home screen. A confirmation message 

will appear: 

You can also press the power button at the top of the 

device to bring up this screen from any navigation win-

dow. 
 

Energy-saving mode: when you are not taking measure-

ments, the device automatically turns off after 5 minutes 

of inactivity. 

 

 

  

You can force the device to shut down by pressing and holding the power button at the top of the device 

for 4 seconds. 
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2.2 General settings 

 

Certain parameters relating to the general operation of 

the device can be configured. It is therefore possible to 

configure the time, date, brightness, and orientation of 

the screen. To do this, simply enter the configuration 

menu from the home screen. 

 

 

 

 

 

 

 

The date and time can be configured in the "Date and 

Time" window. 

 

 

 

 

 

 
 

 

The "LCD"  menu allows you to adjust the brightness 

of the screen using an adjustable gauge. The "Rota-

tion"  button allows you to rotate the display 180°. This 

can be useful depending on the location and position in 

which the device is used. It is also possible to recalibrate 

the touch screen. 

 

 

 

 
 

The "System"  menu provides information on the hard-

ware and software versions of the device, as well as the 

amount of free memory on the ECHOSCAN device. 

The " Restore factory settings" button allows you to 

reset the measurement settings to their default values . 

If you choose to set up a password lock, you will be 

prompted for it each time you start the device (see2.1.3 

). 

 

The " Settings" button allows you to access the menu 

for activating optimized startup modes for operators 

who (mainly) use the device connected to a computer 

(ECHOSOFT). The settings allow you to start the device 

directly in "USB mode" and offer the option of auto-

matic startup as soon as the connection with the com-

puter is recognized. 

 

 

 

 

The summer/winter time change is not automatic. 

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

becomes less accurate). It is advisable to recalibrate the screen. 
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The "About" menu contains the contact details for 

Electronique du Mazet. 

 

 

 

 

 

 

 

 

 

The "Calibration"  menu allows you to view the acous-

tic calibration values set on your device. 

 

 

 

 

 

 

 

 

2.3 Advanced settings 

2.3.1 Acoustic Otoacoustic Emissions (AOE) settings 

There are various protocols for collecting and studying otoacoustic emissions. If you are accustomed to using a spe-

cific protocol, the ECHOSCAN device allows you to define your own settings. 

 

 

In the device's main menu, click on "Config ." The set-

tings window will open. Click on " OAE Config" to ac-

cess the advanced settings for otoacoustic emissions. 

A password is required to change the default settings. 

The password consists of the 8 digits that make up the 

device's serial number. The serial number can be found 

on the label on the back of the device or at the bottom 

right of the home page.  

 

 

 

Do not modify these values; only ECHODIA or your dealer are authorized to perform this calibration. 

The ECHOSCAN device must be calibrated once a year to ensure measurement quality. Please contact 

your distributor to schedule this calibration. 

Some of these options require a password to be changed. This is your device's serial number, which is indi-
cated on the back of the device on the S/N line. This number is also displayed at the bottom right of the 
start page. 

Incorrect settings can render subsequent measurements unusable and irrelevant. 

If you are unsure about the settings you have chosen, click on "Reset data" to return the displayed set-

tings to the factory defaults. 



General information on using the ECHOSCAN 2.3Advanced settings 
 

 

DP frequency configuration: Allows you to set the frequency difference between the two stimulation signals F1 

and F2 for DPgram measurements. The value set is the ratio between F1 and F2 (1.2 by default): 

ὊρὌᾀ
ὊςὌᾀ

ὢ
 

The "2  zF1 - F2" and "2  zF2 - F1" checkboxes: allow you to choose which distortion product will be studied 

on the DPgram curves. 

2.3.2 Selecting the headphones connected to the jack 

In most cases, the device comes with a single headset, which is correctly configured at the factory. However, you can 

change the type of headset that will be recognized when connected to the jack. If you have several headsets with jacks 

that have been calibrated for your device, you will need to use this menu to switch between them. 

 

 

 
 

 

In the device's main menu, click on "Config ." The set-

tings window will open. Click on "Headphones" to ac-

cess the selection of headphones that will be recognized 

when connected to the jack. Select the model of head-

phones you will be using and click on "Save." 

 

 

 

  

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

It is extremely important to choose the right headphone model to ensure that the calibration is correctly ta-

ken into account when in use. 

Stimulators connected to the "Audio" input are automatically recognized by the device. 



 

Chapter 3

  Software Overview ECHOSOFT  

 

3.1 Minimum system requirements 

Processor Intel or AMD ï Dual Core 2 GHz 

RAM 4 GB 

Hard disk space 1 GB 

Display 1280*720 

USB 1 USB 2.0 port 

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

Power Class II type compliant with EN 60601-1 standard 

 

3.2 Installation 

3.2.1 Application installation  

The ECHOSOFT  software is provided as an executable file that allows automatic installation of the application on 

your computer. The software installation file is available on the USB key supplied with the device. 

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

 

You can then choose to place an icon in the Start menu and on the desktop. 
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Finally, you can choose where the application files will be installed (default location: "C:/Program Files/Echo-

dia/EchoSoft"). 

 

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

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

 

3.2.2 Installing USB drivers 

The ECHOSCAN device is equipped with a generic USB 

mass storage driver, so it is recognized and installed auto-

matically. This driver will allow you to transfer your 

data acquired in ambulatory mode to the ECHOSOFT 

database. 

 

You can also use your ECHOSCAN by controlling it di-

rectly from a computer (PC or Mac). Since version 2.5.3 

of ECHOSOFT , it is no longer necessary to install a 

driver, but conflicts may still occur after updating the 

software and device. To try to resolve them, launch the 

software in Administrator mode (right-click on the 

ECHOSOFT  icon, then "Run as administrator"). In the 

software menu bar, click on "Devices," then "Data." 

The central window will change. At the bottom right, 

click on " Repair USB driver ."  

The software will begin uninstalling the old driver and deleting the old registry keys. 

Once the process is complete, you must unplug and then reconnect the device to finalize the repair. 

 

3.3 Patient management 

To optimize battery charging for your ECHOSCAN, the screen turns off after 2 minutes when USB mode 
is activated and the device is connected to a computer. To turn your device back on, click the On/Off but-
ton. 
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The ECHOSOFT  software allows you to view the measurements taken by the ECHOSCAN device. It includes a data-

base in which patient data from different measurements can be stored. 

3.3.1 Creating a new patient 

By default, the database does not contain any patients. Before you can take a measurement, you must create a new 

patient. To do this, click the New button in the Patient section on the left side of the screen. 

 

Several types of information are available, some of which are mandatory, such as title, last name, first name, and date 

of birth. The date of birth is used to display audiometric norms, so it is important to enter it correctly. 

All patient information can be modified. To access the patient file screen, select the patient and click on the Edit 

Patient File button at the bottom of the main screen. 

3.3.2 Importing a patient  

Connect the device to the computer to import patient data into the ECHOSOFT  software. 

Start the device and connect it to the computer using the 

USB cable provided. From the home screen, select the 

"USB"  menu. The device will then be detected by the 

computer. 

When connecting for the first time, the USB driver will 

install automatically. Refer to the section3.2.2 . 

 

Launch the ECHOSOFT  software. In the "Device"  

menu, select "Data ." 

If the device is connected correctly, the patient list 

should refresh automatically. 

You will then have the following three import options: 

-Synchronize all patients with the database ("Synchro-

nize All with Database"). 

-Synchronize all patients with the database in fast mode  

("Synchronize all in fast mode"). 

-Add a patient to the database 

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

Select the patient(s) to import from the list, then click "Save to database." The software will then ask you for infor-

mation for the entire selection before importing the data. 

To save a patient in the database, you must specify the 

physician or operator who performed the measure-

ments. If the operator already exists in the database, 

simply select them and then click on Validate. Other-

wise, you can create a new one (see the paragraph on 

how to create an operator). The "Cancel"  button im-

ports the patient but does not associate any operator with 

the measurements. 

 

 

A detailed patient information sheet is provided. You 

can add information such as their address, phone num-

ber, etc. 

Once completed and validated, a series of processes is 

performed by the software. 

If the patient has been imported correctly, their name 

will appear in the "Patient"  section of ECHOSOFT . 

 

 

 

 

 

 

 

 

 

If the patient already exists in the database, they will be 

automatically recognized and synchronized with the pa-

tient in the device. 

If several patients in the database are likely to match the 

patient being imported, ECHOSOFT offers the option 

of choosing the corresponding patient or simply creat-

ing a new one. 

 

3.3.2.2 Synchronize all patients with the database 

This option allows you to add all patients from ECHOSCAN to the ECHOSOFT  database. The software will automat-

ically scan the list of patients on ECHOSCAN and add them to ECHOSOFT . If the patient does not exist, a new patient 

file will need to be completed. If, on the other hand, the patient already exists in the database, they will be automatically 

synchronized. 

 

 

3.3.2.3 Synchronize all patients with the database in fast mode 

This option allows you to add all patients from ECHOSCAN to the ECHOSOFT  database with a single click. The 

software will automatically scan the list of patients on the ECHOSCAN to add them to ECHOSOFT . If the patient does not 

exist, they will be automatically created with the information on the device. Conversely, if the patient already exists in 

the database, they will be automatically synchronized. 

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

 

 

If you select patients from the list before starting the database recording, the software will only synchronize 
the selected patients. If you have a lot of patients stored on the device, making a selection will allow you to 
synchronize your data quickly. 

To use this mode, it is advisable to have carefully entered patient information when creating their file on 

ECHOSCAN (last name, first name, date of birth, and gender). 



Chapter 3 .Software Overview ECHOSOFT 3.3Patient management 
 

 

3.3.3 Deleting a patient 

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

 

3.3.3.1 Deleting a patient from the ECHOSOFT  software 

 

 

 

 

 

A patient can be deleted from the ECHOSOFT  database 

via the "List"  window in the "Patient"  menu. The but-

ton at the bottom of the window, "Edit patient file," 

allows you to view and modify the contact file of the 

patient selected from the list. A "Delete"  button allows 

you to permanently delete the patient from the ECHO-

SOFT  database. 

 

 

 

 

 

 

3.3.3.2 Deleting a patient from the ECHOSCAN device  

 

 

 

A patient can be deleted from the ECHOSCAN memory 

via the "Data"  window in the "Device"  section. The 

"Delete from SD card" button allows you to perma-

nently delete the patient from the device. 

It is possible to select several patients from the list be-

fore deleting them. 

 

It is possible to select several patients from the list be-

fore deleting them. 

 

 

 

 

 

 

 
  

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

The ECHOSOFT  software offers a wide range of con-

figuration options to allow you to tailor the software's 

operation to your needs. The "Configurations" can be 

accessed by clicking on the menu at the top of the soft-

ware's main window. 

The configuration window is displayed in tabs, allowing 

you to access the different configuration categories de-

tailed below. 

3.4.1 Database 

The ECHOSOFT  software offers options for managing the database where all measurements and information con-

cerning patients and physicians are stored. 

 

3.4.1.0 Local database 

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

and their test results. 

 

The options are as follows: 

Å Select another database: select a database located in another folder. You can select a database located on your 

computer, on a USB drive, or on a shared network volume*. 

Å Relocate the database: move the database currently in use to another folder. You can select a local folder, a USB 

flash drive, or a shared network drive*. 

Å Create a new database: create a blank database. You can select a local folder, a USB drive, or a shared network 

volume*. 

Å Use the default database: return to the default configuration (database storage in .echosoft located in the user 

folder). 

Å Back up the database: perform a backup of the database currently in use; the backup is performed in .echosoft 

located in the user folder. The backup file name contains the time and date. 

 

*When using a database on a network drive, it is not recommended to have write access (creating patients, 
recording measurements, etc.) by multiple users at the same time. 
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3.4.1.1 Network database 

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

data from multiple computers. 

 

 
 

This module is compatible with the following database servers: 

-MySQL 

-MsSQL 

-PostgresSQL 

 

The various fields allow you to configure the database according to your infrastructure.  

An icon at the bottom right of the home page allows you to check that you are connected to your server. 

 
 

If network problems prevent ECHOSOFT from communicating with the database, it will automatically switch back to 

local mode, as indicated by the icon on the home page. You will then need to go back to the database configuration win-

dow to restore the connection. 

 

  

The use of a network database must remain within the framework of a local infrastructure, under the con-
trol of the user.  
As the data is neither encrypted nor anonymized, it cannot be stored by a third party. 
It is the practitioner's responsibility to apply and comply with the European Parliament's General Data Pro-
tection Regulation 2016/679. 
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3.4.1 Medical software 

This section allows you to configure third-party patient 

management software in order to import audiometry 

curves. 

 

A first drop-down menu allows you to select the soft-

ware used. You must then define the location where the 

ECHOSOFT  software should retrieve patient infor-

mation. Finally, you must define the location where the 

ECHOSOFT  software should save the results once the 

measurement is complete, so that the third-party soft-

ware can retrieve the curves. 

3.4.2 Configurations for tonal audiometry 

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

 

1. Selection of active frequencies for tonal audiometry.  

 

2. The automatic threshold measurement mode allows you to search for a patient's hearing threshold across the range 

of frequencies preselected in 1. Frequencies are scanned from 1000Hz to the highest frequency, then from 1000Hz 

to the lowest frequency. Repetition of the test at 1000Hz depends on whether the "double validation at 1000Hz" 

box is selected. For each frequency, the test starts at the selected "starting power ." The automatic algorithm makes 

power changes according to the ascending threshold method, respecting the "maximum power" and "minimum 

power" settings. The "Response waiting time" corresponds to the time limit after the stimulus is presented during 

which the patient's response is considered valid. The intervals between two stimulations are modified randomly 

according to the maximum and minimum intervals set. 

3. Changes must be confirmed by pressing the "Save" button. 

3.4.3 Print  

ECHOSOFT offers two measurement print templates, one with a full page of notes followed by one or more pages of 

measurement results (classic format) and the other with the measurement results on the first page and any notes at the 

bottom of the page (compact format). This option is available in the "Settings" menu, "Print ." 

The maximum frequency at the time of testing may be limited depending on the stimulator (headphones) 
used. For stimulation above 8000Hz, you need the "HF Audiometry" module and high-frequency head-
phones. 
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3.4.4 Data sharing 

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

the voluntary sharing of medical examination data. This feature is based on an ethical approach and complies with European 

regulations (GDPR) on the protection of personal data. 

 

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

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

ical devices. 

 

Enable or disable sharing 

Global activation: 

In the software's General Settings, the user can enable data sharing. This step is necessary to allow consent to be recorded at 

the individual level. 

Once sharing is enabled, the user must read and accept the "data sharing consent policy" relating to data processing. 

 
 

 

 

Notes can be entered using the software 
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Patient consent: 

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

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

 

Deactivation: 

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

while the option remains disabled. 

 

3.5 Update 

ECHODIA strives every day to meet user expectations and improve its products. To this end, it regularly  provides free 

updates that integrate new features or contribute to the improvement of your products. 

 

To take advantage of these updates, regularly check our 

website (http://echodia.com/telechargements/) to see if 

the latest version available matches your current ver-

sion.  

To check your software version, launch ECHOSOFT , 

use the "About" drop-down menu on the left, and then 

click "Echosoft." Compare the version shown with the 

one in the "Echosoft" tab on the web page. If a new ver-

sion is available, you can download it for free. If ECHO-

SOFT is running, close it and install the new version as 

described in the3.2 section. This will replace your old 

version without overwriting patient data. 

 

Some browsers consider ECHOSOFT  software to be po-

tentially dangerous. Accept and continue. Launch the 

installation by double-clicking on the downloaded file.  

http://echodia.com/telechargements/
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3.5.1  ECHOSCAN device update 

If your ECHOSCAN is connected to your computer in 

USB mode, when you start the ECHOSOFT  software, a 

check of the device's firmware version will be launched. 

If a newer version is available, the software will auto-

matically offer to update it. Click "Yes" to start down-

loading the new version. When the new version for your 

device has been downloaded, a pop-up will appear indi-

cating that "The update was successful." Restart the 

device and follow the on-screen instructions to com-

plete the installation. 
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3.6 Viewing measurements on ECHOSOFT  

 
 

 

 

 

 

 

 

Double-click on the desired patient in the "Patient 

List" window. 

 

 

 

 

 

 

 

 

 

 

A new measurement viewing window will open. Select 

the test from the drop-down list at the top left of the 

window. 

The measurements are displayed chronologically in the 

"Left/Right"  columns according to the ear selected 

when the diagnosis was made. 

 

 

 

Refer to the paragraphs3.2 and3.3.1 to install the ECHOSOFT software and import the measurements that 

have just been taken. 



 

 Chapter 4

 Auditory fatigue  

4.1 Overview 

The physiological objectification of auditory fatigue is based on measuring the threshold at which the auditory reflex 

is triggered. This measurement tests the functioning of the inner and middle ears, as well as the auditory nerve centers 

involved in the reflex. This measurement can be performed directly on site by occupational health services. It is quick, 

non-invasive, and does not require the active participation of the employee. This innovative measurement process was 

developed and patented by the French National Research and Safety Institute (INRS), which has been working since 

2010 to improve and standardize this technique. In practice, the device records a product of acoustic otoacoustic emissions 

(PDA) in one ear, while triggering the auditory reflex (composed of the stapedial reflex and the olivocochlear reflex) in 

the other ear through sound stimulation. Variations in AOD amplitudes are used to determine the threshold at which the 

auditory reflex is triggered. Variations in the threshold throughout the day can be used to identify signs of peripheral 

auditory fatigue. 

Acoustic otoacoustic emission distortion products 

The cochlea, the neurosensory organ of hearing, contains outer hair cells (OHCs) that amplify acoustic signals thanks 

to their contractile property (OHC motility) (Von Békésy, 1960). The sensitivity of OHCs varies depending on their 

location along the cochlea, from the highest frequencies at the base of the cochlea to the lowest frequencies at the apex 

(top) of the cochlea. By applying single-frequency tonal acoustic stimulation, an area of the cochlea is stimulated (passive 

phenomenon). In this area, the few OHCs specific to the frequency will resonate (active contraction phenomenon) at that 

same frequency. In the case of bitonal stimulation, composed of two primary frequencies F1 and F2, the active functioning 

site of the higher frequency may interfere with the passive functioning area of the lower frequency, creating a natural 

distortion that causes PDA. This distortion results in the vibration of CCEs at frequencies corresponding to combinations 

of the two primary frequencies (F1 and F2) (Avan et al., 2013). ECHOSCAN is based on the measurement of PDA 

corresponding to the frequency 2*F1 - F2. For example, for primary frequencies F1 = 4000Hz and F2 = 4800Hz, the 

measured PDA frequency will be 3200Hz. The vibrations of the OHCs, contracting at this frequency, propagate through 

the cochlea and then through the tympano-osicular chain, ultimately causing the eardrum to vibrate slightly (reverse 

propagation of a sound stimulus). The faint sound emitted by the eardrum is then measured by the microphone of the 

probe placed at the entrance to the ear canal. PDAs are representative of the proper functioning of the OHCs in the 

cochlea. As OHCs are particularly sensitive to traumatic noise damage and cochleotoxic products, particularly aromatic 

solvents that are very common in the workplace, PDAs provide a picture of the state of the peripheral hearing receptor. 

For a given patient, the PDA (2*F1-F2) measured by ECHOSCAN depends on the primaries emitted by the probe (in-

tensity and frequency). For the same primary parameters, the PDA response is repeatable and stable if the patient's inner 

ear does not change. 

Auditory reflex pathways 

A reflex is an involuntary, bilateral, stereotypical, and very rapid muscular response triggered by a stimulus. Reflex 

activity is supported by a reflex arc, which results in an integrated response from a nerve center that can consciously 

modulate it. Reflexes are often defensive reactions, such as withdrawing a limb in the event of a burn, where the reflex 

precedes the sensation of pain felt in the brain. In the case of the peripheral auditory system, the organ of Corti transcribes 

sound information into nerve signals. Afferent neurons carry impulses from the periphery to the olivocochlear and facial 

nuclei. The application of a loud sound triggers a bilateral reflex, the impulse of which is carried via efferent neurons to 

the muscles of the middle ear (stapedial reflex) and the outer hair cells (olivo-cochlear reflex).  
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Principle of auditory reflex measurement 

PDA measurement, combined with contralateral stimulation that triggers reflexes, allows testing of the functioning 

of the inner and middle ears, as well as the auditory nerve centers involved in reflexes (Venet et al., 2012). It can detect: 

ð A disturbance in the motility of the outer hair cells tested by F1 and F2 frequency sounds, 

ð A decrease in the sensitivity of the inner hair cells (organ of Corti) tested by contralateral stimulation, 

ð A decrease in the sensitivity of afferent fibers and, consequently, of the central nuclei involved in the stapedius 

and olivocochlear reflexes, 

ð A decrease in sensitivity of efferent motor neurons, 

ð Possible fatigue of the middle ear muscles. 

 

In practice, the useful diagnostic value is the minimum value at which the auditory reflex is triggered. This value in 

dB HL is specific to each individual and can vary depending on a multitude of physiological parameters. Obviously, the 

first thing that comes to mind is recent or past exposure to loud noise or acoustic trauma suffered by the subject. Other 

parameters, such as pharmaceutical or chemical substances absorbed by the subject, directly affect the level at which the 

auditory reflex is triggered. Thus, each subject measured will be his or her own control. 

In addition, the principle of measuring the auditory reflex threshold, based on the distortion products of acoustic 

otoemissions, requires that the inner ear of the test subject function normally in the tested frequency band. This condition 

is directly dependent on the history of acoustic exposure and therefore requires the collection parameters to be adapted 

as closely as possible to each test subject. 

Taking all these factors into account, auditory reflex measurement is particularly suitable for assessing auditory fa-

tigue, which can be considered an alarm signal reflecting exposure to noise. 

Procedure for measuring auditory fatigue 

Step 1: Employee identity. Connect the device to a computer (PC or Mac) via the USB cable and press Start USB. 

Launch the ECHOSOFT software. Create a new patient or select an existing patient. Place the employee in a quiet room 

(a soundproof booth is not required). Ask the subject to relax as much as possible and remain still. 

 

Step 2: Setting up the device. Place the OAE measurement probe in the ear to be tested (known as the ipsilateral 

ear). Then place the sound emitter in the opposite ear (known as the contralateral ear). 

 

Step 3: Determining measurement parameters. Using the ECHOSOFT  software, launch the automatic parameter 

measurement specific to each test subject. This step must be performed once for each ear tested. It allows you to quickly 

measure the amplitude of OAE responses in order to determine the frequency and stimulation level to be used to ensure 

optimal reflex threshold measurements (step 4). 

 

Step 4: Measurement of the auditory reflex. Select the type of measurement: pre- or post-exposure. The threshold 

search takes a few minutes and involves emitting sounds of increasing intensity in the contralateral ear. The reflex is 

detected by measuring variations in OAE amplitude in the ipsilateral ear. The test can be paused or stopped at any time. 

 

Step 5: Reading the results. The ECHOSOFT software allows you to view the measurements corresponding to the 

different intensities tested. The color indicator signals the triggering of the reflex (green) or its absence (red). The meas-

urement result can also be printed and archived on the computer. 

 

Step 6: Interpretation of results. ECHOSCAN calculates auditory fatigue at the workstation by calculating the 

difference between the reflex thresholds measured before and after the employee's exposure: 

Fatigue = Post-exposure threshold ī Pre-exposure threshold 
This calculated value automatically ranks auditory fatigue into three classes: 

ð Proven fatigue (Red); 

ð Possible auditory fatigue (Orange); 

ð No fatigue (Green). 
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4.2 Preparation 

 

4.2.1 Equipment 

To measure auditory fatigue, you must use a computer with ECHOSOFT  software. Here is a list of the equipment 

you will need to perform the measurement: 

 
 

 

 

 

 
1 PC or Mac computer 

with ECHOSOFT  soft-

ware 

 

 

 

 

1 ECHOSCAN box and 

1 USB cable 

 

 

 
 

1 OEA probe for 

measuring PDA 

 

 

 
1 acoustic masking 

stimulator to emit the 

sounds that trigger the 

reflex 

 

 

OAE Txx earplug (xx size 

in mm) 
 

 

1 Foam tip 

 

Å Connect the ECHOSCAN to the computer using the USB cable supplied with the device. 

Å Connect the Mini-DIN plug of the OEA probe to the audio connector on the ECHOSCAN unit. 

Å Connect the mini-DIN plug of the acoustic masking stimulator to the Aux connector on the ECHOSCAN box. 
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4.2.2 Checking that the device is working properly 

Before taking a series of measurements, it is useful to check that the ECHOSCAN is working properly. Checking the 

device allows you to verify that the box, transmitters, and probe microphone are working properly. Two levels of checks 

should be performed. 

 
Visual check 

It is essential to perform a visual check of the probe before each new measurement, before inserting the probe into 

the patient's ear canal. 

 

ð Visually check that the three small holes at the tip 

of the probe are not blocked by earwax. 

ð If the holes are blocked, nylon threads for cleaning 

them are supplied with the device. Please note: al-

ways remove the cone and clean it from the inside 

out to avoid pushing debris to the bottom of the 

probe. Follow the instructions provided in the pack-

age containing the threads. 

ð If necessary, replacement tips are supplied with the 

device. 

 

Automatic acoustic check 

We recommend that you perform an acoustic check in the calibration cavity at least once a day before starting a 

measurement session. The calibration cavity clips directly onto the probe cable. The probe must be placed inside using a 

red conical cap, as shown in the procedure below. 

 
Follow the setup instructions provided in the 

insert (1). The video below 

(2) shows you how to do this. Once the equipment 

is in place, click on Start Verification (3) to start 

the test. 

 

 

 

 

 

All frequencies to be tested are listed in Table 

4. Wait until all values in the table have been filled 

in. If you notice that several values in the table are 

highlighted in red, this means that your probe is 

malfunctioning. If you wish, you can click Stop 

Verification (5) to end the test without waiting for 

it to finish, so that you can clean the probe or 

simply reposition it correctly in the test cavity. 

 
Once all the values in the table (4) have been filled in, the test result is displayed in the box (6). If the probe test is not 

validated, follow the instructions in the box (6) before restarting a new test by simply clicking on Start verification (7). 
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4.2.3 Patient 

 

If the subject has better tonal audiometry on one side, place the otoacoustic emission probe on that side. Where pos-

sible, avoid performing otoacoustic emissions on the side that has suffered from a middle ear problem, such as repeated 

serous otitis. 

 

Å The choice of EarTip is crucial to the quality of the measurement. There are 10 different sizes to choose 

from. In addition, be careful when choosing the type of earplug, as the same size must be used for the 

test after exposure. This earplug must ensure the following functions: 

1. It must hold the probe securely in the patient's ear. 

2. It must not be pressed against the wall of the ear canal. 

3. It must be airtight to prevent sound leakage and isolate noise. 

Å Place the earplug on the probe. 

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

Å Use the clip on the cable to reduce the weight of the wire on the probe by attaching it to the employee's 

clothing (e.g., on a collar). 

 

 

Å Place an ER3-14A foam plug on the acoustic masking stimulator. 
 

Å Roll the earplug between your fingers to flatten it and insert it completely into the patient's ear canal. 

Use an otoscope to ensure that the ear canal is not blocked by earwax. This procedure must be performed 

by a qualified person. 
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The measurement should not be started immediately after inserting the audiometric ear tips. We recommend waiting 

one minute before starting the test to improve the reliability of measurements at the lowest levels. 

 

As the measurement principle is based on acoustic collection, background noise could interfere with the measurement. 

To avoid this problem, ECHOSCAN maintains a low background noise level throughout the acquisition. This excludes 

all noisy frames from the collection, a principle known as rejection. The causes of frame rejection are always a sign that 

the acoustic background noise is too high, but this can have several causes: 

1. The noise generated by the patient themselves is too high. This rejection is necessary to eliminate acquisitions 

during which the patient coughs, moves, or swallows. When the patient is calmer, the measurement will automati-

cally restart. If this phenomenon persists, it means that the rejection threshold has been calibrated too low. 

2. The ambient noise is too loud. The average noise level in the room where you are taking the measurement must be 

below 45dB(A) in order to perform a reflex measurement under good conditions. A lower ambient noise level al-

lows for better measurement quality. In addition, it is important to avoid disturbances from sudden loud noises, 

such as doors slamming, impact noises, workshop sirens, etc. 

3. The probe is incorrectly positioned. If the probe moves during the measurement, the size of the plug is probably 

not optimal. 

 

4.3 Performing a reference measurement 

The ECHOSOFT software must be used with the ECHOSCAN as a peripheral device to perform fatigue tests from 

your computer (PC or Mac). The complexity of the signal processing calculations required to perform an auditory fatigue 

measurement means that this version must be used from a computer. For the minimum system requirements, refer to the 

section Erreur  ! Source du renvoi introuvable. 

 
 

Connect your ECHOSCAN device, turn it on, and set it to USB mode. Launch the ECHOSOFT  software. The patient 

database menu (1) opens by default each time the software is launched. If the patient does not yet exist in the database, 

create a new one (2). Once the patient has been created, or if they already existed in the database, select the patient (3). 

If the driver is correctly installed and your device is in USB mode, buttons listing the available tests will appear above 

the patient list. Click on Auditory Reflex to start the measurement (4). 

Refer to the section3.2 to install the ECHOSOFT software and import the measurement that has just been 

taken. 
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Select the physician or operator performing the meas-

urement. If the operator already exists in the database, 

simply select them. Otherwise, you can create a new 

one. Confirm your selection to continue with the meas-

urement. 

 
 

Selecting the ear to be tested: 

Choose the ear that will be used to measure the PDA (1). 

Confirm your choice to continue the measurement (2). 

 

 

 

 

 
 

 
This initial measurement will be used as a reference to assess auditory fatigue and must therefore be taken before the 

workstation is occupied, or in any case before acoustic exposure. Particular attention must also be paid to assessing the 

specific auditory condition of the test subject. For example, it does not seem relevant to take a reference measurement at 

8 a.m. on a subject who left a nightclub a few hours earlier. 

4.3.1 Choice of frequency - The DPgram 

Before performing the reference measurement, the device runs tests to determine the optimal settings for that subject's 

ear. The first of the two tests determines the frequency to be used; this is a DPgram. 

 
1. Stimulation level selection slider for L2. If, during the first 

measurement of the DPgram, the measured PDA level is less 

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

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

more experienced users. 
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than 6dB, ECHOSOFT automatically increases the level of 

the primaries (L1 and L2) by 6dB and restarts the measure-

ment. This sequence is repeated as long as the PDA level re-

mains too low (below 6dB), the L2 level sent is below 67dB 

SPL, and the L2 level read by the probe is below or equal to 

75dB SPL. As soon as one of these two conditions is no 

longer met, the DPgram measurement continues for all other 

frequencies with the primary levels defined by the first fre-

quency tested (see the0 page77 for more details). 

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

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

4. Defines the number of points, and therefore the measure-

ment frequency step between Fmin (inclusive) and Fmax 

(inclusive), 

5. Rejection level corresponding to the noise level in dB SPL 

above which the acquisition will be rejected, 

6. Starts or stops the measurement. 

The Start button starts the measurement. 
 

 

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

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

loading symbol appears during calibration. 

3. Counter for the number of frames acquired compared to the number of frames rejected. A measurement taken 

under good conditions should have a frame rejection ratio of between 5% and 15%. If, under good measurement 

conditions, this ratio exceeds 20%, it means that the rejection threshold has been calibrated too low and needs to 

be adjusted. 

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

5. Real-time graph display area: 

ð X-axis: F2 frequency in Hz. 

ð On the y-axis: the sound pressure level in dB SPL, 

ð Green area: graphical representation of the useful signal level (PDA). 

ð The black number: value of the useful signal level in dB SPL, 

ð The red area: background noise level. 
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6. Summary table of all measurement points taken: 

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

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

ð Frequency of F1 in Hz, 

ð Frequency of F2 in Hz, 

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

ð L2 level measured (in dB SPL) by the probe at frequency F2, 

ð Frequency of the distortion product (PDA) in Hz, 

ð Distortion product (PDA) level measured (in dB SPL) by the probe, 

ð Background noise level, 

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

 

1. Once the measurement is complete, the software au-

tomatically selects the best frequency for performing 

the test (see the0 page77 for more details). Experi-

enced users can change this frequency by simply 

clicking on another point on the graph. 

2. Area for entering notes associated with the measure-

ment, 

3. If you are not satisfied with the measurement, you can 

change the recording settings and/or reposition the 

otoacoustic emission probe before clicking Restart to 

restart the measurement. Frequencies identical to 

those previously measured will be replaced; if the 

measurement range is different, the graph will be 

completed. 

4. Click on Validate to select this collection frequency 

and continue the measurement. 

4.3.2 Choosing the level - IODP 

After choosing the frequency for measuring the middle ear reflex, you need to set a collection level. This step is 

essential because the distortion product level must be high enough to ensure a certain degree of stability, but without 

reaching levels that cause saturation. As with the DPgram, these values are only valid for this subject on this ear. 

 
1. Starting level of the test range for L2 (Lmin), 

2. End level of the test range for L2 (Lmax). If the L1 

level read by the probe is greater than 75dB SPL, the 

test ends automatically before the Lmax level (an in-

formation window will then appear on the screen), 

3. Measurement step value between the minimum level 

Lmin (inclusive) and the maximum level Lmax (in-

clusive), 

4. Rejection level corresponding to the noise level in dB 

SPL above which the acquisition will be rejected, 

5. Starts or stops the measurement. 

The Start button starts the measurement. 
 

The levels measured (L1 and L2) by the probe at frequencies F1 and F2 do not necessarily coincide with 

the specifications (L2 level of the parameters) because the sound pressures near the probe microphone 

and at the bottom of the ear canal, near the eardrum, are not identical. Furthermore, this difference varies 

depending on the frequency. 

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

more experienced users. 
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1. Allows you to stop the measurement at any time. 

2. Each new intensity tested requires a probe calibration phase. This loading symbol appears during calibra-

tion, 

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

ment taken under good conditions should have a rejected frame ratio of between 5% and 15%. If, under 

good measurement conditions, this ratio exceeds 20%, it means that the rejection threshold has been cali-

brated too low and needs to be adjusted. 

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

5. Real-time graph display area: 

ð On the x-axis: the stimulation level (L2), 

ð On the y-axis: the sound pressure level in dB SPL, 

ð Green area: graphical representation of the useful signal level (PDA). 

ð The black number: value of the useful signal level in dB SPL, 

ð Red area: background noise level. 

6. Summary table of all measurement points taken: 

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

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

ð Frequency of F1 in Hz, 

ð Frequency of F2 in Hz, 

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

ð L2 level measured (in dB SPL) by the probe at frequency F2, 

ð Distortion product frequency (PDA) in Hz, 

ð Distortion product (DPA) level measured (in dB SPL) by the probe, 

ð Background noise level, 

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

 
 

 

The levels measured (L1 and L2) by the probe at frequencies F1 and F2 do not necessarily coincide with 

the specifications (L2 level of the parameters) because the sound pressures near the probe microphone and 

at the bottom of the ear canal, near the eardrum, are not identical. Furthermore, this difference varies de-

pending on the frequency. 
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1. Once the measurement is complete, the software 

automatically selects the best level for perform-

ing the test (see the0 page77 for more details). 

Experienced users can change this frequency by 

simply clicking on another point on the graph. 

2. Area for entering notes associated with the meas-

urement, 

3. If you are not satisfied with the measurement, 

you can modify the recording settings and/or re-

position the otoacoustic emission probe before 

clicking Restart to restart the measurement. 

Levels identical to those previously meas-

ured will be replaced; if the measurement 

range is different, the graph will be com-

pleted. 

4. Click Validate to select this collection level and 

continue the measurement. 

If the L1 level read by the probe is greater than 

75dB SPL, the test will automatically end before 

the set Lmax level. The pop-up shown opposite 

will then appear. Click OK to continue the meas-

urement. 

4.3.3 Measuring the reflex trigger threshold 

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

 

The default acoustic stimulation settings give good results in most cases, but more experienced users can 

modify them if they wish. 

 
The device will, on the one hand, measure the acoustic distortion product using the parameters previously defined by 

the DPgram and the IODP, and on the other hand, send filtered noise centered on the masking frequency (Hz) to the 

contralateral ear. The device will thus seek the auditory reflex threshold by increasing the masking level in steps of Steps 

between 2 levels (dB) starting from Start level (dB HL) to End level (dB HL). The0 page77 presents a flowchart of the 

reflex measurement process. 

 

1. Number of successive reflex triggers to 

cause automatic termination of the meas-

urement. 

2. The rejection setting corresponds to the 

noise level in dB SPL above which the ac-

quisition will be rejected. 

3. Selects the type of measurement currently 

being taken. The type of measurement 

must be selected to define whether the 

measurement is to be used as a baseline ref-

erence or as a comparative measurement 

taken after exposure. 

4. Starts or stops the measurement. 
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The Start button starts the measurement. 

 

1. Allows you to stop the measurement at any time if the automatic protocol appears to be encountering a 

problem. Otherwise, the software automatically stops the measurement when it reaches the number of con-

secutive triggers or the maximum level chosen in the previous step. 

2. Counter of the number of frames acquired compared to the number of frames rejected. A measurement 

taken under good conditions should have a rejected frame ratio of between 5% and 15%. If, under good 

measurement conditions, this ratio exceeds 20%, it means that the rejection threshold has been calibrated 

too low and needs to be adjusted. 

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

be rejected. 

4. Display area for the current acquisition: 

ð On the x-axis: the number of measurement points taken. 

ð On the y-axis: the sound pressure level in dB SPL. 

ð Green area: graphical representation of the useful signal level (PDA). 

ð The red dots are areas without contralateral masking used as a reference for the otoacoustic emis-

sion level. 

ð The green dots are areas with contralateral masking used to determine whether the reflex is trig-

gered at this stimulation level. 

ð The blue dots are the reflex recovery areas excluded from the calculation, without contralateral masking. 

ð The yellow dots are rest areas, without contralateral masking or stimulation for otoacoustic emis-

sions. 

ð The black number: value of the useful signal level in dB SPL. 

ð The red area: background noise level. 

5. Level of contralateral masking sent during the measurement above. The difference is calculated based on 

the level of distortion between the phases with and without contralateral masking. The statistical probabil-

ity that this difference is significant is calculated using a Student's t-test. A red/green color code is used to 

indicate that the acoustic reflex is not triggered/triggered, respectively. 

6. Display area for the previous acquisition. 

7. Summary table of all measurement points taken. For masking values displayed on a red background, the 

acoustic reflex is considered not triggered. It is considered triggered for values displayed on a green back-

ground.  
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4.3.4 Validation of the reflex trigger threshold 

The hearing protection reflex is triggered at a certain level of stimulation. This triggering results in a slight 

decrease in the amplitude of the measured distortion product. The higher the contralateral stimulation is above the 

reflex threshold, the greater the decrease in the amplitude of the distortion product. By default, two consecutive 

triggers are required to validate the reflex threshold. For advanced users, this value can be modified when config-

uring the measurement (see section 4.3.3). 

 
Classic cases of reflex triggering 

In the example below, the measurements are considered triggered for two consecutive levels, 71 dB HL and 74 

dB HL. The threshold selected as the first repeatable trigger value is therefore 71 dB HL. If the only positive level 

is the maximum level (100 dB HL), this will be selected as the reflex trigger threshold. 

1. Summary table of all measurement points taken. For masking 

values displayed on a red background, the acoustic reflex is con-

sidered not triggered. The reflex is considered triggered for two 

successive "green" measurements. 

2. After selecting a line from the summary table, it is possible to 

replay or add acquisitions. 

ð Replay Replays the selected level (replays 74dB HL in the 

example opposite). 

ð +3 dB  Replays or adds the level immediately 

level than the one selected (adds 77 dB HL in 

the example opposite), 

ð -3 dB  Replays or adds the level immediately 

lower than the selected level (replays 71dB HL in 

the example opposite), 

ð Threshold selected Displays the value of the first level trig-

gering the number of successive triggers defined when config-

uring the measurement parameters. In the example opposite, 

measurements are considered triggered for two consecutive 

levels, 71dB HL and 74dB HL. The threshold selected as the 

first repeatable trigger value is therefore 71dB HL. 

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

otoacoustic emission probe before clicking Restart to restart a measurement. Levels identical to those previously 

measured will be replaced in the table. 

4. By clicking on Validate, the value of the selected Threshold is recorded as the test result. 

Cases of alternating reflex triggering 

In the summary table of measurements taken, you should note that 

there is an alternation between triggered/not triggered for increas-

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

certain levels in order to eliminate false positives or false nega-

tives. 

In the second example opposite, a triggered measurement is in-

serted at 68 dB HL. Given that the reflex is not triggered at 71 dB 

HL, the measurement at 68 dB HL appears to be a false positive, 

which the software will not retain as a threshold (in this case, it 

will retain 77 dB HL). To be sure of the test result, however, it is 

best to repeat this level. In this case, you should always start by 

repeating a masking level where the reflex is not triggered, the 

lowest being ideal, before retesting a level close to the threshold. 

In this example, click on 62dB HL, then click on 

 Replay. Once the measurement is complete, click on 68dB HL, 

then click on Replay. 

4.4 Performing a post-exposure measurement 
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Otoacoustic emission measurements (DPogram and IODP) are not required, as the post-exposure reflex measurement 

must be performed using the same frequency and intensity settings for the primaries (F1 and F2). Post-exposure meas-

urements will therefore begin directly with the reflex measurement. Each post-exposure measurement is associated with 

a pre-exposure measurement that must have been performed beforehand. The first step is to search for this reference 

measurement to find the parameters that were used. To do this, search for and double-click on the name of the subject to 

be tested. You can now view the measurements that were taken previously. 

 

Select the Reflex measurement type from the drop-down list 1 . Reflex measurements are displayed chronologically 

in the Left/Right columns according to the ear selected for the otoacoustic emission probe when performing the diagnosis. 

Select the measurement session you wish to complete 2 . The acoustic reflex trigger level from previous tests is then 

displayed in table 3 , while the measurement parameters are recalled in table 4 . Details of the measurement selected in 

table 3 can be viewed in the graph column 5 . 

To perform a post-exposure measurement associated with this pre-exposure measurement, connect your ECHOSCAN 

device, turn it on, and set it to USB mode. The Resume Measurement button, identified as 6 in the screenshot above, 

will then be displayed. 

 
The patient must be positioned in exactly the same way as for 

the initial measurement. It is essential to use the same sizes of 

ear tips for the otoacoustic emission probe and the masking stim-

ulator. Refer to the section entitled "4.2 " for installation instruc-

tions. 

The measurement should not be started immediately after the 

audiometric ear tips have been inserted. We recommend waiting 

one minute before starting the test to improve the reliability of 

measurements at the lowest levels. 

The measurement procedure is the same as for a reference 

measurement. Just remember to select Post-Exposure before 

starting the measurement. Refer to the section4.3.3 for the meas-

urement steps. Once the measurement is complete and validated, 

a new line appears in Table 3. 
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4.5 Using the results 

 

Refer to sections 4.3.3 and 4.4 for details on the composition of the tables and graphs. 

The French National Research and Safety Institute (INRS) offers assistance in diagnosing auditory fatigue 

based on the difference in the auditory reflex threshold at the beginning and end of a work shift. Fatigue is classified 

into three categories according to the extent of the variation in the threshold. This classification was established 

during measurements taken on employees exposed to noise in workshops and on construction sites (Venet et al., 

2014). This classification is only valid for the default stimulation of 1000 Hz. It is automatically displayed using a 

color code in Table 1 in the screenshot above. 

 

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

Diagnostic aid Proven fatigue Possible fatigue No risk 

æR1000dB æRÓ 9dB 0dB &lt; æ R &lt; 
9dB 

æRÒ 0dB 

 

æR=  Post-exposure thresholdϺ  Pre-exposure 

threshold 

In cases of proven fatigue, collective and individual preventive measures of a technical nature (noise reduction) 

or organizational nature (exposure reduction) should be considered. These measures aim to prevent the accumula-

tion of auditory fatigue. 
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4.5.1 Advanced analysis tools 

Like ECHOSCAN, ECHOSOFT allows advanced analysis of each point on the DPgram curve. 

To do this, double-click on the point to be analyzed on the green curve in the graph area (area 1). 

 

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

2. Frequency graph of the data corresponding to the selected point. The frequency decomposition is obtained by a 

"Fourier transform" of the time signal. The useful spectral energy area is marked in red. 

3. Cursor for modifying the x-axis scale of the time view. 

4. Cursor for modifying the scale of the abscissa of the frequency view. 

5. Tools that apply a digital filter to the signal. These modifications only apply to the displayed graphs; the original 

data stored in the patient database is never modified. 

6. Time the point was made. 

 



 

Chapter 5

 Audiometry  

5.1 Presentation 

Audiometry is the basic hearing test. This test allows for a quick and discriminating check of the entire sound trans-

mission chain to the brain. The measurement is obtained by emitting a frequency-calibrated 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. 

Air conduction audiometry is used to determine the hearing thresholds for each ear, in a frequency range 

fromρςυὌᾀ toψὯὌᾀ using standard headphones, or up toρφὯὌᾀ using special headphones for high-frequency audiome-

try. While bone conduction audiometry 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 deafness. Tonal audiometry also allows the discomfort threshold to be 

determined and the frequency of any tinnitus to be identified. 

Speech audiometry is a complementary test to tonal audiometry. It aims to determine not a perception threshold, 

but a threshold of speech intelligibility, or phoneme discrimination. The test consists of asking the patient to repeat a 

series of words that they hear. By varying the power of the words, a curve is obtained that relates the percentage of 

discrimination to the power. Well known to hearing aid specialists for fine-tuning hearing aid settings, it is also used to 

diagnose retrocochlear pathologies such as neuropathies or acoustic neuromas. 

5.1.1 Equipment 

To perform an audiometry measurement, you need the following equipment: 

Elements common to different configurations 

 

ECHOSCAN box 
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Air conduction audiometry 

 

1 audiometry headset or in-ear headphones (inserts) 

 

Bone conduction audiometry 

 

B71 bone vibrator 

 

ER3-14A 13mm foam earplug 

or 

ER3-14B 10mm foam ear tips 

5.1.2 Patient preparation  

 

 

Å For measurements taken with audiometry headphones, connect the headphone jack to the ECHOSCAN box with 

the headphone icon. 

Å For measurements taken with in-ear headphones, place a plug (see table in the previous section) on each of the 

acoustic stimulators. Then connect the mini-DIN plug of the headphones to the "Audio"  connector on the 

ECHOSCAN box. 

 

  

Use an otoscope to ensure that the ear canal is not blocked by earwax. This procedure must be performed 

by a qualified person. 
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Å For bone conduction audiometry measurements, position the vibrator on the mastoid (or forehead) and place a 

plug (see table in the previous section) on the contralateral masking stimulator. Then connect the mini-DIN plug 

of the bone vibrator to the "Audio"  connector on the ECHOSCAN unit. 

 

Å Explain the audiometry procedure to the patient. 

Å Place the audiometry headphones on the patient's head. 

5.2 Patient management s on Device 

The ECHOSCAN device allows for effective organiza-

tion of measurements thanks to its advanced patient 

management system. 

 

From the home page, select "Measurement"  mode: 

you can then choose to search for an existing patient or 

create a new one. 

 

5.2.1 Creating a patient 

 

 

When creating a new patient, four pieces of information 

are required: last name, first name, date of birth, and 

gender. 

 

 

 

 

 

 

 

To enter this information, simply click on the desired 

field and the keyboard will appear on the screen. 

You can use a numeric keypad by clicking on the "123"  

button at the bottom left. 

 

 

 

 

 

 

 

Here, the patient information is brief. You can enter more detailed information when exporting the data to the ECHO-

SOFT  software. Refer to the paragraph 0 

  

Entering the patient's date of birth and gender allows you to plot audiometric norms. 

To create a new patient, you must enter a first and last name. Please note that it is still advisable to enter 
the date of birth so that the ECHOSOFT software can organize patients in the database as effectively as 
possible. 

The date must be entered in the format DD/MM/YYYY . The ECHOSCAN device automatically formats 

the entry. 



Audiometry  5.3 Performing on the device 
 

5.2.2 Patient follow-up 

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

the memory card. It can then be retrieved by clicking on 

the "Search"  button. 

A table is displayed with a list of patients sorted in re-

verse order of their registration (the last patient added 

appears at the top of the list). 

The list of patients is displayed with their last name, first 

name, date of birth, and company. You can perform a 

search by clicking on the magnifying glass at the bottom 

of the screen. 

 

 

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

new page appears, summarizing the patient's infor-

mation. 

You now have the option to take a new measurement or 

view previously saved measurements. 

 

 

 

 

 

The "Consultation"  button gives you access to a table 

of measurements allowing you to review previous diag-

noses for this patient. 

In order to find the measurements for the selected pa-

tient, their main information is displayed (type, date, 

time, and ear). 

 

 

 

 

 

 

 

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

urement. 

 

 

5.3 Performing on the device 

Refer to the section "5.1 " for instructions on how to create a patient and start a new measurement. 

When you start a new diagnosis, the configuration win-

dow appears. It allows you to start new Tonal Audiom-

etry or Speech Audiometry measurements. The 

"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 to switch between 

the two audio outputs. This means you can connect the 

headphones and the bone vibrator (each to one of the 

audio outputs) and switch between the two by clicking 

on this button.  

5.3.1 Tonal Audiometry 

If the patient does not yet have any associated measurements, only the "Diagnosis" button is visible. 
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When you select a Tonal Audiometry test, you can 

choose from four diagnostic modes. 

Å Automatic patient mode, 

Å Automatic Physician Mode, 

Å Manual Physician Mode, 

Å Weber mode. 

 

5.3.1.1 Patient mode 

Patient mode allows automatic power and frequency transitions. The physician preconfigures the test, and the patient 

is then completely autonomous, clicking the response button to indicate that they can hear the sound. 

Measurement settings 

Click on "Select frequencies" to preconfigure the frequencies to be scanned during the test. Once the frequencies 

have been selected, click on "OK" to confirm. 

 

 

 
 

 
 

 

 

The "Settings" button opens a window allowing you to 

adjust the masking noise level and the start power of the 

automatic protocols. Click "OK" to confirm. 

 

 

 

 

After selecting the ear, click on the "Start"  button to start the measurement. 

 

  

All frequencies can be selected; however, the maximum and minimum stimulation frequencies may be 

limited during the test depending on the characteristics of the pacemaker. 

The small disk icon at the bottom of this screen allows you to save the frequencies selected above. These 

will become the default frequencies for this type of measurement. 
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Measurement procedure 

 

The Tonal Audiometry  measurement window opens. 

The device will automatically scan the preconfigured 

frequencies and increase or decrease the power of the 

acoustic stimuli according to the patient's responses. 

The patient simply needs to click on the response button 

as soon as they hear the sound. If the click has been reg-

istered, the "OK"  button turns orange. 

 

 

Once the acquisition protocol is complete, the curve is constructed. You now have the choice of saving the data by 

clicking "Save" or deleting it by closing this window using the back cross. 

 

 

 

 

5.3.1.2 Automatic physician mode 

Automatic physician mode allows for automatic power and frequency transitions. Throughout the test, the device 

displays the current stimulation power and frequency. This mode therefore allows the physician to perform the test while 

verifying that it is proceeding correctly. 

Measurement settings 

 

Click on "Select frequencies" to preconfigure the frequencies to be scanned during the test. Once the frequencies 

have been selected, click on "OK" to confirm. 

 

 
 

 

The "Settings"  button opens a window allowing you to 

adjust the masking noise level and the start power of the 

automatic protocols. Click 

"OK" to confirm. 

 

 

 

 

After selecting the ear, click on the "Start"  button to start the measurement. 

For more details on the curve viewing options, please refer to the section5.3.4 . 

The saved data can be viewed in the patient's "Consultation" menu. 

All frequencies can be selected; however, the maximum and minimum stimulation frequencies may be 

limited during the test depending on the characteristics of the pacemaker. 

The small disk icon at the bottom of this screen allows you to save the frequencies selected above. These 

will become the default frequencies for this type of measurement. 
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Measurement procedure 

The Tonal Audiometry  measurement window opens. 

The device will automatically scan the preconfigured 

frequencies and increase or decrease the power of the 

acoustic stimuli. A red flashing indicator at the top left 

of the screen indicates when the stimuli are being deliv-

ered. 

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

sponses. 

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

 

Once the acquisition protocol is complete, the curve is constructed. You now have the choice of saving the data by 

clicking "Save" or deleting it by closing this window using the back cross. 

 

 

 

 

5.3.1.3 Manual physician mode 

Manual physician mode allows manual transitions between power and frequency settings. This mode therefore allows 

the physician to freely perform a test protocol. 

 

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

 

 

For each stimulation (triggered with the "Stim"  button), please indicate with "Yes" or "No" whether the patient 

hears the stimulus so that the curve can be constructed correctly. 

Click on "Graph" to view the curve at any time. You will then have the choice of saving the data by clicking on 

"Save," deleting it by closing the window using the back cross, or continuing the measurement by clicking on one of 

the boxes in the summary table. 

 

 

 

 

5.3.1.4 Weber test 

For more details on the curve viewing options, please refer to the section5.3.4 . 

The saved data can be viewed in the patient's "Consultation" menu. 

For more details on the curve viewing options, please refer to the section5.3.4 . 

The saved data can be viewed in the patient's "Consultation" menu. 



Audiometry  5.3 Performing on the device 
 

The Weber test is used to detect whether the patient has significant auditory lateralization. This then allows the power 

of the contralateral masking noise to be adjusted as accurately as possible. 

 

 

Patient positioning 

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

 

 

Measurement procedure 

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

 

 

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 choose to save the data by clicking on 

"Save," delete it by closing the window using the back button, or continue the measurement using the "Meas-

ure"  button. 
 

5.3.2 High-frequency audiometry 

To perform high-frequency audiometry, you need headphones capable of reaching such frequencies and an additional 

module must be activated. If the device already has a second set of headphones (jack plug), the stimulator that will be 

recognized by the device can be configured in the "headphones" menu (see2.3.2 ). 

 

 

  

It is extremely important to choose the right headphone model to ensure that the calibration is correctly ta-

ken into account when in use. 

For more details on the curve viewing options, please refer to the section5.3.4 . 

The saved data can be viewed in the patient's "View" menu. 



Audiometry  5.3 Performing on the device 
 

5.3.3 Speech Audiometry 

Measurement settings 

When you start a new diagnosis, the configuration window appears. It allows you to choose the type of list used, for 

example Fournier's disyllabic lists. 

 

ECHOSCAN is designed to allow you to easily perform speech 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. 

 

 

  



Audiometry  5.3 Performing on the device 
 

Measurement procedure 

From the test launch window, set the power and the ear being tested before starting a series by clicking on "Start ." 

The dictation begins, and the current word is written in red. If the patient repeats the word correctly, click on it to validate 

the answer. 

 

You can switch between the configuration of a new point and the graph at any time by clicking on the "Graph"  

button. 

 

When the test is complete, click on "Graph" to view the curve. You can then save it and perform other 

Tonal Audiometry or Speech Audiometry measurements. 

  



Audiometry  5.3 Performing on the device 
 

5.3.4 Viewing the measurement 

 

 

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

graphs. 

Å The "Vocal/Tonal" button allows you to switch between the two types of graphs (if measurements have been 

taken in both modes). 

- Tonal Audiometry 

Å The y-axis represents the stimulation power in dB HL. 

Å The x-axis represents the frequency in Hz. 

Å If the patient's age and gender have been entered, the background of the curve represents the audiometric 

norm for this patient according to ISO7029. 

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 

Å The x-axis represents the stimulation power in dB HL. 

Å The y-axis represents the percentage of words correctly repeated. 

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

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

- Key to symbols used in the graphs 

Å The red curves with circles represent air conduction measurements taken on the right ear. 

Å The blue curves with crosses represent air conduction measurements taken on the left ear. 

Å The blue dotted lines with brackets represent bone measurements taken on the left ear. 

Å The red dotted lines with brackets represent bone measurements taken on the right ear. 

Å The white dotted lines with red and blue hooks represent the Weber test. 

- Stimulators used for air conduction and bone conduction audiometry 

 

 
  

Refer to the section "5.1 " for more details on patient management. 

Click on the graph to display the legend. 



Audiometry  5.4 Performed on ECHOSOFT 
 

5.4 Performed on ECHOSOFT  

The ECHOSOFT  software allows you to use the ECHOSCAN as a peripheral device to perform tests from your com-

puter (PC or Mac) in manual mode. This allows you to control the device and view the curves and results. 

 

Launch the ECHOSOFT  software; the window below will open. Connect the device to your computer and click on 

the USB button on the Home screen of your ECHOSCAN device. After connecting, buttons listing the tests available on 

your device will appear above the list of subjects. If they do not appear, check that the driver has been installed correctly. 

If the subject already exists in the database, simply select them. If not, you can create a new one (see3.3.1 ). Select the 

subject, then click on the button for the test you wish to perform. 

 

 

Select the physician or operator performing the meas-

urement. If the operator already exists in the database, 

simply select them. Otherwise, you can create a new 

one. 

 

 

 

 

Refer to the section "5.1.2 " for instructions on the necessary equipment and patient preparation. 

5.4.1 Tonal Audiometry 

By default, audiometry starts in tonal mode. You can change modes using the tabs at the top left of the window. 

Refer to the section3.2 to install the ECHOSOFT software and the drivers required to perform mea-

surements. 

To optimize battery life on your ECHOSCAN, the screen will turn off after 2 minutes when you are in 
measurement mode using the ECHOSOFT software. To turn your device back on, click the On/Off button. 



Audiometry  5.4 Performed on ECHOSOFT 
 

 

There are three different modes for adjusting the characteristics of the acoustic stimulation: 

Å Move the mouse cursor over the graphs and click to start the stimulation. The "Enter"  key is used to validate the 

patient's response. 

Å Control the interface with the keyboard (see section5.4.3 ). 

Å Use the side panel described below. 

 

1. Choice of test frequency, Can be selected using the "left" and "right" arrows, 

2. Starts the stimulation, Can be started with the "space bar,"  

3. Choice of pure tone audiometry mode or Weber test in the case of bone conduction, 

4. Launching automatic mode (See paragraph3.4.2 for configurations) , 

- When the "Autonomous patient mode" box is checked, the operator no longer has control; the response is 

only validated when the patient presses the response handle. If autonomous mode is not activated, the oper-

ator must validate the patient's response. 

- Automatic mode can be stopped at any time by clicking on the same button. 

5. Choice of patient response: The "Enter"  key corresponds to clicking on the "Yes"  button. 

6. Starts playing an explanatory message in the patient's headphones. This message describes the measurement process 

and gives an example of stimulation. 

7. Å Stimulation power selection slider, Can be selected using the "up" and "down" arrows. 

Å Click on an image to select the ear being tested. Can be selected using the "L/R" keys. 

8. The entire green area is dedicated to masking noise. The upper part shows the power and frequency band of the 

noise. Just below, the "Continuous masking" box allows for permanent masking (if it is not checked, masking 

starts at the same time as stimulation). The lower part consists of tabs for selecting the masking mode and the 

corresponding setting: 

Å Differential mode: The value set corresponds to the difference between the stimulation power and the masking 

power (e.g., with a differential of -30dB, for stimulation at 80dB, masking at 50dB is obtained). 

Å Manual mode: The value set using the slider corresponds to the masking power. 

Å See5.4.5.2 for automatic mode. 

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

To avoid any noise that could give the patient a clue and affect the measurement results, the computer 

used for testing must be equipped with a silent keyboard and mouse. 






















































