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Chapter 1 : Information and security
1.1 Presentation and Intended Use
The company ECHODIA specializes in the development and manufacture of non-invasive equipment that collects
physiological parameters of the inner ear.
From an innovative process developed and patented by the INRS, ECHODIA has developed the ECHOSCAN device.
Its use is intended primarily for occupational health services, but also for all institutions that are interested in the diagnosis
of heraing fatigue and loss.
The ECHOSCAN device incorporates a technology that can measure both the threshold at which the auditory reflex of
the middle and inner ear is triggered the reflexes as well as perform a complete audiometric diagnosis.
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1.2 Applicable Symbols
1.2.1

ECHOSCAN

Front:
Symbol

Description
Name of the device

Top:
Symbol

Description
Device turned on or off

USB

Mini-USB port to recharge the device or connecting it to a PC
(data exchange and measurements)

Bottom:
Symbol
Aux
Audio

Description
Connection of the masking stimulator in reflex test or answer button in
audiometry
Connection of stimulus sources, ECHO-OAE probe or audiometric
headphone

Rear:
– Manufacturer information
Symbol

Description

Equipment identification and
utilization label

Manufacturer: Echodia SAS
Biopôle Clermont-Limagne
63 360 Saint-Beauzire, France

Do not dispose; at the end of use, return the
device to its place of manufacture
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DC voltage

Refer to the User Guide

European conformity

See Appendix 1 for correct use of electrodes

Identification label of the Echoscan device

Reference of the product/subproduct

Product serial number of 8 digits

The date indicated
manufacturing year
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1.2.2

Other Symbols
Symbol

Description
For indoor use only

Device of class II (double insulation)

Single use only
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1.3 Precautions on Use
•
•
•
•
•
•
•

Be sure to comply with the maintenance instructions listed in chapter 2 "General Information about Use".
The battery supplied with the device is suitable for use in the medical field.
The device has no particular protection regarding water tightness, exposure to liquids, sprays or dust that could
damage it.
The device has no particular protection from flammable or corrosive products; exposing it to this type of products
could cause damage.
Never use the equipment with a defibrillator.
The equipment must be handled by a qualified operator (hospital personnel, doctor, etc.).
It is prohibited to modify or disassemble the device.

1.4 Electromagnetic compatibility of the device
Guidance and manufacturer’s declaration – electromagnetic emissions
The Echoscan is intended for use in the electromagnetic environment specified below. The customer or the user of the
Echoscan should assure that it is used in such an environment.
Emissions test

Compliance

Electromagnetic environment – guidance

RF emissions
CISPR 11

Group 1

The Echoscan uses RF energy only for its internal function.
Therefore, its RF emissions are very low and are not likely
to cause any interference in nearby electronic equipment.

RF emissions
CISPR 11

Classe A

Harmonic emissions
IEC 61000-3-2

Classe A

Voltage fluctuations/
flicker emissions
IEC 61000-3-3

User Guide

The Echoscan is suitable for use in all establishments other
than domestic, and may be used in domestic establishments
and those directly connected to the public low-voltage
power supply network that supplies buildings used for
domestic purposes, provided the following warning is
heeded:
Warning: This equipment/system is intended for use by
healthcare professionals only. This equipment/ system may
cause radio interference or may disrupt the operation of
nearby equipment. It may be necessary to take mitigation
measures, such as re-orienting or relocating the Echoscan
or shielding the location.

Complies

Echodia ®

8

Guidance and manufacturer’s declaration – electromagnetic immunity
The Echoscan is intended for use in the electromagnetic environment specified below. The customer or the user of the
Echoscan should assure that it is used in such an environment.
Immunity test

IEC 60601 test level

Compliance level

Electrostatic
discharge (ESD)
IEC 61000-4-2

± 6 kV contact
± 8 kV air

± 6 kV contact [1]
± 8 kV air [2]

Electrical fast
transient/burst
IEC 61000-4-4

± 2 kV for power
supply lines
± 1 kV for
input/output lines

± 2 kV for power
supply lines
± 1 kV for input/output
lines

Surge
IEC 61000-4-5

± 1 kV line(s) to
± 1 kV line(s) to line(s)
line(s)
± 2 kV line(s) to earth
± 2 kV line(s) to earth

<5 % UT
(>95 % dip in UT)
for 0,5 cycle
Voltage dips, short
40 % UT
interruptions and
(60 % dip in UT)
voltage variations
for 5 cycles
on power supply
70 % UT
input lines
(30 % dip in UT)
IEC 61000-4-11
for 25 cycles
<5 % UT
(>95 % dip in UT)
for 5 s
Power frequency
(50/60 Hz)
magnetic field
IEC 61000-4-8

3 A/m

<5 % UT
(>95 % dip in UT) for
0,5 cycle
40 % UT
(60 % dip in UT) for 5
cycles
70 % UT
(30 % dip in UT) for 25
cycles
<5 % UT
(>95 % dip in UT) for 5 s

Electromagnetic environment – guidance
Floors should be wood, concrete or ceramic
tile. If floors are covered with synthetic
material, the relative humidity should be at
least 30 %.
[1] Measurements made during electrostatic
discharge are rejected by the Echoscan device
[2] In the case of electrostatic discharge at ± 8
kV on the SD card slot, a reboot of the device
may be necessary to ensure the good operation
of the touch screen

Mains power quality should be that of a typical
commercial or hospital environment.

Mains power quality should be that of a typical
commercial or hospital environment.

Mains power quality should be that of a typical
commercial or hospital environment. If the
user of the Echoscan requires continued
operation during power mains interruptions, it
is recommended that the Echoscan be
powered from an uninterruptible power supply
or a battery.

Power frequency magnetic fields should be at
levels characteristic of a typical location in a
typical commercial or hospital environment.

3 A/m

NOTE UT is the a.c. mains voltage prior to application of the test level.
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Guidance and manufacturer’s declaration – electromagnetic immunity
The Echoscan is intended for use in the electromagnetic environment specified below. The customer or the user of the
Echoscan should assure that it is used in such an environment.
Immunity test

Conducted RF
IEC 61000-4-6

Radiated RF
IEC 61000-4-3

IEC 60601 test level

3 Vrms
150 kHz to 80 MHz

Compliance level

Electromagnetic environment – guidance
Portable and mobile RF communications
equipment should be used no closer to any part
of the Echoscan, including cables, than the
recommended separation distance calculated
from the equation applicable to the frequency
of the transmitter.
Recommended separation distance
d = 1,2*√(P)
d = 1,2*√(P) 80 MHz to 800 MHz
d = 2,3*√(P) 800 MHz to 2,5 GHz

3 Vrms

Where P is the maximum output power rating
of the transmitter in watts (W) according to the
transmitter manufacturer and d is the
recommended separation distance in metres
(m).
Field strengths from fixed RF transmitters, as
determined by an electromagnetic site
3 V/m
80 MHz to 2,5 GHz

a

3 V/m

survey , should be less than the compliance

b

level in each frequency range .
Interference may occur in the vicinity of
equipment marked with the following symbol:

NOTE 1 At 80 MHz and 800 MHz, the higher frequency range applies.
NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people.

a

Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones and land mobile
radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be predicted theoretically with accuracy.
To assess the electromagnetic environment due to fixed RF transmitters, an electromagnetic site survey should be
considered. If the measured field strength in the location in which the Echoscan is used exceeds the applicable RF
compliance level above, the Echoscan should be observed to verify normal operation. If abnormal performance is
observed, additional measures may be necessary, such as re-orienting or relocating the Echoscan.

b

Over the frequency range 150 kHz to 80 MHz, field strengths should be less than [V1] V/m.
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Recommended separation distances between portable and mobile RF communications equipment and the
Echoscan
The Echoscan is intended for use in an electromagnetic environment in which radiated RF disturbances are controlled.
The customer or the user of the Echoscan can help prevent electromagnetic interference by maintaining a minimum
distance between portable and mobile RF communications equipment (transmitters) and the Echoscan recommended
below, according to the maximum output power of the communications equipment.
Rated maximum output
power of transmitter
W

Separation distance according to frequency of transmitter
m
150 kHz to 80 MHz
d = 1,2*√(P)

80 MHz to 800 MHz
d = 1,2*√(P)

800 MHz to 2,5 GHz
d = 2,3*√(P)

0.01

0.12

0.12

0.23

0.1

0.38

0.38

0.73

1

1.2

1.2

2.3

10

3.8

3.8

7.3

100

12

12

23

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in metres
(m) can be estimated using the equation applicable to the frequency of the transmitter, where P is the maximum output
power rating of the transmitter in watts (W) according to the transmitter manufacturer.
NOTE 1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.
NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and
reflection from structures, objects and people.
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1.5 Connection of Device
The device can be recharged through a mains power adapter. It is essential to use the one delivered with it.
The device can be connected to a PC via a Mini-USB cable to transfer patient data from the device to the PC. Connection
to a PC is also a way of recharging the device battery.
For measurements on a patient from the Echosoft software, ie with the device connected to a computer, it is imperative
that the computer is equipped with a Class II power supply complying with the EN 60601-1: 2006 standard.

Never connect a non-medical or non self powered peripheral to this computer while the Echoscan is
connected.

1.6 Confidentiality of patient data
Echodia respects the provisions relating to the Directive 95/46 / EC of the European Parliament and of the Council of the
24 October 1995 (Directive on the protection of individuals with regard to the processing of personal data and on the free
movement of such data), as well as Act No. 78-17 of 6 January 1978 on information technology, data files and civil
liberties.
In this regard, the Echoscan device is intended to be used only by authorized health professionals in accordance with point
42 of Directive 95/46/EC. To ensure the confidentiality of patient data and prevent its disclosure to unauthorized parties,
a password can be set on the first start of the device. Refer to Section 2.2.1 for more information.
In case you do not set a password, ECHODIA can not be held responsible in case of disclosure of patient
data.

ECHODIA advise you to regularly renew the password of your device. It is also advisable to turn on
the locking mechanism on the computer workstations on which you installed the Echosoft software
beyond a short period of inactivity.
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Chapter 2 : General
Using ECHOSCAN

Information

About

2.1 Content
Depending on measurements chosen on purchase, the device is delivered with the corresponding
peripherals.
List of available measurements:
- Reflex: Measurement of the ear reflex threshold, realized only from a computer via the Echosoft software.
- Audio: Pure tone and vocal audiometry, air and/or bone conduction, can be performed directly from the device or from
a computer via the ECHOSOFT software.
The table below lists all the peripherals available with ECHOSCAN.
Description

Reference

Selected measurements
Reflex

Audio

Echoscan central unit with its stylus

EC02-12-09-01

X

X

Software “EchoSoft”

EC04-02-01-01

X

X

Mini-USB power supply

EC02-03-01-01

X

X

Mini-USB cable 2m

EC02-04-01-01

X

X

Mini-USB cable 5m

EC02-04-02-01

Transport bag

EC02-05-04-01

X

X

User Guide Echoscan

EC06-01-01-01

X

X

OAE probe

EC02-11-01-01

X

OAE probe replacement tips (2pcs)

EC05-07-01-02

X

OAE eartips 3 to 16 mm (26pcs)

EC05-04-01-01

X

OAE eartips 4 to 16 mm (box of 120pcs)

EC05-03-02-01

Optional

OAE eartips Tree 4 mm (25pcs)

EC05-05-15-01

Optional

OAE eartips Tree 4 mm (100pcs)

EC05-05-03-01

Optional

OAE eartips 3 mm (100pcs)

EC05-05-01-01

Optional

OAE eartips 4 mm (100pcs)

EC05-05-02-01

Optional

OAE eartips 5 mm (100pcs)

EC05-05-04-01

Optional

OAE eartips 6 mm (100pcs)

EC05-05-05-01

Optional

OAE eartips 7 mm (100pcs)

EC05-05-06-01

Optional

OAE eartips 8 mm (100pcs)

EC05-05-07-01

Optional

OAE eartips 9 mm (100pcs)

EC05-05-08-01

Optional

OAE eartips 10 mm (100pcs)

EC05-05-09-01

Optional

OAE eartips 11 mm (100pcs)

EC05-05-10-01

Optional

OAE eartips 12 mm (100pcs)

EC05-05-11-01

Optional

OAE eartips 13 mm (100pcs)

EC05-05-12-01

Optional

OAE eartips 14 mm (100pcs)

EC05-05-13-01

Optional

User Guide
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OAE eartips 16 mm (100pcs)

EC05-05-14-01

Optional

Contralateral masking stimulator

EC02-13-02-01

X

ABR ear tips ER3-14A – normal 13mm (50pcs)

EC05-02-03-01

X

Optional

ABR ear tips ER3-14B – small 10mm (50pcs)

EC05-02-04-01

X

Optional

ABR ear tips ER3-14C – big 18mm (24pcs)

EC05-02-05-01

Optional

ABR ear tips ER3-14D2 – 3,5mm (14pcs)

EC05-02-06-01

Optional

ABR ear tips ER3-14E2 – 4mm (14pcs)

EC05-02-08-01

Optional

Patient answer button

EC02-10-01-01

X

Audiometry headset DD45 LI

EC02-09-07-01

X

Audiometry headset DD45 HI

EC02-09-05-01

Optional

Bone Audiometry headset

EC02-09-01-01

Optional

Double acoustic stimulator

EC02-13-01-01

Optional

All the delivered components enable the implementation of a measurement as soon as the device is unpacked. Be careful,
however, that a computer will be needed to carry out the reflex measurements.
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2.2 Commissioning
2.2.1

Initial Start-up of Device

The device can then be switched on. It is not necessary to have any peripherals connected (ECHO-OAE probe).
For the first start-up, it is necessary to calibrate the tactile (touch sensitive) screen. The following window appears:

The screen has to be calibrated at 5 different points. Simply hold the stylus down on the cross at the center of each of the
circles that appear successively.
Calibration is important for comfortable use. It is highly advisable to calibrate the device while holding
it on a table, and using the stylus.
After the screen calibration, the password definition windows appear. If you choose to set up a password, it will be asked
to you each time you start the device. To do this, click on “Lock the device with a password” and set your password by
clicking on “Change Password”. The password must contain between 1 and 15 characters, and will be asked twice in
order to ensure the proper seized of it.

You can access the password configuration window later from the “Measure” then “System” menu. This window allows
you to change the password, but also to activate or deactivate the locking.
If you forget your password, please contact ECHODIA to receive an unlocking code .
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Once this step completed, the homepage appears:

Several items of information appear on this page. First, it contains the 3 possible selection parameters when the device is
starting:
• USB: enables to activate the USB port of the device in order to recover, store and analyze the measurements
made with it on a computer. Enabling the USB port of the device is also necessary for the realization of measures
from a computer via the Echosoft software.
• Measure: This is the main mode used for making and consulting audiometry measurements.
• Config: Configuration of the various device options.
The homepage is used for choosing the system language thanks to the flags appearing at the bottom left of the screen.
Choose your language by clicking on one of the flags.
At the bottom right, the serial number of your device is displayed.
There is also a title bar in each of the windows of the device. From left to right, it contains:
• The title of the current window.
• The charge indicator (grey: charging. Green: charged).
• The date and time.
• The battery level.
• A button for returning to the previous window (on the homepage screen, it is used for switching off the device).

2.2.2

Turning off the Device

To turn the device off, you can click on the back button at the top right of the homepage screen. A message to confirm
the extinction then appears:

You can also press the power button at the top of the device to display this screen from any browsing window.
Energy saving mode: the device turns off automatically after being inactive for 5 minutes.
It is possible to force the equipment to turn off by holding down the power button at the top of the
device during 4 seconds.

User Guide
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2.3 General Device Configurations

Some of the device general operating parameters can be configured.
Accordingly, it is possible to set the time, date, brightness and
orientation of the screen. To do this, just enter the configuration menu
from the main screen.

The date and time can be configured from the "date and time"
window.

The change to and from daylight saving time is not automatic.

The "LCD" menu adjusts the brightness of the screen by means of an
adjustable gauge. The "Rotation" button turns the display through 180°
which may be useful, depending on the location and position where the
device is being used. It is also possible to carry out tactile screen
calibration again.

It is possible that some drifting appears after using the tactile screen for some time (several months)
(e.g.: clicking on the buttons becomes less accurate), in which case screen re-calibration is necessary.

User Guide
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The "About" button gives you the particulars of ECHODIA.

The "System" button informs you about the hardware and software
version of the device, and the amount of free memory space on the
device.
The "Reset" button resets the measurement parameters to their default
values.

The “Calibration” menu allow the consultation of the acoustic
calibration values defined for your device. . A password is necessary in
order to modify these values. It's the serial number of your device
indicated on the bottom right of the homepage and at the back of the
device on the S/N line.

Don't modify this value, only ECHODIA or your reseller are approved to realize this calibration.

The Echoscan device must be calibrated once every year to guarantee the quality of the measurements
made.
Please contact your retailer to plan this calibration.

The configuration "Config DP" is explained in the chapter concerning the reflex measurement.

Some of these options require a password to be modified. It's the serial number of your device indicated
on the bottom right of the homepage and at the back of the device on the S/N line.
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2.4 Patient Management
ECHOSCAN offers ideal measurement organization thanks to an advanced patient-based management system.
From the home page, select the "Measure" mode, leading to the choice of seeking an existing patient or creating a new
one.

2.4.1

Creation of a Patient

If you choose to create a new patient, only 4 items of information are
requested, the name, first name, date of birth and gender.

To enter this information, just click on the desired field to have the
keyboard appearing on the screen.
It is possible to use a digital keypad by clicking on the "123" key at the
bottom left.

To create a new patient, it is essential to specify a name, a first name and a birth date.

Entering the date of birth and the patient's gender can also be used to trace the audiometric norms taken
from the ISO7029 standard.

The date must be entered in format DD/MM/YYYY (day/month/year). ECHOSCAN device
automatically format your enter.
Here, the information about the patient is kept brief. You can enter more details when you export the data to the
ECHOSOFT program. Refer to paragraph 3.2
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2.4.2

Patient Monitoring

After you have created the patient, his or her record is recorded on the
memory card. You can then find it by clicking on the "Search" button.
This brings up a table containing the list of patients, in the opposite
order to the recording (the last added patient appears at the top of the
list).
The list of patients appears with names, first names and dates of birth.
The magnifying glass icon at the bottom of the screen enables to search
for a patient thanks to his/her name or surname.

To select a patient, click on the corresponding line.
This opens a new page summarizing information about the patient.
Now, it becomes possible to choose to make a new measurement
(diagnosis) or to consult those previously saved (consultation).

If the patient does not have any associated measurement yet, only the 'Diagnosis' button is visible.

The "Consultation" button opens a table of measurements allowing to
consult the diagnoses previously made for this patient.
The measurements are sorted by type in the tabs of the table. To find
the measurements of the selected patient, their main information is
displayed (date, time and ear)

The "Diagnosis" button allows to choose the new audiometry
measurement to be made.
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2.5 Recharging the device
By default, the device is delivered with a USB cord and a mains power adapter. You can choose to recharge your device
in 2 different ways, using the mains power or through a PC. After connecting the adapter, charging begins automatically.
A logo depicting a power point appears in the header bar. This logo will appear in grey when the Echoscan is charging
and in green when the battery is fully charged.
If you decide to connect the device to a computer with the USB cord, charging will be slower than through the power
adapter.
It is essential to use a computer with a Class II type power supply conform to the EN 60601-1:2006
standard. See paragraph 1.5

It is advisable to leave the device charging for 12 hours during the first recharging operation.

To turn off the product power supply and isolate it from the power supply network, disconnect the
power adapter.

2.6 Maintenance and Storage
2.6.1

Periodic Tests, calibration and maintenance

ECHOSCAN is reliable and free of danger for the patient. To maintain this safety, it is essential to comply with the
operating instructions given in this manual. The ECHOSCAN device does not require any particular maintenance
operation, but certain precautions must be taken to avoid damaging the device.
- Unplug the peripherals from the device and store them in their original case after each use.
- Clean the device with an antistatic cloth or a damp cloth.
The use of corrosive detergents is prohibited, only non-alcoholic detergents or soapy water solution can be used
to clean the device and its peripherals. Do not use liquid or direct projection spray or immersion to clean the
device, as this may damage the electrical circuits.
- All the supplied cables are manufactured from electromagnetic interference-proof materials. To maintain these
properties, it is better not to bend, pinch or pull the cables.
- The calibration of the ECHOSCAN device is recommended once a year to ensure the quality of the
measurements.
Please contact your distributor to schedule this calibration.

2.6.2

Transport and Storage

During transport and storage the device must be stored carefully in the case in which it was delivered. The same applies
to environmental conditions during transport and storage (see Appendix 3).
In case of a return to the after sales service, pack the device in its original carton box.

2.6.3

Recycling

It is recommended not to throw the device away at the end of its life. It is preferable to return it to the manufacturer (see
Appendix 10) or to a company certified in recycling lithium ion polymer battery so that it can be recycled properly.
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Chapter 3 : General
Using ECHOSOFT

Information

about

Its installation is mandatory to perform the reflex measurement.

3.1 Installing the ECHOSOFT software
3.1.1

Installing the Application

ECHOSOFT is supplied as an executable software file designed for automatic installation of the application on your
computer. For minimum system requirements, see Appendix 5

The software installation file can be accessed on the memory the supplied USB key.
The installation file is located in the "ECHOSOFT" directory.
The ECHOSOFT software uses the "Java" technology. The installation files on the device exist in two versions: one
including "Java", the other without. To avoid version compatibility problems, Echodia recommends that you install
the version with "Java" integrated.
If you choose the version without the “Java” environment integrated and that "Java" is not installed on the computer,
the ECHOSOFT installer proposes to download and install it automatically. Otherwise, to install it manually, go to
http://www.java.com/fr/ to download the latest version of "Java" (The ECHOSOFT requires version 1.6 or higher of
"Java").

When installation begins, you must accept the license
agreement.
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You can then choose to place an icon in the start menu or on the
desktop.

Then you can choose the location where the application files will be
installed.
By default, it is "C:/Program Files/Echodia/EchoSoft"
Click on "Install". The installation of the USB driver to control the
device from your computer is automatically offered, accept to
continue. Wait for the complete installation and then click "Close"
to complete the installation.

Once the software is launched, the following window appears:
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3.1.2

Installing the USB driver

Echoscan has a generic USB driver mass storage, it is recognized and installed automatically.
This driver will enable the transfer of the data collected in ambulatory mode in the Echosoft's data base.
You can also pilot your Echoscan device directly from your computer (PC or Mac). To perform the reflex measurement,
the use of a computer is mandatory. You will need to install a USB driver to have this functionality. During the software
installation, this operation is automatically proposed to you. In the event of a malfunction, you can restart the driver
installation from the main window of the software, click on “Devices”, then on “Data”. The main window will change,
you need to click on “install USB driver” at the bottom right

The software automatically launches the driver installation.
Once the installation is over, it is necessary to unplug and then plug back on the device to finalize the process.

To optimize the life length of the battery, the screen will turn off after two minutes when the USB mode
is activated and that the device is plugged to a computer. To turn it back on, briefly click on the “On/Off”
button.
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3.2 Software presentation
Once you start the software, the following window appears :

1.
2.
3.
4.
5.
6.
7.

Patient management tab of the computer to access existing patients or create a new patient,
Management tab of measurement operators. For a better traceability of the examinations, the operator or the
doctor having requested the realization of the measurement must be informed for each test,
Patient management tab of the ECHOSCAN device,
Configuration tab of the software settings,
List of patients in the computer database,
Fields of search of a patient in the computer database,
Option to import and export all the data of a patient. This feature is used if you want to transfer patient data from
one computer to another. To do this, select the chosen patient or patients (hold down the Ctrl or Shift keys on
your keyboard to select several) then click on "Export". Copy the files generated by the software and use the
"Import" button on the other computer.
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3.3 Patient Management
The ECHOSOFT software is capable of consulting measurements made using ECHOSCAN. ECHOSOFT incorporates a
database in which the patient data can be stored to allow its management throughout the various consultations.

3.3.1

Creating a patient on the computer

To create a new patient in the computer database, follow these steps:

1.
2.
3.
4.
5.
6.
7.
8.

In the "Patients" tab, click on "New". The window to create patients opens,
Select a title from the drop-down list and enter the name and surname of your patient (this information is
required),
The date of birth is the last mandatory element for the creation of a patient. It is important to fill it correctly
because the audiometric norms displayed on the curves will be determined according to the age of the patient at
the time of the examinations. To select a date, click on the calendar, the date selection popup opens,
Click on the drop-down list for the year of birth choice,
Select the year of birth from the list,
Then select the birth month from the drop-down list,
Finally, select the day of birth in the calendar.
The other fields are not mandatory for the creation of a patient, click on "Save" to add the patient to the computer
database.
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3.3.2

Patient Import from the Echoscan to a computer

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

Start the device and connect it to the computer using the supplied USB
cable. From the homepage screen, select the "USB" menu then click on
"Start USB".
The first time you connect the device to your computer, the installation
of the USB driver will be done automatically. Refer to paragraph 3.1.2.

Start the ECHOSOFT software. Go to the section entitled "Device" then
click on “Data”.
If the device is connected properly and the USB driver is running, the
list of patients is refreshed automatically.

There are then 3 possibilities for importing the patient and making measurements:
– Add a patient to the data base
– Synchronize all patients with the data base
– Synchronize all patients with the data base in fast mode
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3.3.2.1

Adding a patient to the database

Select the patient/ patients to be imported into the list then click on "Add to the local database".

A detailed patient information record is proposed.
You can add information such as the patient's address, telephone
number etc.
Once it has been filled in and validated, the software runs a series
of processing tasks.
To finish, a window asks whether to inform the doctor or
operator who ran the series of measurements. If the operator
already exists in the database, simply select him or her.
Otherwise, it is possible to create a new operator. The "Cancel"
button imports the patient but does not associate an operator with
the measurements.
If the patient has been imported properly, his/her name will
appear in the "Patient" section of ECHOSOFT.

If the patient already exists in the database, it will be detected
automatically and synchronized with the patient of the device.
If several patients present in the database correspond to the data
of patient that is being imported, EchoSoft offers the possibility
to choose the corresponding patient or simply to create a new
one.

You can select several patients in the list before launching the registration in the database by holding
the Ctrl or Shift key of your keyboard. The software will then ask you the information for all the
selection before the data's importation.
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3.3.2.2

Synchronize all patients with the database

This option lets you add all of the ECHOSCAN patients to the EchoSoft database. The software will automatically scan
the list of patients on the ECHOSCAN to add them to EchoSoft, if the patient does not exist, a new patient file will appear
to be filled. On the contrary if the patient is already on the database, it will automatically be synchronized.
If you select some patients in the list before launching the registering in the database, the software only
synchronizes the patients that have been selected. If you have a large amount of patient stored on the
device, making a selection enables to synchronize rapidly your data.

3.3.2.3

Synchronize all patients with the database in fast mode

This option lets you add all of the ECHOSCAN patients to the EchoSoft database with only one click.
The software will automatically scan the list of patients on this ECHOSCAN to add them to the Echosoft, if the patient
does not exist it will be automatically created with the information present on the device. On the contrary if the patient is
already present on the database, it automatically syncs. This synchronization has the advantage of not requiring any
intervention from the user.

To use this mode, it is advisable to have carefully filled in the information of the patients at the time
of their creation on the ECHOSCAN (name, surname, date of birth and gender).

If you select some patients in the list before launching the registering in the database, the software only
synchronizes the patients that have been selected. If you have a large amount of patient stored on the
device, it is advised to only select those that haven't been synchronized so that the process is faster.
Hold the Ctrl or Shift key of your keyboard to select several patients.

3.3.3

Editing or deleting a Patient

Using ECHOSOFT it is possible to delete patient recorded in the database and patient recorded on the device.
3.3.3.1

Deletion of a patient from ECHOSOFT

A patient can be deleted from the ECHOSOFT database via the "List of
patients" window in the "Patient" section. The "Edit patient's
profile" button is used to consult and modify the contact records of the
patient selected in the list. The "Delete" button is used to definitively
delete the patient from the ECHOSOFT database.
You can select several patients in the list before by holding the Ctrl or
Shift key of your keyboard.

Patient deletion is irreversible!
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3.3.3.2

Deletion of a patient on the Echoscan device

A patient can be deleted from the ECHOSCAN
memory card via the "Data" window in the "Device"
section. The "Delete from the SD card" button is used
to definitively delete the patient from the device. It is
possible to select multiple patient to delete them by
holding the Ctrl or Shift key of your keyboard.

Patient deletion is irreversible!
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3.3.4

Database management

A menu allows you to configure the database used by the ECHOSOFT software. Here are the steps to follow to access
the database configuration.

1.
2.
3.

Open the “About” tab,
Click on "Echosoft" to open the software configuration menu,
This field mentions the location of the database currently used.

This window lists the installation directory, the ECHOSOFT software version, as well as the version of the Java
environment used.
The configuration options for the database are as follows:
4.
5.
6.
7.
8.

Select another database: opens another ECHOSOFT database to, for example, organize patients across multiple
databases. It is possible to choose a database on a remote server or on a network hard disk to share the same
database between several computers.
Relocate database: move the current database (3) to a new location,
Create a new database: enables you to select a location to create a new blank database,
Use Default Database: Restores the database created by default when installing the ECHOSOFT software, ie C:/
User /" your user "/.echosoft /echosoft.db3,
Make a backup of the database: create a timestamped backup of the database. The backups are stored in the
folder C:/Users/”your user”/.echosoft/backup/
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3.4 Update
Echodia tries hard to answer to day to day user’s expectations and to improve its products. As such, the company makes
updates available regularly and free of charge that includes new features or contributes to the improvement of your
products.
To take advantage of these updates, the computer on which the ECHOSOFT is installed must be connected to the
internet.

3.4.1

Upgrade of the Echosoft software

Each time you start the Echosoft software, a verification
of your version is performed. If a newer version is
available, the software offers you to automatically update
it. Click on “Yes” to start downloading the new version
in your internet browser.

3.4.2

Upgrade of the ECHOSCAN device

If your Echoscan is connected in USB mode to your
computer, when the Echosoft software is launched, a
verification of your version is performed. If a newer
version is available, the software offers you to
automatically update. Click on “Yes” to start
downloading the new version. When the new version of
your product has been downloaded, a pop-up tells you
that “The update was successful” and that you need to
restart your device for the update to be applied.
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Chapter 4 : Auditory fatigue
4.1 Presentation
Prerequisites:
The physiological objectivation of the auditory fatigue is based on the measurement of the threshold at which the auditory
reflex is triggered. This measurement makes it possible to test the functioning of the internal, middle ears as well of the
auditory nerve centers of the reflex. Achievable directly on site by occupational health services, this measure is fast, noninvasive and does not require the active participation of the employee. This innovative measuring process has been
developed and patented by the National Institute for Research and Security (Institut National de Recherche et de Securité;
INRS), which has been working since 2010 to improve and standardize this technique. In practice, the device records a
distortion products of otoacoustic emissions (PDA) in one ear, while triggering the auditory reflex (composed of the
stapedial reflex and the olivo-cochlear reflex) in the other ear by sound stimulation. Variations in amplitudes of the PDAs
make it possible to determine the threshold from which the auditory reflex is triggered. The variations of the threshold
during the day make it possible to identify the signs of peripheral auditory fatigue.
Distortion products of otoacoustic emissions (DPOAE)
The cochlea, a peripheral hearing organ, contains outer hair cell (OHC) which play a part in the amplification of acoustic
signals because of their contracting property (Von Békésy, 1960). The sensitivity of OHCs varies according to their
location along the cochlea, from the highest frequencies at the base of the cochlea to the lowest frequencies at the apex
(summit) of the cochlea. By applying a mono frequency tonal acoustic stimulation, we will stimulate an area of the cochlea
(passive phenomenon). In this area, the few OHCs specific to this frequency will resonate (active contraction
phenomenon) at this same frequency. In the case of a bi-tone acoustic stimulation, consisting of two primary frequencies
F1 and F2, the active operating zone of the highest frequency may interfere with the passive operating zone of the lowest
frequency, creating a natural distortion that is at the origin of the DPOAE. This distortion results in the vibration of OHCs
at frequencies corresponding to combinations of the two primary frequencies (F1 and F2) (Avan et al., 2013).
ECHOSCAN relies on the measurement of the DPOAE corresponding to the frequency 2 * F1 - F2. For example, for
primaries of frequency F1 = 4000Hz and F2 = 4800Hz, the measured DPOAE frequency will be 3200Hz. The vibrations
of the OHCs, contracting at this frequency, propagate in the cochlea then in the tympano-oscicular chain to finally make
the eardrum weakly vibrate (inverse propagation of a sound stimulation). The low sound emitted by the eardrum is then
measured by the microphone of the probe placed at the entrance of the auditory canal. DPOAEs are representative of the
good functioning of the OHCs in the cochlea. As OHCs are particularly sensitive to traumatic noise and cochlea ototoxic
products, especially aromatic solvents, which are very present in the workplace, DPOAEs provide an image of the state
of the peripheral hearing receptor. For a given patient, the DPOAE (2 * F1-F2) measured by ECHOSCAN depends on
the primaries emitted by the probe (intensity and frequency). For the same primary parameters, the response of the
DPOAE is repeatable and stable if the patient's inner ear does not evolve.
The reflex auditory pathways
A reflex is an involuntary, bilateral, stereotyped and very fast muscle response triggered by a stimulus. A reflex activity
is supported by a reflex arc, which will result in an integrated response of a nerve center that can consciously modulate
it. Reflexes are often defense reactions, such as removal of the limb in case of burn. In this situation, the reflex precedes
the painful sensation felt by the brain. In the case of the peripheral auditory system, the organ of Corti transcribes the
sound information into a nervous message. The afferent neurons convey the impulses from the periphery to the olivocochlear and facial nuclei. The application of a strong sound triggers a bilateral reflex whose influx is conveyed via the
efferent neurons to the muscles of the middle ear (stapedial reflex) and the outer hair cells (olivo-cochlear reflex).
Principle of the auditory reflex measurement
The PDA measurement, combined with a stimulation that triggers the reflexes, makes it possible to test 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:
- A disturbance in the motility of the outer hair cells tested by the frequency sounds F1 and F2,
- A decrease in the sensitivity of the inner hair cells (organ of Corti) tested by the contralateral stimulation,
- A decrease in the sensitivity of the afferent fibers and thus in the central nuclei involved in the stapedien and
olivo-cochlear reflexes,
- A decrease in sensitivity of the efferent motor neurons,
- Possible fatigue of the middle ear muscles.
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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 according to a multitude of physiological parameters.
Of course, we first think about recent or older acoustic exposures or traumas experienced by the subject. Other parameters,
such as pharmaceutical or chemical substances absorbed by the subject, directly affect the auditory reflex level of
triggering. Thus, each measured subject will be his own witness.
In addition, the auditory reflex threshold measurement principle, based on otoacoustic emission distortion products,
requires that the test subject's inner ear function normally in the tested frequency band. This condition is directly
dependent on the patient's history of acoustic exposure and therefore requires the best adaptation of the collection
parameters for each subject tested.
In view of all these factors, the measurement of the auditory reflex is particularly suited to the assessment of auditory
fatigue, which can be considered as an alarm signal reflecting the exposure to noise.
Conducting a measurement of the auditory fatigue
Step 1: Identity of the employee
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 one.
Install the employee in a quiet room (a soundproof booth is not required). Ask the subject to stay still and be as relaxed
as possible.
Step 2: Setting up the device
Place the OAE measurement probe in the ear to be tested (called «ipsilateral» ear). Then place the sound
transducer in the opposite ear (called «contralateral»).
Step 3: Determination of measurement parameters
From the Echosoft software, start the automatic measurement to determine the parameters specific to each
subject. This step should be performed once per ear tested. It allows fast measurement of the amplitude of OAE
responses to determine the frequency and level of stimulation 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 search for the trigger threshold takes place in a few minutes; it is characterized by the emission of sounds
of increasing intensity in the contralateral ear.
The reflex is detected by measuring the amplitude variations of OAE in the ipsilateral ear. At any time, it is
possible to pause or stop the test.
Step 5: Results reading
The Echosoft software makes it possible to consult the measurements corresponding to the different intensities
tested.
The color marker indicates when the reflex is triggered (green) or not (red). The result of the measurement can
also be printed and archived on the computer.
Step 6: Results interpretation
Echoscan® calculates the auditory fatigue at the workplace by making the difference between the trigger
thresholds measured before and after exposure of the employee:
Fatigue = «post-expo threshold» - «pre-expo threshold»
This value allows to automatically rank auditory fatigue in three classes:
- Fatigue proved (Red);
- Auditory fatigue possible (Orange);
- Absence of fatigue (Green).
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4.2 Setup

4.2.1

Equipment

To perform a measurement of auditory fatigue, the use of a computer with the ECHOSOFT software is mandatory.
To make the measurement you need the following equipment

-

1 computer PC or Mac
with the Echosoft
software

1 Echoscan unit and a
USB cable

1 OAE probe to
measure the DPOAE

1 Contralateral
masking stimulator to
emit the sounds that
will trigger the reflex

1 EarTip
(ER10D-Txx)

1 foam eartip

Connect the ECHOSCAN to the computer via the USB cable supplied with the device.
Connect the Mini-DIN plug of the OEA probe to the “Audio” connector of the ECHOSCAN unit
Connect the Mini-DIN plug of the Contralateral masking stimulator to the “Aux” connector of the ECHOSCAN
unit
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4.2.2

Verifications of the device correct functioning

Before performing a series of measurements, it is useful to check the correct functioning of the ECHOSCAN. The control
of the device enables to check the correct functioning of the unit as well as the acoustic stimulator and the microphone of
the probe. Two levels of verifications must be applied.
Visual verification
The probe visual verification must imperatively be carried out before each new
measurement, before inserting the probe into the patient's auditory conduct.
- Check that the 3 small holes at the end of the probe are not blocked by
earwax
- If the holes are obstructed, nylon threads to clean them are delivered with
the device. Be careful, always remove the cone and clean it from the inside
out to avoid pushing debris into the bottom of the probe. Follow the
instructions indicated in the bag containing the threads.
- If necessary, replacement tips are delivered with the unit
Automation acoustic verification
We advise you to carry out the acoustic verification in the calibration cavity at least once a day before starting a
measurement session. The calibration cavity is directly clipped on the probe cable. The probe must be placed inside with
a red eartip, as indicated in the procedure below.

Follow the set-up instructions given in the upper part (1). The
video below (2) shows you what to do. Once the material is in
place, click on "Start Verification" (3) to start the test.

All the frequencies which will be tested are indicated in the
table (4). Wait until all the values in the table are filled. If you
notice that several values in the table are on a red background,
it means that your probe is malfunctioning. If you wish, you
can click on "Stop verification" (5) in order to put an end to the
current test without waiting for the end, and to be able to clean
the probe or simply to put it back correctly into the test cavity.
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Once all the values of the table (4) are filledd, the result of the test is displayed in the upper part (6). If the probe test is
invalid, follow the instructions in the upper part (6) before restarting a new test by simply clicking
on "Start Verification" (7)

4.2.3

Patient
Using an otoscope, make sure that the ear canal is not obstructed by a wax plug.
This operation must be carried out by a qualified person.

In the case where the subject presents a better tonal audiometry on one side, it is best to privilege this side to place the
otoemissions probe. Whenever possible, avoid otoemissions on the side having suffered middle ear problem, such as
repeated otitis media.
-

The choice of the right Ear Tip is particularly important for the quality of the measurement. You can choose
from 10 different sizes. Moreover, be careful with the type of eartip chosen because the same size should be
used for the test after exposure. The tip must provide the following feature:
1. It must ensure that the probe is held securely in the patient's ear.
2. It must not be pressed against a wall of the ear canal.
3. It must be hermetically sealed to prevent acoustic leaks and isolate from the noise.

-

Fit the tip to the probe.
Insert the probe in the patient's ear canal.
Use the clip located on the cable to limit the weight of the wire on the probe by fixing it to the clothes of the
employee (on a collar for example).
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1.

Place an ER3-14A foam eartip on the acoustic masking stimulator,

2.

Roll the eartip between your fingers to crush it and insert it completely into the patient's ear canal.

The measurement should not be started immediately after the audiometric eartips are put in place. We recommend that
you wait one minute before running the test to improve the reliability of measurements at the lowest levels.
The principle of measurement being based on an acoustic collection, parasitic noises could disturb the measurement. To
avoid this problem, ECHOSCAN keeps a low level of background noise throughout the acquisition. Thus, it excludes
all the noisy frames of the collection, this principle is called rejection. The causes of the rejection of a frame are always
a sign that the acoustic background noise is too important, but this one can have several causes:
1. The noise generated by the patient himself is too important. This rejection is necessary to eliminate the
acquisitions during which the patient coughs, moves or swallows. When the latter is quieter, the
measurement will start again automatically. If this phenomenon persists, it is because the rejection
threshold has been calibrated too low.
2. The ambient noise is too important. The average noise level inside the room where you make the
measurement should be less than 45dB (A) in order to perform a reflex measurement in good conditions.
A lower ambient noise level provides better measurement quality. In addition, it is important to avoid
disturbances by instantaneous sounds of higher intensities, such as door slamming, impact noise,
workshop siren ...
3. The probe is incorrectly positioned. If the probe moves during the measurement, the size of the eartip is
probably not optimal.
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4.3 Performing a reference measurement
The ECHOSOFT software must be used with ECHOSCAN as a peripheral to perform the auditory fatigue tests from your
computer (PC or mac). The complexity of the signal processing calculations required to perform a measurement of
auditory fatigue requires in this version to use it from a computer. For minimum system requirements, see Appendix 5.
Refer to paragraph 3.1 and 3.1.2 to install the ECHOSOFT software and the drivers necessary to perform
the measures
Plug in your ECHOSCAN device, turn it on and put it in USB mode. Launch the ECHOSOFT software. The menu of the
patient database (1) opens by default at each startup. If the patient does not yet exist in the database, create a new one (2).
Once the patient is created, or if the patient already exists in the database, select the patient (3).
If the driver is properly installed and your device is in USB mode, buttons listing the available tests appear above the
patient list. Click on "Auditory Reflex" to start the measurement (4).

Select the doctor or operator who is running the measure.
If the operator already exists in the database, simply
select him or her. Otherwise, it is possible to create a new
one.
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Selection of the ear to test:
Choose the ear that will be used to measure the PDA (1). Validate the choice
to continue the measurement (2).

To optimize the life length of the battery, the screen will turn off after two minutes when you use the manual
mode of the Echosoft. To turn it back on, click on the “On/Off” button or touch the screen.
This first measurement will be used as a reference to evaluate the auditory fatigue, and must therefore be performed
before the beginning of the work day, or at least before the acoustic exposure. Special attention will have to be
provided to evaluate the punctual auditory state of the subject under test. For example, it does not seem appropriate to
carry out a reference measurement at 8am on a subject who would have left the nightclub a few hours earlier.

4.3.1

Choice of the frequency – the DPgram

Before carrying out the reference measurement, the device performs tests to determine the optimum parameters to be used
on this ear of this subject. The first of the two tests makes it possible to determine the frequency to use, it is a DPgram.
The characteristics of the acoustic stimulation set by default give good results in most cases, it is however
possible to modify them for the more experienced users.

1. Choice of the stimulation level for L2. If, during the first
measurement of the DPgram, the measured PDA level is lower than
6 dB, ECHOSOFT automatically increases the level of the primaries
(L1 and L2) by steps of 6 dB, and restarts the measurement. This
sequence is repeated as long as : the PDA level remains too low (less
than 6dB), the level of L2 sent to is lower than 67dB SPL and the
level of L2 read by the probe is less than or equal to 75dB SPL. As
soon as one of these two conditions is no longer fulfilled, the
measurement of the DPgram continues for all the other frequencies
with the levels of the primaries defined by the first frequency tested,
2. First frequency of the test range for F2 (Fmin),
3. Last frequency of the test range for F2 (Fmax),
4. Defines the number of points, and therefore the frequency step
between Fmin (included) and Fmax (included),
5. Level of rejection corresponding to the noise level in dB SPL
above which the acquisition will be rejected,
6. Start or stop the measurement.
The Start button launches the measurement.
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1.
2.
3.

4.
5.

6.

Enables to stop the measurement at any time
Each new frequency requires an automatic calibration phase of the probe (a few seconds per frequency). This
loading symbol will appear during the calibration time,
Counter of the number of frames acquired compared to the number of frames rejected. A measurement under
good conditions must have a frame rejection ratio 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 must be adjusted,
The setting of the rejection corresponds to the noise level in dB SPL above which the acquisition is rejected.
Real-time graph display area:
- Abscissa: frequency of F2 in Hz,
- Ordinate: acoustic pressure level in dB SPL,
- Green area: graphical representation of the useful signal level (PDA),
- Number in black: value of the useful signal level in dB SPL,
- Red area: background noise level.
Summary table of all measurement points made:
- Level L1 (in dB SPL) emitted by the probe at the frequency F1,
- Level L2 (in dB SPL) emitted by the probe at the frequency F2,
- Frequency of F1 in Hz,
- Frequency of F2 in Hz,
- Level L1 measured (in dB SPL) by the probe at the frequency F1,
- Level L2 measured (in dB SPL) by the probe at the frequency F2,
- Distortion product frequency (PDA) in Hz,
- Distortion product level (PDA) measured (in dB SPL) by the probe,
- Background noise level,
- Difference in dB between the PDA signal level and the background noise level.

The measured levels (L1 and L2) by the probe at frequencies F1 and F2 do not necessarily coincide with the
instructions (L2 level of the parameters) because the acoustic pressures around the probe microphone and at
the bottom of the ear canal, near the eardrum, are not identical. Moreover, this difference is variable
depending on the frequency.
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1.

2.
3.

4.

4.3.2

Once the measurement is completed, the
software automatically selects the best
frequency to perform the test. For experienced
users, it is possible to change this frequency by
simply clicking on another point of the graph,
Note entry zone,
If the measurement does not suit you, you can
change the recording parameters and / or change
the probe before clicking on "Restart».
Frequencies identical to those previously
carried out will be replaced, if the range of
measurements is different the graph will be
completed,
Click on "Confirm" to select this frequency of
collection to and continue the measurement.

Choice of the level – the IODP

After having chosen the frequency to measure the reflex of the middle ear, it is necessary to define a level of collection.
This step is essential because the level of the distortion product must be high enough to guarantee some stability, but
without reaching saturation levels. As for the DPgram, these values are only valid for this subject on this ear.

The characteristics of the acoustic stimulation set by default give good results in most cases, it is however
possible to modify them for the more experienced users.

1. Start level of the test range for L2 (Lmin),
2. End level of the test range for L2 (Lmax).
If the level of L1 read by the probe is greater than 75dB SPL, the
test ends automatically before the level Lmax (an information
window will then be displayed on the screen),
3. Last frequency of the test range for F2 (Fmax),
4. Measurement step value between the minimum level
Lmin (included) and the maximum level Lmax (included),
5. Level of rejection corresponding to the noise level in dB SPL
above which the acquisition will be rejected,
6. Start or stop the measurement.
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1.
2.
3.

4.
5.

6.

Enables to stop the measurement at any time
Each new level tested requires an automatic calibration phase of the probe. This loading symbol will appear
during the calibration time,
Counter of the number of frames acquired compared to the number of frames rejected. A measurement under
good conditions must have a frame rejection ratio 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 must be adjusted,
The setting of the rejection corresponds to the noise level in dB SPL above which the acquisition is rejected,
Real-time graph display area:
- Abscissa: stimulation level (L2),
- Ordinate: acoustic pressure level in dB SPL,
- Green area: graphical representation of the useful signal level (PDA),
- Number in black: value of the useful signal level in dB SPL,
- Red area: background noise level.
Summary table of all measurement points made:
- Level L1 (in dB SPL) emitted by the probe at the frequency F1,
- Level L2 (in dB SPL) emitted by the probe at the frequency F2,
- Frequency of F1 in Hz,
- Frequency of F2 in Hz,
- Level L1 measured (in dB SPL) by the probe at the frequency F1,
- Level L2 measured (in dB SPL) by the probe at the frequency F2,
- Distortion product frequency (PDA) in Hz,
- Distortion product level (PDA) measured (in dB SPL) by the probe,
- Background noise level,
- Difference in dB between the PDA signal level and the background noise level.

The measured levels (L1 and L2) by the probe at frequencies F1 and F2 do not necessarily coincide with the
instructions (L2 level of the parameters) because the acoustic pressures around the probe microphone and at
the bottom of the ear canal, near the eardrum, are not identical. Moreover, this difference is variable
depending on the frequency.
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1.

2.
3.

4.

Once the measurement is completed, the software
automatically selects the best level to perform the
test. For experienced users, it is possible to change
this frequency by simply clicking on another point
of the graph,
Note entry zone,
If the measurement does not suit you, you can
change the recording parameters and / or change the
probe before clicking on “Restart”. Levels identical
to those previously carried out will be replaced, if
the range of measurements is different the graph
will be completed,
Click on "Confirm" to select this level of collection
to and continue the measurement.

If the level of L1 read by the probe is greater than 75dB SPL, the
test ends automatically before the level Lmax. An information
window will then be displayed on the screen. Click on “OK” to
continue the measurement.

4.3.3

Measurement of the reflex triggering threshold

Now that the measurement parameters are chosen, we will be able to measure the reflex triggering threshold.

The characteristics of the acoustic stimulation set by default give good results in most cases, it is however
possible to modify them for the more experienced users.

The device will, firstly, measure the acoustic distortion product with the
parameters previously defined by the DPgram and the IODP, and secondly,
send filtered noise centered on the frequency "masking frequency (Hz)"in
the controlaterale ear. The device will thus search for the threshold of the
auditory reflex by increasing the masking level by steps of "steps between
2 levels (dB)" from "Start Level (dB HL)" to "End level (dB HL).
1. Number of successive triggering of the reflex to generate the
automatic stop of the measurement,
2. Level of rejection corresponding to the noise level in dB SPL above
which the acquisition will be rejected
3. Selects the type of measurement in progress. The type of
measurement must be chosen to define whether the measurement
should be used as a reference at rest, or whether it is a comparative
measurement made after exposure.
4. Start or stop the measurement.
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1.

2.

3.
4.

5.

6.
7.

Enables to stop the measurement at any time if the automatic protocol seems to have a problem. Otherwise, the
software automatically stops the measurement as soon as it reaches the number of successive triggering of the
reflex or the maximum level chosen in the previous step,
Counter of the number of frames acquired compared to the number of frames rejected. A measurement under
good conditions must have a frame rejection ratio 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 must be adjusted,
The setting of the rejection corresponds to the noise level in dB SPL above which the acquisition is rejected,
Real-time graph display area:
- Abscissa: number of measurement points made
- Ordinate: acoustic pressure level in dB SPL,
- Green area: graphical representation of the useful signal level (PDA),
- The red points are the areas without contralateral masking used as the reference for the otoacoustic
emission level,
- The green points are the zones with contralateral masking used to determine if the reflex is triggered at
this level of stimulation,
- The blue points are the areas of recovery of the reflex excluded from the calculation, without
contralateral masking,
- The yellow points are the resting zones, without contralateral masking or stimulation for otoacoustic
emissions.
- Number in black: value of the useful signal level in dB SPL,
- Red area: background noise level.
Level of contralateral masking sent during the measurement displayed above. The difference is calculated on
the level of the distortion product between the phases without and with contralateral masking. The statistical
probability that this difference is significant is calculated using a Student test. A red / green color code is used
to indicate if the acoustic reflex is respectively not triggered / triggered,
Display area of the previous acquisition,
Summary table of all measurement points made. For the masking values displayed on a red background, the
acoustic reflex is considered as not triggered. It is considered as triggered for values displayed on a green
background.
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4.3.4

Validation of the reflex triggering threshold

The hearing protection reflex triggers at a certain level of stimulation. This triggering results in a slight decrease in the
amplitude of the distortion product measured. The higher the contralateral stimulation above the reflex trigger threshold,
the more the distortion product amplitude decreases. By default, two consecutive triggering are needed to validate the
threshold of the reflex. For advanced users, this value can be changed during parameter setting, see section 4.3.3.
Classic cases of reflex triggering
In the example below, the measurements are considered as triggered for two consecutive levels, 71dB HL and 74dB HL.
The threshold retained as the first repeatable trigger value is therefore 71dB HL. In the case where the only positive level
is the maximum level (100dB HL), it will be used as the reflex triggering threshold.
1. Summary table of all measurement points made. For masking values
displayed on a red background, the acoustic reflex is considered as not
triggered. The reflex is considered triggered for two successive "green"
measurements.
2. After selecting a row in the summary table, it is possible to replay or
add acquisitions.
- "Replay" Replay the selected level (replay 74dB HL in the
folowing example),
- "+ 3 dB" Replay or add the level immediately higher than the one
selected (adds 77dB HL in the folowing example ),
- "-3 dB" Replay or add the level immediately below the selected
one (replay 71dB HL in the folowing example),
- "Selected Threshold" Displays the value of the first level that
leads to the number of successive triggers defined during the
configuration of the measurement parameters. In the folowing
example, the measurements are considered as triggered for two
consecutive levels, 71dB HL and 74dB HL. The threshold
selected as the first repeatable triggering value is therefore 71dB
HL.
3. If the measurement does not suit you, you can change the recording parameters and / or change the probe before clicking
on “Restart”. Levels identical to those previously carried out will be replaced in the table.
4. By clicking on “Validate”, the value of the "Selected Threshold" is recorded as the result of the test.
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Alternation cases of reflex triggering
In the recapitulative table of the performed measurements, an alternation between triggering / not triggering ncreasing
masking levels should catch your attention. In this situation, it may be necessary to redo some levels to eliminate false
positives or false negatives.
In the following example, a triggered measurement is interposed at
68dB HL. Since the reflex is not triggered for 71dB HL, the
measurement at 68dB HL seems to be a false positive, which the
software will not use as a threshold (in this case it will retain 77dB HL).
To ensure the result of the test, it is however preferable to redo this level.
In this case, it is always necessary to start by redoing a level of masking
for which the reflex is not triggered, the lowest being ideal, before
retesting a level close to the threshold.
In this example, click on "62dB HL" and click on "Replay". Once the
measurement is finished, click on "68dB HL "and click on" Replay ".
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4.4 Performing a post-exposure measurement
Measurements of otoacoustic emissions (DPgram and IODP) are not required since the reflex post-exposure measurement
must be carried out with the same frequency and intensity parameters for the primaries (F1 and F2). Post-exposure
measurements will therefore begin directly by measuring the reflex. Each post-exposure measure is associated with a preexposure measure that must have been previously performed. The first step consists of searching this reference
measurement to find the parameters that were used. To do this, search and double click on the name of the subject to be
tested, you can now view the measurements previously performed.

Select the type of measurement "Reflex" in the drop-down list "1". The 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 want to complete "2". The acoustic reflex triggering level of the previous
tests is then displayed in table "3", while the measurement parameters are recalled in table "4". The detail of the
measurement selected in the table "3" can be consulted 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 put it in USB mode. The "Resume Measurement" button, labeled "6" on the screenshot above is
displayed.
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4.5 Exploitation of results

Refer to paragraphs 4.3.3 and 4.4 for details of the tables and charts composition. The National Institute for Research and
Security (INRS) offers a diagnosis of auditory fatigue based on the difference in the level of the auditory reflex triggering
at the beginning and end of the workstation. Fatigue is classified into 3 categories according to the importance of the
variation of the threshold. This classification was established during measurements carried out on employees exposed to
noise in workshops and on construction sites (Venet et al., 2014). This classification is valid only for the default
stimulation of 1000 Hz. It is automatically displayed via a color code in the table "1" in the above screenshot.
This measurement deviation in decibel (dB) is defined as follows:
Help with diagnosis
∆R1000dB

Fatigue proved
∆R > 9dB

Auditory Fatigue possible
0dB < ∆R < 9dB

Absence of fatigue
∆R 6 0dB

∆R = post-exposure threshold - pre-exposure threshold
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4.6 Advanced analyses Tools
The ECHOSOFT allows the advanced analysis of each of the points on the reflex curve. Double-click on the point to be
analyzed in the graphic zone.

1. Time-related graphic of data corresponding to the selected point.
2. Frequency-related graphic of data corresponding to the selected point. The breakdown into frequency is
obtained by a fast Fourier transformation of the time-related signal. The effective spectral energy zone is
marked in red.

3. Time-related view abscissa scale modification cursor.
4. Frequency-related view abscissa scale modification cursor.
5. Tools for the application of a digital filter to the signal. These modifications apply only to the displayed
6.

graphics; the original data recorded in the patient database is never modified.
Time on which the point was made.
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4.7 Advanced Configurations
There are several protocols for gathering and investigating Acoustic Distortion Products. If you are accustomed to use a
specific protocol, Echoscan will enable you to define your own configurations.

Incorrect parameter setting can make future measurements unusable or irrelevant.

In the device main menu, click on "Config". The parameter adjustment
window opens.
Click on "Config DP" to enter the advanced adjustments of the Acoustic
Distortion Products.

If you have any doubts about the set configuration, click on "Reset" to return to factory configuration.

Frequency: Used for adjusting the frequency gap between the 2 stimulation signals F1 and F2. The adjusted value is the
ratio between F1 and F2 (1.2 by default):

F 1(Hz )=

F 2( Hz)
X

Power: Used for adjusting the power gap between the 2 stimulation signals F1 and F2 (0 by default). The adjusted
coefficient corresponds to:

F 1(dBSPL)=F 2(dBSPL)+X (dBSPL)
The "2 * F1 – F 2" and "2 * F2 – F1" check-boxes allow to choose which distortion product will be investigated.
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Chapter 5 :

Audiometry

5.1 Presentation
Audiometry is the basic review of hearing. This test allows a quick check of hearing, from the transmission chain to the
brain. The measure is obtained through the emission of a calibrated frequency sound wave, of which we will lower the
level until the patient can't hear it anymore. The sounds are emitted by n acoustic stimulator, in one ear then in the other.
Pure-tone Audiometry allows hearing thresholds screening for each ear in a frequency range from 125Hz to 12 kHz.
While the bone conduction evaluates performance of the inner ear and the auditory nerve, air conduction tests all of the
acoustic function from the external ear to the auditory nerve.
The interpretation of the resulting audiogram allows to know the degree of hearing loss and the kind of deafness.
Pure tone audiometry also allows to find a discomfort threshold, or also the research for any tinnitus frequency.
Speech audiometry is a further investigation of the pure-tone audiometry. It does not determine a threshold of perception,
but a threshold of intelligibility of language, or discernment of phonemes. The test consists of making the patient repeat
a series of words he hears. By varying the power of diction of the words, a curve relating the percentage of discrimination
in relation to the power is obtained. Well known by hearing aid specialist to fine tune the settings of hearing aids, it is
also used to diagnosis retrocochlear pathologies like neuropathy or acoustic neuromas.
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5.2 Setup

5.2.1

Equipment

To realize a measure of Pure Tone Audiometry, you need the following equipment:

1 headphone and/or a bone
stimulator.

1 Echoscan device

Plug the headphone to the ECHOSCAN “Audio” connector.

5.2.2

Patient

Using an otoscope, make sure that the ear canal is not obstructed by a wax plug.
This operation must be carried out by a qualified person.

Tell the patient the procedure of realization an audiometry.
Put the audiometry headset on the head of the patient
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5.3 Perform test
Refer to paragraph 2.4 to obtain the necessary instructions to create a patient and launch a new measurement.

When you start a new diagnosis, the configuration
window appears. It allows to start new measurement of
pure-tone Audiometry or speech Audiometry. The
“Graph” button allows you to view the graph at any time
of the current measurement.

5.3.1

Pure-tone audiometry

Once you select the Pure Tone Audiometry test you can choose among
four modes of diagnosis.
- Automatic patient mode.
- Automatic doctor mode.
- Manual doctor mode.
- Weber Mode.
5.3.1.1

Patient mode

The patient mode allows automatic transitions of powers and frequencies. The doctor have to pre configure the test, then
the patient is completely autonomous, he simply must click on the device to indicate that he hears the sound.
Measurement parameters
Click on “Frequencies selection” in order to pre configure the frequencies to run during the test. Once they are chosen,
click on “OK” to validate.

The icon of a diskette at the bottom of the screen is used to record the frequencies defined above. They
then become the default frequencies for this type of measurement.
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The “Settings” button opens a window allowing you to
set the level of the masking noise as well as the starting
power of the automatic protocols. Click “OK” to confirm

Once the ear is selected, click on “Start” to begin the measurement.
Measurement

The Tone audiometry window open. The Echoscan device will
automatically scan the pre configured frequencies and increase or
decrease the stimuli power according to the patient answers.
The patient simply has to click on “OK” when he hears the sound.
If the click has been taken into account, the button turns orange.

Once the acquisition protocol ends, the curve is constructed. You have the choice between saving the curve with the
“Save” button or delete it by leaving the window with the back cross.

To obtain more information about curve consulting, please refer to the paragraph 11.4

The saved data can be found in the “Consultation” patient menu.
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5.3.1.2

Automatic doctor mode

Automatic doctor mode allows automatic transitions of powers and frequencies. During the test, the device display the
power and the frequency of the current stimuli. This mode allow the doctor to easily make a test while checking the patient
responses.
Measurement parameters
Click on “Frequencies selection” to pre configure the frequencies to run during the test. Once they are chosen, click on
“OK” to validate.

The icon of a diskette at the bottom of the screen is used to record the frequencies defined above. They
then become the default frequencies for this type of measurement.

The “Settings” button opens a window allowing you to set the level of the
masking noise as well as the starting power of the automatic protocols.
Click on “OK” to confirm.

Once the ear is selected, click on “Start” to begin the measurement.
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Measurement

The Pure Tone audiometry window opens. The Echoscan device will
automatically scan the pre configured frequencies and increase or
decrease the stimuli power according to the patient answers. A red
blinking indicator on the top left of the screen indicates when the stimuli
occurs.
Click on “Yes” or “No” according to the patient answers.
Click on “Restart” if you want to replay the stimuli.

Once the acquisition protocol ends, the curve is constructed. You have the choice between saving the curve with the
“Save” button or delete it by leaving the window with the back cross.

To obtain more information about curve consulting, please refer to the paragraph 11.4

The saved data can be found in the “Consultation” patient menu.
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5.3.1.3

Manual doctor mode

The manual doctor mode allows to change the frequency and power manually. This provides the possibility of making a
custom testing protocol.
Measurement
The bellow windows allows to set the stimulation configuration.

To build the curve you have to specify the patient answer with the “Yes” “No” buttons for each stimulation (activated
thanks to the “stim” button).
You can see the curve at any time by pressing the “Graph” button. Then you can save the curve by clicking on“Save”,
delete it by exiting the window or continue the measure by clicking on one of the boxes in the summary table.

To obtain more information about curve consulting, please refer to the paragraph 11.4

The saved data can be found in the “Consultation” patient menu.

User Guide

Echodia ®

58

5.3.1.4

Weber test

The Weber test can detect if the patient presents a strong hearing lateralization. This allows to set at best the controlateral
masking noise power.
Patient setup
The Weber test is realized with the bone stimulator placed in the middle of the patient forehead.
Measurement
The bellow windows opens, it allows to set the stimulation configuration.

The aim is to know for each frequency what is the threshold at which the patient hears on only one side.
For each stimulation, indicate if the patient hears the sound at the left, right or on both sides.
You can see the curve at any time by pressing the “Graph” button. Then you can save the curve by clicking on “Save”,
delete it by exiting the window or continue the measure with the “Measure” button.

To obtain more information about curve consulting, please refer to the paragraph 11.4

The saved data can be found in the “Consultation” patient menu.
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5.3.2

Speech audiometry

Measurement parameters
When you start a new diagnosis, the configuration window appears. It lets you choose the type of list used, for example
the disyllabic lists of Fournier.
Echoscan is designed to allow you to easily perform a Speech audiometry. At the launch of the test, the device displays
the words from the list on the screen. This list is randomly chosen to guarantee a reliable test, without the risk of the
patient learning the words.
The “Settings” button allows to access the configuration window of the contralateral masking noise power.
Click on the “Start” button to start the diagnostic

Measurement
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From the launch window of the test, set the power and the ear to be tested before launching a serie by clicking on “Start”.
Diction begins, the word currently spoken is written in red. If the patient correctly repeats the word, click on it to validate
the answer.

You can switch at any time between performing a new point and the graph by clicking the on the “Graph” button.
When the test is finished, click on “Graph” to see the curve. You can then save it or make other Pure Tone audiometry or
Speech audiometry measurements.
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5.4

Operate on Device

5.4.1

Automatic doctor mode

Refer to paragraph 2.4 for more details about patient management.

This graph contains several items of information:
The blue curve with crosses is for aerial measurement on the left ear.
The red curve with circles is for aerial measurement on the right ear.
The dotted blue curve with brackets is for bone conduction measurement on the left ear.
The dotted red curve with brackets is for bone conduction measurement on the right ear.
The dotted white curve with red and blue brackets is for the Weber test.
Tone audiometry
The ordinate scale represents the hearing loss in dB HL.
The abscissa scale represents the frequencies in Hz.
If the age and gender of the patient have been completed, the bottom of the curve represents the audiometric
normal for this patient according to the ISO7029 standard.
1. The green area indicates a “more” than normal hearing level.
2. The yellow area indicates a normal hearing level
3. The red area indicate a hearing loss compared to the audiometric normals.
Speech audiometry
The abscissa scale represents the power of the stimuli in dB HL.
The ordinate scale represents the percentage of correctly repeated words.

Click on the graph to see the chart legend.
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5.5 Perform on Echosoft
Thanks to the Echosoft software, you can use the Echoscan as a peripheral in order to run your test from your computer
(PC or Mac) in manual mode. This enables you to have the Audiometry curve directly drawn on your screen.
Refer to paragraph 3.1 and 3.1.2 to install the ECHOSOFT software and the drivers necessary to perform
the measure

Start the Echosoft software, the window below appears. If the driver is correctly installed, the buttons listing the tests
available on your device appear above the patients list (see 3).
If the patient already exists in the database, you just need to select it. Otherwise, it is possible to create a new one. Select
the patient then click on “Audiometry”.

Select the doctor or operator who is running the measure.
If the operator already exists in the database, simply
select him or her. Otherwise, it is possible to create a new
one.

To optimize the life length of the battery, the screen will turn off after two minutes when you use the
manual mode of the Echosoft. To turn it back on, click on the “On/Off” button or touch the screen.

User Guide

Echodia ®

63

5.5.1

Pure Tone audiometry

By default, the audiometry starts up on the Pure Tone mode. It is possible to change the mode via the tabs at the top left
of the window.

There are three different modes enabling the adjustment of the acoustic stimulation characteristics:
- Move the mouse over the graphs, and click to start the stimulation. Press the “Enter” button to validate the patient's
response.
- Control the interface with the keyboard.
- The “Up” and “Down” arrows allow to adjust the “Power”.
- The “Left” and “Right” arrows are used to adjust the “Frequency”.
- “L” and “R” keys are used to change the “Ear”.
- The “Spacebar” launches the “Stimulation”.
- The “Enter” key validates the patient's response.
- Use the side panel described below.
For more details on the presentation and use of curves, refer to paragraph 11.6.2.
1. Choice of the frequency tested.
Can be chosen with the “Up” and “Down” arrows.
2. Enables to launch the stimulation.
Can be launched with the “Spacebar”.
3. Choice between tone audiometry or Weber test in the case of a bone conduction
4. Start the automatic mode.
When the Patient Mode box is checked, the operator no longer control the test, it is only when the patient push on the
patient response switch that the response is validated.
The automatic mode can be stopped at any time by clicking on the same button.
5. Allows to choose the patient response.
Pressing the “Enter” key correspond to a click on the “Yes” button.
6. This button launches an explanatory message in the patient headphone. This message describes the measurement
progress and gives an example of stimulation.
User Guide

Echodia ®

64

7. - Selection cursor of the stimulation power.
Can be chosen with the “left” and “right” arrows.
- Click on an image to select the tested ear.
Can be selected with the “L/ R” keys
8. Selection of the masking mode
- Differential mode: The value set via the cursor is the gap between the stimulation power and the masking power (ex:
for a differential of -30dB, for a stimulation at 80dB, the masking power will be 50dB).
- Manual mode: The value set with the cursor is the masking power.
The continuous masking system can be activated be checking “continuous masking” box.
9. - Warning light indicating that the stimulation is in progress.
- Green: no stimulation currently happening.
- Red: stimulation currently happening.
- Indication concerning the headphone currently connected to the device
10. Allows to save the current measurement or to create a new one.
11. The cross represents the current position of the mouse cursor, make a “left click” to start the stimulation.
If the patient has heard, you can validate the response by pressing “Enter”.
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5.5.2

Speech audiometry

Echosoft enables Speech audiometry measurement, to do that, just go to the second tab of the audiometry window.

1. Displays the Speech audiometry's lists available on the software, it is possible to select the language, type of the list
and pronunciation.
2. Displays the words that are being pronounced in the patient headphones.
When the patient repeats correctly the word, a single click on it enables to validate it.
3. Progress bar of the current list.
4. Control starting, pausing and stopping a list.
5. By default the word list are played randomly but by clicking on this button it is possible to choose which list must be
play.
6.This button allows you to import new lists on the software (If you have no list installed, click on this button to import
lists previously downloaded from http://echodia.fr/firmware/vocal/).
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5.5.3

Use of the microphone

Echosoft allows you to use the computer microphone to communicate with the patient, in the case where the patient is in
a audiometry cabin and the operator is outside.
The microphone setup is done thanks to the third tab at the top left of the audiometry window.

It is possible to select the input device (the device list will depend on the computer and the sound card).
It is possible to adjust the input gain (this will depend on the computer and the sound card).
Finally, you need to adjust the power at which the sound will be sent in the patient headphone.
The volume is indicative, it may vary depending on the microphone, computer and speech of the
operator.
To use the microphone, keep the “A” key pressed and speak (the light indicator at the bottom left then turns red).
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5.5.4

Keyboard shortcut

In addition to the visual controls on the software, you can perform the audiometry manually with the computer keyboard.
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5.6

Operate on EchoSoft
Refer to paragraph 3.1 and 3.2 to install the ECHOSOFT software and import the measurements that
have just been made.

5.6.1

Opening a Measurement

Double-click on the desired patent in the "List of patients"
window.

A new measurement consultation window opens.
Select Pure tone audiometry in the pull down list at the top left
of the window.
The Pure tone audiometry measurements appear in
chronological order in the "Left/Right" columns, depending on
the ear selected when the diagnostic was made.

Select a measurement.
The central part of the window then displays the Pure tone
audiometry curve and all its information.
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5.6.2

1.

2.
3.
4.

Description of the Measurement Window

Display area of the pure tone audiometry graph:
Abscissa: frequency in Hz.
Ordinate: power in dB HL.
The blue curve with crosses is for aerial measurement on the left ear.
The red curve with circles is for aerial measurement on the right ear.
The dotted blue curve with brackets is for bone conduction measurement on the left ear.
The dotted red curve with brackets is for bone conduction measurement on the right ear.
The red dot with a bottom left arrow: the sound was played but the patient didn’t answer (right ear)
The blue cross with a bottom right arrow: the sound was played but the patient didn’t answer (left ear)
Summary table of standard audiomectric indicators.
Display area of the Weber test.
Display area of the Speech audiometry graph:
Abscissa power in dB HL.
Ordinate: percentage of correctly repeated words.
The blue curve with crosses is for aerial measurement on the left ear.
The red curve with circles is for aerial measurement on the right ear.
The dotted blue curve with brackets is for bone conduction measurement on the left ear.
The dotted red curve with brackets is for bone conduction measurement on the right ear.

5.

6.
7.

Excel export.
Printing options of the measurement.
If a device is connected, it is possible to resume the measurement.
If multiple measures are selected, it is possible to merge them in a new and unique measurement.
Note entry zone.
Information on the Echoscan device used to make the measurement.
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Appendix 1: Consumables
1.1. Consumables
All the consumables listed below are single-purpose and disposable. Throw them away after use.
PEA ER3-14A, ER3-14B, ER3-14D2 foam ear tips
ER10D-Txx plastic ear tips (xx: Size index)
Subsequently, it is advisable to obtain consumables having the same properties. You can order the consumables from
your retailer or directly on our online store at the following address : www.echodia-store.com.
The references of the sub-assemblies and consumables compatible with your device are listed in Chapter 2.
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Appendix 2: Lists of possible failures
Malfunction
ECHOSCAN will not start

Possible cause and solutions
- Battery empty: Leave the device connected to the mains power for several hours then
turn it back on.
- If the device will still not start, please get in touch with your retailer to initiate after
sales service proceedings.
- Memory card out of order: memory card replacement, please contact your retailer.

The "Measurements" button
is unavailable on the
homepage

Problem of sound during
measurements.

Measurement problem

Gas and/or liquid leak from
battery
The problem of data transfer
to PC

User Guide

- Check that ECHO-OAE is properly connected in the Shift-OAE, DP-gram and
TEAOE modes.
- Check that the acoustic stimulator is properly connected in the DPMC, ABR,
EcochG, VEMP and audiometry mode.
- If the device is still causing sound emission problems, please get in touch with your
retailer to initiate after sales service proceedings
- Check that the peripherals are properly connected and go through the corresponding
measurement protocol of the diagnostic you want to make.
- If a measurement problem appears to be recurrent to you, please get in touch with
your retailer.
If there is a liquid flowing out or a smell given off by the ECHOSCAN unit: even
if the equipment is operating properly. It is essential to return it to the maintenance
service. Please get in touch with your retailer to initiate the after sales service
proceedings.
- Battery empty: leave the device connected to the mains power for several hours then
resume the transfer procedure.
- If the transfer still fails to work, please get in touch with your retailer.
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Appendix 3: Technical specifications
1.1. Measurement method characteristics
1.1.1.
Measurement

Reflex

Audiometry
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Test parameters
Characteristic
Otoacoustic emission measurement:
- Acoustic stimulation: from 1 kHz to 7 kHz
- Digital resolution 16 bits @ 32kHz
- Sound intensity: 30 to 70 dB SPL
Contralateral masking:
- From 125Hz to 8kHz
- Sound intensity: 20 to 100 dB SPL
- Sound intensity: from -10 to 100 dB HL
- Acoustic stimulation: From 125Hz to 12kHz
- Manual operation
- Automatic operation

Echodia ®
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1.2. Characteristics of Device
1.2.1. Characteristics of ECHOSCAN
Storage and transport
temperature
Operating temperature
Relative humidity
Voltage
Absorbed current
Size
Weight
Graphics display
Resolution
Tactile
Energy/comfort

-20°C < T° < 60°C
0°C < T° < 40°C
40 < % < 93
5V DC
<1A
90 x 110 x 36 mm
239g
User interface, input signals, frequency signals, list of recordings, patient
management
320 x 240 @ 65000 colors
resistive screen usable with fingers, including wearing gloves, or with a stylus
Selection of backlighting level, the display rotation

Data transfer

Recording on the internal memory of the device for an important number of
measurements (> 2000)
Copy of data via the ECHOSOFT software by USB

Battery
Capacity
Status
Charging

Lithium-Ion Polymer 3200 mA/h
3-4 hours of measurements
Battery level displayed on screen
Via Mini-USB, from a computer or the supplied mains power adapter

Data storage

1.2.3. OAE probe characteristics
Storage and transport
temperature
Operating temperature
Relative humidity
Voltage
Absorbed current
Size
Weight
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-20°C < T° < 60°C
0°C < T° < 40°C
40 < % < 93
5V DC
<1A
11mm x 20 mm
30g
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1.2.4. Power supply block characteristics
Manufacturer: GLOTEK
Reference: GTM41076-0605
Storage and transport
temperature
Operating temperature
Relative humidity
Power supply voltage
Absorbed current
Over voltage category
Class

-40°C to 80°C maximum
0°C < T° < 40°C
30 < % < 93
100-240V 50-60Hz
<1A
Type II
Type II

1.3. Standards/Certification
DIRECTIVE 93/42/CEE
NF EN 60601-1
NF EN 60601-2
NF EN 60645
ISO 389-2
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Appendix 4: Units of measure
Basic magnitude

Time
Frequency
Current
Voltage
Phase shift
Temperature
Weight
Rate
Intensity (decibel)
Decimal unit
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Name
Second
Minute
Hour
Day
Hertz
Current
Voltage
Degree
Degree Celsius
Gram
Percentage
Acoustic
Perceived
Milli 10-3
Mico 10-6
Kilo 103

Echodia ®

Unit
Symbol
s
min
h
d
Hz
A
V
°
°C
g
%
dB SPL
dB HL
M
µ
k
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Appedix 5: Personal computer
1.1. Minimum configuration
Processor
RAMMemory
Hard disk space
Display resolution
USB
Operating system
Miscellaneous

User Guide

Intel or AMD – Dual Core 2GHz
4Go
500 MB
1280*720
One USB port 2.0
Windows Vista/Seven/8/10, Mac OSX
- Java 1.7 or above
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Appendix 6: Lexicon
PDA
DPOAE

Produits de Distorsion des Otoémissions Acoustiques
Distortion Product Otoacoustic Emission

Shift-OAE

Déphase des Produits de Distorsion des Otoémissions Acoustiques
Phase shift of Distortion Product Otoacoustic Emission

DPgramme:
DP-gram

Graphique des Produits de Distorsion des Otoémissions Acoustiques
Distortion Product Otoacoustic Emission Graph

IODP

Graphique Entree-Sortie du niveau des Produits de Distorsion des Otoémissions
Acoustiques

ORL
ENT
dB

Oto-Rhino-Laryngologie
Ear-Nose-throat
Decibel
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Appendix 7: Echodia coordinates
ECHODIA SARL
35 rue du Pré la Reine
63100 Clermont-Ferrand
FRANCE
Tel: +33 4 73 91 20 84
Web site: www.echodia.com
Mail: contact@echodia.fr
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