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1. Overview
Thank you for purchasing PneumatoSim™ Upgrade Kit.

This manual is only for PneumatoSim™ Upgrade Kit for OtoSim 2™ .
For customers who have bought OtoSim 1™ or PneumatoSim™ for
OtoSim 1™, please contact us for a different manual. Please note that
the PneumatoSim™ must be used with the OtoSim 2™ Sensor Box and
Base Unit, and does not function as a stand-alone device.

If you experience difficulty in setting up the PneumatoSim™ , feel free
to send us an email (info@otosim.com) and set-up an appointment for
technical support. We will typically respond within 24 hours, Monday
to Friday.

We welcome your feedback on improving PneumatoSim™ and
features you would like to see in future versions.
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2. Components

The PneumatoSim™ Upgrade Kit for OtoSim 2™ consists of the
following four items:

a) Pneumatic Earform

b) Pneumatic Otoscope

¢) USB Key with PneumatoSim™ Software and Manual
d) Extension tube and tube connector

e) Pelican 1120 Protective Case

a) b) C)

d) e)

Note: The PneumatoSim™ must be used with the OtoSim 2™ Sensor
Box and Base Unit, and does not function as a stand-alone
device.
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3. System Requirements

The minimum requirements for the computer driving the
PneumatoSim™ are the same as those for OtoSim 2™ :

350 megabytes (MB) of disk space.

Two available USB 2.0 ports, or one USB 2.0 and a powered
external USB hub (sold separately).

The DisplayLink driver will run on processors ranging from basic
single Core CPUs, Dual, Quad Core and Core 13/i15/i7 CPUs. 1.2
GHz or above, with 512 MB RAM or more.

Any of the following operating systems: Mac OS X 10.7 (Lion),
10.8 (Mountain Lion), 109 (Maverick), 10.10 (Yosemite);
Windows 8, Windows 7 (32-bit or 64-bit), Windows Vista with
Service Pack 1 or 2 (32-bit or 64-bit), Windows XP Home or
Professional (including Tablet edition) with Service Pack 2 or 3.

Note: Microsoft is no longer supporting Windows XP. Although the
PneumatoSim™ software is compatible with Windows XP, we
don’t recommend it.

Minimum WEI score of 3 in “Graphics; Desktop performance for
Windows Aero”.
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4. Windows: Software Installation

These instructions will guide you through the setup of your
PneumatoSim™ software on a Windows PC. The following steps only
need to be done once to load the software onto your computer.

1) Insert the provided USB Key with the PneumatoSim™ software into
your computer. Double-click on the installation file. The following
screens will show up. The installer will add PneumatoSim™ images
to the OtoSim Image Library.

((" OtoSim Image
mm(m]

((" OtoSim Image

Setup requires 43 MB in:
C:\Program Files\OtoSim Inc\OtoSim 2 Image Libram\

You must agree to the Licenses terms and conditions before
you can install OtoSim Image Library with Pneumatic.

I agree to the License terms and conditions.

e

2) Select the appropriate install directory or leave the default
(recommended) setting. Please read the “Licenses terms and
conditions”. If you agree, check “I agree to the License terms and

PneumatoSim™ Installation and Users Guide 4



conditions” and click “Install” to continue.

((" OtoSim Image

Setup requires 43 MB in:
C\Program Files\OtoSim Inc\OtoSim 2 Image Library\

You must agree to the Licenses terms and conditions before
you can install OtoSim Image Library with Pneumatic.

v| I agree to the License terms and conditions.

®INSTALL

3) Wait for the installation to complete. This may take several minutes.

((" OtoSim Image

Please wait while the Setup Wizard installs OtoSim Image
Library with Pneumatic. This may take several minutes.
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4) Congratulations, you  have  successfully installed the
PneumatoSim™ software!!

((“ OtoSim Image

OtoSim Image Library with Pneumatic has been successfully
installed.

Finish
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5. Mac OS X: Software Installation

These instructions will guide you through the setup of your
PneumatoSim™ software on a Macintosh computer.

Note: The PneumatoSim™ software for Mac is not an add-on software.
In order to use PneumatoSim™ , you need to install the OtoSim 2™ Full
Version (with PneumatoSim™).

* You do not need to uninstall OtoSim 2™ Basic Version (without
PneumatoSim™ ) if it is already installed.

1) Insert the provided USB key with the software into your computer.
Double click the installation file to install OtoSim 2™ Full Version
on your computer.

2) Double click the “DisplayLink Software Installer.pkg” file. (The
DisplayLink drivers are required for the OtoSim™ Base Unit to
function.)

Applications

OtoSim 2...toSim.app

DisplayLi...staller.pkg

3) Press “Continue” to proceed.
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« Install DisplayLinkDriver

@ Introduction

® License

@® Destination Select
® Installation Type
® Installation

@® Summary

Welcome to the DisplayLinkDriver Installer

You will be guided through the steps necessary to
install this software.

Go Back

| Continue

4) You must accept the DisplayLink license agreement to proceed with
the installation. If you accept the license agreement, press “Continue”
and then “Agree” to proceed with the installation.

8 O O

« Install DisplayLinkDriver

© Introduction

© License

® Destination Select
@ Installation Type
® Installation

@® Summary

Software License Agreement

a

| English $

SOFTWARE END USER LICENCE AGREEMENT FOR

DISPLAYLINK MIRROR DRIVER and DISPLAYLINK GRAPHICS ADAPTER
SOFTWARE

(THE "PROGRAM")

This is a legal agreement between you, the end user, ("You") and DisplayLink (UK}
Limited ("DisplayLink"). BY INSTALLING THIS SOFTWARE, YOU ARE AGREEING
TO BE BOUND BY THE TERMS OF THIS AGREEMENT.

1. Licence

DisplayLink grants You a personal, non-exclusive, non-transferable licence to use
one copy of the Program as acquired with this licence in accordance with any user
documentation supplied with the Program and in accordance with the terms of this
agreement. You may make one back-up copy of the Program, provided that such
copy shall be subject to the terms of this agreement.

2. Use

You are entitled to install and use the Program on a computer that is attached to the
product that contains DisplayLink's proprietary technology (the "Device”) and the
Program may be used to enable only the Device to be used by Your computer.

3. Copyright and other intellectual property rights

Print... | | Save.. | | Go Back

| | Continue
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0.0 6 & Install DisplayLinkDriver a

To continue installing the software you must agree to the terms
of the software license agreement.

8 Int Click Agree to continue or click Disagree to cancel the installation —
© Lic and quit the Installer.
® De|
@ Ins T .

Read License | Disagree | | Agree |
@ Ins )
@® Summary TO BE BOUND BY THE TERMS OF THIS AGREEMENT.

1. Licence

DisplayLink grants You a personal, non-exclusive, non-transferable licence to use
one copy of the Program as acquired with this licence in accordance with any user
documentation supplied with the Program and in accordance with the terms of this
agreement. You may make one back-up copy of the Program, provided that such
copy shall be subject to the terms of this agreement.

2.Use

You are entitled to install and use the Program on a computer that is attached to the
product that contains DisplayLink's proprietary technology (the "Device”) and the
Program may be used to enable only the Device to be used by Your computer.

3. Copyright and other intellectual property rights

| Print... | | Save... | GoBack | | Continue

5) Press “Install” to continue with the installation. You will need to
enter an administrator’s password to proceed.

e OO0 & Install DisplayLinkDriver a

Standard Install on “Macintosh HD"

© Introduction
Sllicense This will take 15.6 MB of space on your computer.
© Destination Select Click Install to perform a standard installation of
© Installation Type this software on the disk “Macintosh HD".

@ Installation

® Summary

[ Change Install Location... |

| GoBack | | Install |

6) When the DisplayLink software has been installed, you will be
required to restart your computer. Press “Restart” to continue. (Do not
change any settings or plug in any OtoSim™ Base Units while the
installation progresses.)
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e O O & Install DisplayLinkDriver a

The i llation was c pleted successfully.

© Introduction
O License

© Destination Select

© Installation Type

© Installation The installation was successful.
® Summary

The software was installed.

Click Restart to finish installing the software.

Go Back

7) Congratulations, you have successfully installed the OtoSim 2™
Full Version with PneumatoSim™ software and DisplayLink drivers!
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6. Hardware Configurations

PneumatoSim™ comes with a special Pneumatic Earform. To use
PneumatoSim™ :

1.

Replace the regular earform on an OtoSim™ Base Unit with the
Pneumatic Earform, turning counter clockwise to loosen and
clockwise to tighten the aluminium ring that is holding the earform.

. Ensure that the Pneumatic Earform is seated properly on the Base

Unit and that the ring is “snug” so as not to allow the earform to be
rotated or removed with gentle force. Be careful not to over-
tighten or cross-thread the ring.

. Connect all tubing as shown in the schematic diagram below.

. Plug in the Base Unit to the USB port on your computer. A dialog

box may appear telling you that the “Arduino” network interface has
been detected. Select the option to load it automatically as it has
already been set up with the installation. Do not select the option to
go online.

. Plug in the Sensor Box to the USB port on your computer. You are

now set up to use PneumatoSim™ . Before you start the software, it
i1s extremely important to test your Pneumatic Otoscope to make
sure it works properly.
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Note: Unlike the OtoSim™ Base Unit, the PneumatoSim™ does not
have multiplexing capabilities. Thus, one computer can run only
one PneumatoSim™ .

When not in use, the PneumatoSim components should be stored in the
case provided. The Sensor Box and the Pneumatic Earform are very
fragile and should be handled with care.
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7. Features

Below is a summary of features your PneumatoSim™ has:

File Voice TextSize Tools View Help

Pneumatic Otoscopy 2.3: PneumatoSim - Requires PneumatoSim Accessory - Retracted Ear Drum with Effusion
Main Screen 1 P Disable Device Graph _JE B Reset min/max__ KNS 5

=10 £5 0]

=80 —40

This tympanic membrane is extremely retracted and atelectatic. The tympanic
membane is touching the promontary and the short process of the malleus is
very prominent. The membrane is also touching the long process of the incus
and the stapes suprastructure. 9

There is a cdear middle ear effusion present depicted by the horizontal
air-fluid level in the anterosuperior quadrant of the tympanic membrane.
Because of this extreme retraction and subsequent reduction of the volume of
the middle ear space, litle movement of the eardrum occurs with applied
pressure from the pneumatic otoscope.

However, on careful and doser inspection, the air still present in the middle
ear space allows for a bit of movement of the superior portion of tympanic
membrane as well as changes in the air-fluid level.

Note the visibility of the incus through the eardrum and the changes in
vascularity of the ear canal (blanching) with these changes in pressure.

8 Pressure: 515.0 / Orientation: N/A / Position: N/A

Monitor Number: 1 OtoSim Peripheral Version: 2.0

1. Turn ON/OFF: enable and disable the pathology image to be
displayed on the computer

2. Disable/Enable Device Graph: enable and disable the pressure
graph to be displayed on the OtoSim™ Base Unit

Reset Min/Max: reset pressure

Pressure graph

Maximum pressure: applied in each insufflation
Minimum pressure: applied in each insufflation
Maximum and minimum pressure display

. Current pressure display

© ©® N v s W

. Description of ear pathology

10. Image of ear pathology
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8. Inspecting and Preparing Your Pneumatic
Otoscope

To ensure that your Pneumatic Otoscope can create a good seal, follow
the checklist below:

1. Ensure that you are using a good-quality Pneumatic Otoscope either
with the Smm speculum provided with the PneumatoSim™ Kkit, or a
special pneumatic speculum that you already own.

2. Minimal to no leak should be present in the otoscopic system that
you have chosen to use.

3. You can perform a negative pressure leak test on your otoscope by
simply depressing the rubber bulb completely, occluding the
speculum tip with your finger and releasing the bulb. Ideally, the
bulb should maintain a collapsed form or very slowly resume shape
over a period of several seconds. If the leak is excessive,
troubleshoot your otoscope to identify the source(s) of air leak and
correct them.
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9. Pneumatic Otoscopy in OtoSim 2™

This module specializes in demonstrating Pneumatic Otoscopy. This
section is divided into two parts, one of which contains videos and the
other allows for students and instructors to directly interact with each
simulated pathology.

File Voice TextSize Tools View Help

Main Menu

@ A) Introduction

(B) Visual Perception Tests

@ C) Instrument Use - Requires the OtoSim Instrumented Otoscope

@ D) Feature Identification

(3 G) Self Examination

() H) Anatomy Examination

9.1 Videos

This section presents videos of tympanic membranes under the effects
of insufflation.

[ F) Pneumatic Otoscopy
1. Videos
1. Normal Ear
2. Normal Ear - Thinner Ear Drum
3. Retracted Ear Drum with Effusion

4. Resolving Otitis Media

5. Serous Otitis Media

6. Chronic Middle Ear Effusion

7. Nitrous Oxide in the Middle Ear

8. Myringosclerosis - Normal Movement
9. Serous Otitis With Debris

View videos of pneumatic otoscopy by selecting from the list. The
videos can be projected onto the OtoSim 2™ Base Unit.
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File Voice TextSize Tools View Help

Pneumatic Otoscopy 1.1: Videos - Normal Ear

The tympanic membrane (including the pars flaccida in the attic region) moves uniformly with changes
in pressure using the pneumatic otoscope. This free movement of the tympanic membrane is possible
only when there is an air-containing middle ear space.

Of interest, note the dynamic changes in vascularity of the ear canal (blanching) with these changes in
pressure.

9.2 PneumatoSim

This section requires the PneumatoSim™ Upgrade Kit.

File Voice TextSize Tools View Help

Pneumatic Otoscopy 2.3: PneumatoSim - Requires PneumatoSim Accessory - Retracted Ear Drum with Effusion
|
Main Screen Turn OFF Disable Device Graph Reset Min/Max kPazo
=20

-80
in Hz0,

This tympanic membrane is extremely retracted and atelectatic. The tympanic
membane is touching the promontary and the short process of the malleus is
very prominent. The membrane is also touching the long process of the incus
and the stapes suprastructure.

There is a dear middle ear effusion present depicted by the horizontal
air-fluid level in the anterosuperior quadrant of the tympanic membrane.
Because of this extreme retraction and subsequent reduction of the volume of
the middle ear space, litle movement of the eardrum occurs with applied
pressure from the pneumatic otoscope.

However, on careful and closer inspection, the air still present in the middle
ear space allows for a bit of movement of the superior portion of tympanic
membrane as well as changes in the air-fluid level.

Note the visibility of the incus through the eardrum and the changes in
vascularity of the ear canal (blanching) with these changes in pressure.

Monitor Number: 1 OtoSim Peripheral Version: 2.0 Pressure: 515.0 / Orientation: N/A / Position: N/A

This is a screen shot of the PneumatoSim™ module in the OtoSim 2™
software. Dynamic movement of the tympanic membrane occurs with
pressure generated from the Pneumatic Otoscope. Pressure generated is
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monitored and displayed to the student for maximum feedback and
proper safe translation to clinical usage.

9.2.1 Monitor the Pressure Graph

A real-time pressure graph will also display on the main window, on
the Sensor Box, and on the image displayed on the OtoSim™ Base
Unit. The maximum and minimum values represent the highest and
lowest pressures achieved during the session. The values of the highest
and lowest pressures achieved during insufflation will be displayed in
kPa (in H,O).

Pneumatic Otoscopy 2.3: PneumatoSim - Requires PneumatoSim Accessory - Retracted Ear Drum with Effusion

[ Disable Device Graph J Reset Min/Max | /7
™™

10/

9.2.2 Use your Pneumatic Otoscope

The pressure gauge in the Sensor Box should move with insufflation.
The eardrum of the selected image should also move with the pressure
applied. If the pressure gauge does not move, please check the
connectivity of the tubing and the seal of the Pneumatic Earform.
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9.2.3 Resetting the Pressure

The value of the highest and lowest pressures can be reset by pressing
the “Reset” button. The RESET function allows a student to practice
Pneumatic Otoscopy technique and an instructor to assess students’
competency.

File Voice TextSize Tools View Help
Pneumatic Otoscopy 2.3: PneumatoSim - Requires PneumatoSim Accessory - Retracted Ear Drum with Effusion

[ Disable Device Graph § 2eset tax |F
— e

70)

=50

To understand the use of the Pressure Graph, follow the guidelines
listed below:

* The pressure graph will change colour from GREEN (optimal
pressure applied), to YELLOW, and finally to RED during the
session if excessive pressure is applied.
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File Voice TextSize Tools View Help

Pneumatic Otoscopy 2.3: PneumatoSim - Requires PneumatoSim Ac
Main Screen: [IRTXTZEN Ry W s

20
0]

This tympanic membrane is extremely retracted and atelectatic. The tympanic
membane is touching the promontary and the short process of the malleus is
very prominent. The membrane is also touching the long process of the incus
and the stapes suprastructure.

There is a clear middle ear effusion present depicted by the horizontal
air-fluid level in the anterosuperior quadrant of the tympanic membrane.
Because of this extreme retraction and subsequent reduction of the volume of
the middle ear space, litle movement of the eardrum occurs with applied
pressure from the pneumatic otoscope.

However, on careful and closer inspection, the air still present in the middle
ear space allows for a bit of movement of the superior portion of tympanic
membrane as well as changes in the air-fluid level.

Note the visibility of the incus through the eardrum and the changes in
vascularity of the ear canal (blanching) with these changes in pressure.

* A similar pressure graph is displayed on the OtoSim™ Base Unit
when viewed with the Pneumatic Otoscope. Click on the “Disable
Device Graph” or “Device Graph” button on the main window to
disable or enable the graph from being displayed on the OtoSim™
Base Unit.

File Voice TextSize Tools View Help

Pneumatic Otoscopy 2.3: PneumatoSim - Requires.PneumatoSim Accessory - Retracted Ear Drum with Effusion

[ isable Device Graph [~ Reset Min/Max /7=
— 20)

=50
llz)

is touching the
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ssure from the pneumatic otc

reful and closer inspection, the air still pres a for a bit of
e superior portion of tympani
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It is possible to enable and disable the pathology image on the

computer. To enable or disable the image on the computer, click the
“Turn OFF” button.

File Voice TextSize Tools View Help

Pneumatic Otoscopy 2.3: PneumatoSim - Requires PneumatoSim Accessory - Retracted Ear Drum with Effusion

|_Disable Device Graph ]

Main scredh: TN

[~ Reset Min/Max |17
20)

=50
lilze)

This tympanic membra
promontary and the short process of t
long process of the incus and th

There is a middle ear N present depic

anterosuperior quadrant of the tympanic membrane. Bec

reduction of the volume of the middle ear space, little m
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arity of the ear canal
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10. Troubleshooting

* The window looks odd/has distorted images/colors.

Ensure that you are using a supported operating system. The
PneumatoSim™ only functions on Windows XP, Vista, 7 and 8, as
well as Mac OS X 10.6, 10.7, 10.8, 10.9, and 10.10. If you are using a
supported platform, assure all connections are correct and cord plugs
are seated properly. Try reinstalling as a last resort.

* The OtoSim 2™ Sensor Box is not working.

When you connect the OtoSim 2™ Sensor Box to the computer via a
USB port, it will automatically light up and display the pressure gauge
(a color spectrum). If this doesn’t happen, try disconnecting and re-
connecting. The Sensor Box is powered by the computer via a
functional USB port. Make sure the computer is fully powered. If the
problem still exists, try connecting to a different USB port.

* When I apply pressure, the ear only moves a tiny bit.

Not all ears will react the same way to changes in pressure. For
example, if there is fluid build-up behind the eardrum, very little
motion will be observed. Check for signs of light reflux, fluid motion,
or blanching of the ear canal as the pressure increases. Not seeing a
dramatic movement may be normal. However, if none of the
pathologies show signs of motion, see the next section.

* When I apply pressure, the pressure graph/readout only moves
a little bit.
This is usually a sign of air leakage or an improper seal. Assure the
Pneumatic Earform is free of damage without cracks in the silicone and
that the plastic lens at the base of the ear canal is not damaged. Ensure
the earform is properly secured to the OtoSim™ Base Unit and that the
ring is snug by turning it clockwise. Check to ensure the OtoSim 2™
Sensor Box is connected securely to the Pneumatic Earform via the
sialastic tubing. Check the sialastic tubing for any signs of kinking,
internal obstruction or damage. As well, check to ensure you are
inserting the Pneumatic Otoscope properly into the silicon Pneumatic
Earform and making a proper seal. Also check your Pneumatic
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Otoscope for leaks by doing a negative pressure test as mentioned in a
previous section above. If you have no motion at all, see the next
scenario.

* When I apply pressure, nothing happens.

Check to ensure that the OtoSim 2™ Sensor Box is properly connected.
The LCD screen should be lit, and a pressure readout should be visible
on the OtoSim program’s main screen. If these are not present, unplug
the USB cable from both the computer and the Sensor Box. Re-insert
the cable back into the computer and the Sensor Box assuring proper
pin and plug alignment. Do not force any connection as this may
damage your devices permanently. You can also try an alternate USB
port on your computer, if available, if the previous step was
unsuccessful. If all else fails, try re-booting your computer with all
devices attached to insure both the software and OtoSim™ Base Unit
have been detected by your computer.

If all measures fail and the pressure reading still does not respond, or if
the pressure reading is not at O, try reinstalling the PneumatoSim™
software.

* The OtoSim™ Base Unit is blank but the program window
shows an image.
Check OtoSim™ Base Unit for any signs of damage. The unit is fragile
and should be handled with care. Also check the illuminated OtoSim
logo on each the side of the unit. If no glow is seen, ensure the unit is
plugged in properly. Try disconnecting and then reconnecting the
OtoSim™ Base Unit again. Assure proper connections and do not
apply excessive force when plugging in since this may damage the
OtoSim™ Base Unit, the computer USB port or your cable
permanently. Your main screen should flash briefly as the unit is
reconnected. Check the back of the unit to ensure the USB cable is
seated properly. Make sure the USB port on your computer that you are
connecting the OtoSim™ Base Unit to is functional. Try a different
USB port to see if the problem still exists. Both the OtoSim 2™ Sensor
Box and the Base Unit are powered by the computer they are plugged
into. Make sure that the computer has power. If all measures fail and
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you are still having problems connecting the OtoSim™ Base Unit to
your computer, uninstall and reinstall the OtoSim 2™ software.

If you are still having trouble or require technical support, please feel
free to contact us:

Toll Free North America: 1-866-964-5186
Outside of North America: 1-647-255-1321
Email: info@otosim.com

We will typically respond within 24 hours, Monday to Friday. Thank
you for your continued support for our medical training and simulation
products.
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OtoSim Inc.

101 College Street, Suite 300
MaRS Center, South Tower
Toronto, ON M5G1L7

1-866-964-5186 (Technical Support)
info@otosim.com
www.OtoSim.com




