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Cardiovascular Suite is a software for the estimation of early markers of cardiovascular risk by ultrasound imaging
of the vessel longitudinal section. In particular, the software is composed of two main modules of measurement: 1)
the FMD-Studio for the measurement of Flow-Mediated Dilation (FMD) of the brachial artery, by processing
sequences of ultrasound images; 2) the Carotid-Studio for measuring the Intima-Media Thickness (IMT) and the
diameter of the carotid artery by processing sequences of ultrasound images that, when combined with an estimate
of pressure, provides parameters of arterial elasticity. On single images, the software provides also a tool for the
measurement of geometric and statistic parameters on portions of the image that are recognized manually by the
operator as plaques.

The system is able to process images (or sequences of images) recorded on files, or can process in real-time the
video output of an ultrasound system.

In accordance with the rules of application of chapter 1.4 of Annex IX of the Directive 93/42/EEC and subsequent
amended and the provisions of Chapter Il of Annex IX of Directive 93/42/EEC and subsequent amendments,
Cardiovascular Suite software is within the medical devices of Class lla according to rule 10.

0476
C € The product is in compliance with the legal requirements of 93/42/EEC and subsequent amendments
and supplements (Directive 2007/47/EC) for medical devices.

The labelling is available on the login screen of the software.

For USA only: Cardiovascular Suite is not FDA approved and can be used for investigational use only.

Copyright © 2011-2020 by Quipu srl. All Rights Reserved.
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1 Recommendations

& CAUTION : This manual describes the instructions for proper use of the device software
Cardiovascular Suite. Please read carefully the advices in this document.

The software must be used by trained and qualified personnel, such as laboratory technicians, nurses, physicians
and/ or sonographers, who have experience in acquisition and analysis of vascular ultrasound images. It is
recommended that the user is aware of the meaning of the parameters measured and returned as a result from the
device. It is recommended that the operator does not have serious problems with vision and hearing. It is required
the knowledge of the mother tongue or, for those countries that allow it, of the English language.

A visual impaired due to particular ambient conditions, a visually impaired user, a not optimized brightness and/or
not optimized resolution of the monitor may affect the correct interpretation of the results provided.

The analysis performed by the device can be applied to any person who can undergo an ultrasound examination. It
is not recommended to use the system for analysis of people with a distorted anatomy of the examined arterial
segment.

It is recommended that the device is used according to the international guidelines for estimating carotid
biomarkers and brachial flow-mediated dilation (FMD).

The software is installed on a computer and it can be used in conjunction with an ultrasound device and a video
converter. For the correct operation it is advisable to pay attention to environmental influences that may alter the
operation of these devices. Moreover, it is recommended: i) to adopt the necessary actions in order to prevent virus
and malware and ii) to perform periodical data backup. For details, refer to the instructions provided by individual
producers.

The software is licensed by a USB dongle key. Use the USB dongle key in an environment with the following
conditions of temperature and humidity: operating temperature: +5 ... +55 ° C (+41 ... +131 ° F), humidity: 5 ... 95%.
We recommend that you do not expose the USB dongle key to solvents and flammable media. It is recommended to
protect the USB dongle key by physical damages.

When you use this software, in case that you manage personal sensitive data, you must do it accordingly to the
General Data Protection Regulation UE 2016/679. Sensitive data must be processed in a manner that ensures
appropriate security of personal data including protection against unauthorized or unlawful processing and against
accidental loss, destruction or damage, using appropriate technical or organizational measures.
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2 Installation

Cardiovascular Suite can be installed on Apple computer or on Microsoft Windows computer. Please see the
minimum System requirements of the computer for a correct execution of Cardiovascular Suite.

The software installer can be downloaded from the Quipu website www.quipu.eu

Please follow the correct instruction for the installation of the software on Apple computer and on Microsoft
Windows computer respectively.

& CAUTION: Failure [ incomplete / incorrect installation makes it not possible to use the software.

& CAUTION: It is recommended to perform regular backups of the system. The non-operation of the
backup could result in permanent data loss.

Once installed, Cardiovascular Suite requires the activation of a License. The license is contained inside a Quipu
License Key, which is a USB dongle key. The Quipu License Key must be plugged into the computer where the
software is running. Please follow the instruction for Activating a license.

You can ask for a 14-days Evaluation license.

2.1 System requirements
Minimum Requirements
APPLE COMPUTER

+ Apple Mac Computer with: Intel Core i5 2.3 GHz, 4GB RAM, 1GB free Hard Disk space*, 1280x800 monitor
resolution.
+ Mac0SX10.11-10.14

MICROSOFT WINDOWS COMPUTER

« Intel Corei5 2.3 GHz, 4GB RAM, 1GB free Hard Disk space*, 1024x768 monitor resolution.
« Microsoft Windows 7 64 bit, Windows 8.1 64 bit, Windows 10 64 bit

* 250GB free Hard Disk space is suggested for the Archive

& CAUTION: the computer must be a Medical Grade Computer in compliance with EN 60601-1 standards
for electrical isolation and safety or a common CE marked personal computers (89/366/EEC)
connected to power supply via Medical Grade Isolation Transformers that meet IEC 60601-1
standards for electrical leakage.

Optional video capture devices for on-line analysis:

« Epiphan - AV.io HD hardware video capture (to connect your computer to DVI, VGA or HDMI video outputs)
+ Magewell USB capture AlO (to connect your computer to DVI, VGA, HDMI, S-video and C-video outputs)
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2.2 Apple computer

The software installation follows the usual procedure of installing software on Apple computers.

For information or support please contact Quipu support team at support@quipu.eu.

1. Mount the Cardiovascular Suite Disk Image File (*.dmg file) on your desktop. This file contains the
Cardiovascular Suite Installer. Double click on the Cardiovascular Suite Installer to start installation.

- N
Cardiovascular ¥Suite

Software Release 4.0.0

Cardiovascular Suite installer

CardiovascularSuite_4_0_0_
builds7.pkg

K WWW.quipu.eu :QUlPUj

2. AWelcome message is displayed, please click the "Continue" button to proceed.
®

‘e Install Cardiovascular Suite a

Welcome to the Cardiovascular Suite Installer

You will be guided through the steps necessary to install this

Introduction
software.

License
Destination Select
Installation Type
Installation

Summary

Continue

3. Read the License Agreement. If you don't accept the license agreement, please close the Cardiovascular
Suite setup. If you accept, click the "Continue" button to proceed.
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4, Confirm the installation location. In most cases, you can use the proposed installation location. Click the

QUIPU

Introduction
License
Destination Select
Installation Type
Installation

Summary

‘e Install Cardiovascular Suite

Software License Agreement

English T
Document number: LEGOOO1EN rev. 4 of May 8, 2018

End user license agreement for Cardiovascular Suite

Please read this EULA carefully, as it sets out the basis upon which we license
the Software for use.

By clicking "accept agreement" when you first install the Software, you agree
to be bound by the provisions of this EULA. If you do not agree to be bound
by the provisions of this EULA, you must stop the installation now.

By agreeing to be bound by this EULA, you further agree that any person you
authorize to use the Software will comply with the provision of this EULA.

By_agreeing_to be bound by this EULA, you hereby acknowledge that you are
familiar with and agree to the terms of the Licensor’s privacy_policy available
at http://www.quipu.eu/privacy-policy/

1. Definitions

1.1 Except to the extent expressly provided otherwise, in this EULA:

"Commercial License" means a license to use Software obtained or
renewed by the User by paying fees;

Print... Save... Go Back Continue

"Install" button to start installation. Cardiovascular Suite will be installed.

Introduction
License
Destination Select
Installation Type
Installation

Summary

‘& Install Cardiovascular Suite
Standard Install on “Macintosh HD"
This will take 301,9 MB of space on your computer.

Click Install to perform a standard installation of this software
on the disk “Macintosh HD".

Change Install Location...

Customize Go Back Install

5. A message will confirm that the installation was successful.

Page 8 of 153

Introduction
License
Destination Select
Installation Type
Installation

Summary

‘& Install Cardiovascular Suite

The installation was completed successfully.

The installation was successful.

The software was installed.

Copyright Quipu Srl. All rights reserved.
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2.3 Microsoft Windows computer
The software installation follows the usual procedure of installing software on Microsoft Windows.

For information or support please contact Quipu support team at support@quipu.eu.

1. Select the language that will be used during the installation.

Select Setup Language et

Select the language to use during the installation:

English ~

2. AWelcome message is displayed, please click the "Next" button to proceed.

]ﬂ% Setup - Cardiovascular Suite — X

Welcome to the Cardiovascular
Suite Setup Wizard

This will install Cardiovascular Suite version 3.2.0 (beta 30) on
your computer.

It is recommended that you close all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

3. Read the License Agreement. If you don't accept the license agreement, please close the Cardiovascular
Suite setup. If you accept, click the "Next" button to proceed.
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&% Setup - Cardiovascular Suite —

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

upon which we license the Software for use. ~

By clicking "accept agreement" when you first install the
Software, you agree to be bound by the provisions of this
EULA. If you do not agree to be bound by the provisions of
this EULA, you must stop the installation now.

By agreeing to be bound by this EULA, you further agree
that any person you authorize to use the Software will v

@1 accept the agreement
()1 do not accept the agreement

< Back Cancel

4, Select the installation folder. In most cases, you can use the proposed installation folder. Click the "Next"
button to proceed.

T% Setup - Cardiovascular Suite —

Select Destination Location
Where should Cardiovascular Suite be installed?

Setup will install Cardiovascular Suite into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

C:\Program Files\Cardiovascular Suite|

Browse...

At least 112,6 MB of free disk space is required.

< Back Cancel

5. Select whether you want to create a Desktop Icon. Click the "Next" button to proceed.
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ﬁ% Setup - Cardiovascular Suite

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing
Cardiovascular Suite, then click Next.

Additional icons:

Create a desktop icon

< Back Cancel

6. Review the installation setting. Click the "Install" button to start installation. Cardiovascular Suite will be
installed.

&% Setup - Cardiovascular Suite

Ready to Install
Setup is now ready to begin installing Cardiovascular Suite on your computer.

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

Destination location:
C:\Program Files\Cardiovascular Suite

Additional tasks:
Additional icons:
Create a desktop icon

< Back Install Cancel

7. When the installation is completed, please click the "Finish" button.
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ﬂ%‘ Setup - Cardiovascular Suite —

Completing the Cardiovascular
Suite Setup Wizard

Setup has finished installing Cardiovascular Suite on your
computer. The application may be launched by selecting the
installed icons.

Click Finish to exit Setup.

Launch Cardiovascular Suite

2.4 Extraordinary maintenance

There are no updates of parts of the software. In case of correction of "bugs", the user is alerted via e-mail and the
software can be re-installed in the usual manner described in the Installation instructions.

2.5 Decommissioning and disposal

The user can safely decommission and dispose the Cardiovascular Suite and the license key. In particular, the
software can be uninstalled following the usual procedure of uninstalling software on Apple computers or Windows
computer. The license key can be disposed according to the local regulation regarding the waste management.
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3 License

Cardiovascular Suite is licensed under the EULA.

Cardiovascular Suite has independent licenses for FMD Studio and Carotid Studio. You can choose between two
types of license:

« Perpetual License: it is a license that never expires. With the Perpetual License you are entitled to run all
the minor updates of the application. For example, if you have a perpetual license for FMD Studio ver. 3, you
will be entitled to run FMD Studio ver. 4.0, 4.1, 4.2 and so on, but you will not be entitled to run FMD Studio
ver.5.0

« Time License: it is a time limited license. With this license, you are entitled to run any version of the
application within the expiry day. After the expiry date, it is no longer possible to run the application or
modify the stored data.

Cardiovascular Suite is licensed by the Quipu License Key, which is a USB dongle key.

Quipu License Key

When you receive the Quipu License Key, it will contain a not activated license. Please follow the instruction for Acti
vating a license.

Once activated, your license will be stored inside your Quipu License Key.

& CAUTION : The Quipu License Key contains your license. Store it in a safe place in order to avoid loss
and / or theft.

The Quipu License Key must be plugged into the computer where the software is running. If you unplug the Quipu
License Key while Cardiovascular Suite is running, the software will stop working.

You license will work only on the computer where the Quipu License Key is used for the first time (i.e. it will be
locked to this computer). If you want to replace your computer, please contact the Quipu support team (support@q
uipu.eu) for instructions on how to move your license to the new computer. You are allowed to move your license in
a new computer three times in a year.

& CAUTION : The Quipu License Key will work only on the computer where it is used for the first time.
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3.1 Activating a license

Plug the Quipu License Key into your computer and run Cardiovascular Suite.

The following form is shown. Please enter your data to register and activate the license (all fields are mandatory).
Then, click on the OK button.

%S Cardiovascular Suite ? X

Activate your license

Your USB License Key contains a not active license. Please enter your
data to register and activate the license (all fields are mandatory).

First Name ||

Last Name |

Organization |
City |
State

Email

|
Country |
|
Phone |

o

After a few seconds, a confirmation message will appear. CLick on the OK button and Cardiovascular Suite will start
automatically.
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-QUIPU

%S cardiovascular... X

LICENSE ACTIVATED

Your license has
been correctly
activated

OK

If activation failed, proceed with offline activation by clicking the Offline button.

%S Cardiovascular Suite ? X

LICENSE KEY ACTIVATION ERROR

There was an error in the online activation of your License
Key This operation requires that you computer is connected
to the web.

Click Retry to try again the online activation.

Click Offline for the offline activation.

If the error persists, please contact us at license@quipu.eu.

'0 Cancel Offline Retry

The following message will be shown:
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B.""..F‘.

THIS LICENSE MUST BE ACTIVATED

Please send the following Activation Request code to license@quipu.eu.

You will receive your Activation code by email in one working day. Once you
receive the Activation code, please click on the Activate button and enter your
code.

Activation Request code:
CVS030000M_11 140104 1 1CA07F29 _ed6c9f27bB964fd7de2a9815dfleetea?

| Cancel | [ Retry J |  Activate |

Click on the license@quipu.eu; if you have a mail application on your computer, it will generate a pre-compiled
email with your data (Name, Organization, City, Country) and the Activation request code that is displayed on the
message. Otherwise, please send an email to license@quipu.eu containing your data (Name, Organization, City,
Country) and the Activation request code that is displayed on the message.

Within a working day, you will receive an email with the Activation Code.

You can now click on the Activate button. The following message is shown:

8 00

Insert Activation code

| Cancel | [ 0K ]

Enter your Activation code and click OK. A confirmation message is shown.
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‘@00

LICENSE ACTIVATED

Your license has been activated.
Please send the following Confirmation code

to license@quipu.eu.

Confirmation code: 953f

Click OK to start Cardiovascular Suite

—

Please send the Confirmation Code to Quipu by email, then click OK to start Cardiovascular Suite.

Send your Wait for the Send the
Activation Activation Code Enter your Confirmation
request code to be received Activation Code code
to: license@quipu.eu by email to: license@quipu.eu

Offline Activation steps

3.2 Evaluation license
You can evaluate Cardiovascular Suite by a 14 days evaluation license.

With this license, you are entitled to use Cardiovascular Suite only for EVALUATION PURPOSES. If you wish to use
the software for any other purpose, you must purchase a commercial license. If you do not purchase a commercial
license, at the end of the 14 days your content will no longer be available to you.

You cannot use/publish/distribute data generated by the Cardiovascular Suite in the evaluation period unless
you purchase a commercial license.

& Please, note that an Internet connection is needed to obtain and use the Evaluation License

After downloading and installing the software, run Cardiovascular Suite. The following message is displayed:
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%S Cardiovascular Suite

- If you have a Quipu License Key, please plug it in your

computer and click Retry.

- If you want fo request an evaluation license, please click
Eval.

O

Cancel

THE SOFTWARE IS NOT LICENSED

Eval

Retry

Click on the Eval button to request a fully functional 14-days Evaluation License. The following form is shown:

Page 18 of 153
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Evaluation license request

Please enter your data to request an evaluation license (all fields are
mandatory). Evaluation licenses require that your computer is connected
to the web.

First Name |

Last Name |

Organization |

|
|
|
City | |
|
|
|
|

State

Country

Email

Phone

Cancel OK

Please, enter your data to request an Evaluation License (all fields are mandatory). Then, click on the OK button.
Please wait and after a few second the following confirmation message will be shown:

Page 19 of 153 Copyright Quipu Srl. All rights reserved.



-QUIPU

%S Cardiovascular Suite ? X

EVALUATION LICENSE REQUESTED

You successfully requested an evaluation license for
Cardiovascular Suite.

Within few minutes, you will receive an email with the link
necessary to activate your license. Please check your email
and click on the link. Once your license has been activated,
click on the Continue button.

Cancel Continue

Within few minutes, you will receive an email with the Activation link.

Thu 06/07/2017 16:28
Quipu <license@quipu.eu>

Cardiovascular Suite evaluation license activation

Dear customer,

your Evaluation Licence for Cardiovascular Suite has been created.

Click on the following link to activate your evaluation licence:
http://server.quipu.eu/~quipu server/licensemanager/evall icenseActivation/7709965C

Thank you for choosing Cardiovascular Suite.

Best regards
The Quipu Team
license(@gquipu.eu

Click on the Activation link. Your web browser will open the following web page and your license will be activated:
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Innovative solutions -
: l l I Pl l in medical ultrasound COMPANY O CARDIOVASCULAR SUITE
’ :;

!

Your license has been activated correctly. You can now evaluate Cardiovascular Suite

If you still have Cardiovascular Suite open with the "Evaluation License Requested" message, please click on the
Continue button. Otherwise run again Cardiovascular Suite. Now, the software starts and the Login window is
displayed.

If the Evaluation Licence Request failed or errors occurred, please contact our technical support by mail or

Skype message (support@quipu.eu)

3.3 License manager

The license managers shows the status of your license and can be used to make updates to the license.

o00® Cardiovascular Suite
N License Manager

H License
Status: Fake License Key detected

Serial Number:  DEAFBEEF-ce57eb7ce87ba438862382c5967dee86
License Number: 1234561

! License name: Carotid_Studio_4 . 9
H License status: Valid

License type:  Perpetual
FM'D License name: FMD_Studio_4 (@) e
fpgd|  License stalus: Valid
License type:  Perpetual

G »* 4]

The section (1) shows some "general" license data:

Status: shows whether a USB License Key or a temporary License Key has been detected.
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Serial Number: shows the serial number of Cardiovascular Suite.
License Number: shows the number of your License Key.

In the white frames (2) and (3) the data of the applications licenses are shown. Here you can see if your license is
Valid or Not Valid, if it is Perpetual, Time or Evaluation and the expiry date (for time and evaluation only).

The buttons (4) can be used to enter the code that updates your license (Update Code) and to save your license
datain afile that can be read by the Quipu support team. For more information, please contact support@quipu.eu

8 00

Enter the update code and press the Update button

| License updated correctly.
Confirmation Code: dd86

o ——

To make changes effective, please restart
Cardiovascular Suite.

[ ok |

Update a license

&0
« Click on the Update License button.
Enter the Update Code provided by Quipu.

« Confirm with the Update button.
« A confirmation message will shown the Confirmation Code. You must restart Cardiovascular Suite to make
changes effective.

Export license data

| -»
Click on the Export License Data button to export the data of your license in a file that can be read by the
Quipu support team. This can be useful when you encounter a problem with your license and you need support.
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4 Image and video sources

The software processes video images coming from a medical ultrasound equipment. It can work:

« offline by processing video clips or single images previously recorded on the ultrasound imaging device.
See Using image or video clip for offline analysis.

« inreal-time by processing the video output of the ultrasound imaging system. See Connecting your
computer to the ultrasound system.

4.1 Using image or video clip for offline analysis

Video clips or single images recorded on the ultrasound imaging device can be moved on the computer using a
digital medium (flash pen drive, hard disk, CD ROM). Video files can be in DICOM 3 or in all the most common video
formats (AVI, MOV, MP4, ...). The images can be in all the most common image formats (JPG, PNG, TIFF, GIF,

BMP, ...).

For more information on supported video formats, please contact support@quipu.eu

AVl, MOV' MP4; s Cardiovascular $Suite

DICOM 3 e

[
(W= =5 e

JPG, PNG, TIFF,
GIF, BMP, ...

& CAUTION: The B-mode window in the image must have a minimal resolution of 480x480 pixels.

4.2 Connecting your computer to the ultrasound system

You need a video capture device to connect the computer with the ultrasound system and perform real-time
analysis. Quipu recommends two USB devices: the Epiphan AV.io HD or the Magewell USB Capture AlO.

If your ultrasound machine has a VGA, DVI or HDMI output (see next figure for reference), you can directly connect
your ultrasound machine to the computer by using either the Epiphan AV.io HD or the Magewell USB Capture AlO
video capture device. (See more...)

SRS
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If your ultrasound machine has a "legacy" video standard (S-Video or C-Video) output (see next figure for reference),
you can directly connect your ultrasound machine to the computer by using the Magewell USB Capture AlO. If you
want to use the Epiphan AV.io HD, you must first convert the video output to VGA, and then to acquire the VGA by
the Epiphan AV.io HD. For the first video conversion, you can use any high-quality S-Video to VGA or C-Video to VGA
converter. We suggest to use the Lindy Video to VGA Converter. (See more...)

S-Video C-Video (RCA) C-Video (BNC)
Epiphan AV.io HD Magewell USB Capture AlIO

VGA Directly supported Directly supported

DVI Directly supported Directly supported

HDMI Directly supported Directly supported

S-Video Conversion to VGA is required Directly supported

C-Video Conversion to VGA is required Directly supported

(@ NOTE: Please, verify with the ultrasound machine technician that the video output of your
ultrasound machine is active.

For information on the availability and the standard of the video output, please contact the manufacturer of the
ultrasound system.

For additional technical information on how to connect the computer to the ultrasound apparatus and on the
compatible video standards, please contact us at support@quipu.eu

& CAUTION: The B-mode window in the video must have a minimal resolution of 480x480 pixels.

& CAUTION: The ultrasound scanner must be in accordance with the European Medical Device Directive
93/42/EEC.

Page 24 of 153 Copyright Quipu Srl. All rights reserved.



-QUIPU

& CAUTION: If the video converter is used with an AC/DC power adapter, it must be a medical grade
power adapter according to IEC 60601-1, current edition.

4.2.1 Using VGA/DVI/HDMI output

You can directly connect your ultrasound machine to the computer by using either the Epiphan AV.io HD or
the Magewell USB Capture AlO video capture device.

VGAto DVI | |

: : : Cardiovascular $Suite :

o & | = |

| | UsB3 | |

DVI to DVI i i ! — :
! | L —— !

DVl to HMDI !

Detail of the connections based on the output video format:

+ VGA video output: use a VGA-to-DVI cable to connect your ultrasound machine to the Epiphan AV.io HD or
the Magewell USB Capture AlO; then use the USB 3.0 cable to connect the video capture device to your
computer.

« DVIvideo output: use a DVI cable to connect your machine to the Epiphan AV.io HD or the Magewell USB
Capture AlO; then use the USB 3.0 cable for connecting the video capture device to your computer.

« HDMI video output: use an HDMI to DVI cable to connect your ultrasound machine to the Epiphan AV.io HD
or the Magewell USB Capture AlO; then use the USB 3.0 cable to connect the video capture device to your
computer.

See more about Epiphan AV.io HD or about Magewell USB Capture AlO.
4.2.2 Using "legacy" video standard output

4.2.2.1 Magewell USB Capture AlIO

You can directly connect your ultrasound machine to the computer by using the Magewell USB Capture AlO video
capture device.
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| S-Video to S-Video |

Cvideo gy @ O La
iRC/—\Ieo@i // \/ C =]

RCA'to RCA | |
; usB3 | e

| C-Video
' BNC ) %/ j

beeeeeeeeo—--\ BNC to RCA I VIDEO CAPTURE _____ |

S-Video //

Detail of the connections based on the output video format:

+ S-Video output: use an S-Video cable to connect your ultrasound machine to the Magewell USB Capture
AlO.

+ C-Video (RCA) output: use an RCA cable to connect your ultrasound machine to the Magewell USB Capture
AlO.

+ C-Video (BNC) output: use a BNC-to-RCA adapter and then an RCA cable to connect your ultrasound
machine to the Magewell USB Capture AlO.

Use the USB USB 3.0 cable to connect the video capture device to your computer. See more about Magewell USB
Capture AIO.

4.2.2.2 Epiphan Av.io HD

You must first convert the video output to VGA by the Lindy Video to VGA Converter, and then to acquire the VGA by
the Epiphan AV.io HD.

! s-Video to S-Video

S—Video //
w0 M 3

RCA to RCA R 1 Ay i :
: : i | VeAtoDVL CE:E S
[ ! : ; | : - =
i C-Video @ : | | 3 : :
E BNC i ‘-f@ i 3 3 i i
BNC to RCA £ VIDEQ CONVERSION | |__VIDEO CAPTURE__! ________________________________ |

Detail of the connections based on the output video format:

1. First, connect your apparatus video output to the Lindy Video to VGA Converter.
+ S-Video output: use an S-Video cable to connect your ultrasound machine to the Lindy Video to VGA
Converter.
« C-Video (RCA) output: use an RCA cable to connect your ultrasound machine to the Lindy Video to
VGA Converter.
+ C-Video (BNC) output: use a BNC-to-RCA adapter and then an RCA cable to connect your ultrasound
machine to the Lindy Video to VGA Converter.
2. Once you have connected your apparatus to the Lindy Video to VGA Converter, you have to connect it to your
computer by the Epiphan AV.io HD. You have to use the DVI-to-VGA cable to connect the Video Converter to
the Epiphan AV.io HD. Then, use the USB 3.0 cable to connect the video capture device to your computer.

See more about Epiphan AV.io HD.

See more about Lindy Video to VGA Converter.
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4.2.3 About Magewell USB Capture AIO
The USB Capture AlO is a USB2.0/USB3.0 video capture device from Nanjing Magewell Electronics Co., Ltd, China.

The device can be used to connect your computer to DVI, VGA, HDMI, S-Video and Composite video outputs coming
from the ultrasound system. See Connecting your computer to the ultrasound system for more details.

There's no software to install to use USB Capture AlO; simply connect the cables and go. It works on Microsoft
Windows computers and Apple Mac OS X computers.

USB Capture AlO video converter

Once you have connected your ultrasound apparatus to the USB Capture AlO, connect your computer to the video
converter via the USB cable. The red LED (PWR) shows that the device is powered on. The green LED (ACT) shows
the status of the device.

GREEN LED (ACT) STATUS

Pulsing slowly Idle
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ON Input signal connected
OFF Input signal unconnected
Double blinks Memory failed or FPGA configuration failed

The USB Capture AlO supports resolution up to 2048x2160. Performance may be limited by your computer features.
The Magewell USB Capture AlO supports both USB 3.0 and USB 2.0.

& CAUTION: the video converter must be connected directly to a USB port on your computer. Do not
use hubs or the USB socket on the external keyboard. Use USB 3.0 to maximize performances.

& CAUTION: verify that the video output type and resolution of the ultrasound scanner are compatible
with this video converter.

4.2.4 About Epiphan AV.io HD
The AV.io HD is a USB2.0/USB3.0 video capture device from Epiphan Systems Inc. Canada.

The device can be used to connect your computer to DVI, VGA or HDMI video outputs coming from the ultrasound
system (or coming from a Video Converter if you use "legacy" standard video output). See Connecting your
computer to the ultrasound system for more details.

There's no software to install to use the AV.io HD; simply connect the cables and go. It works on Microsoft Windows
computers and Apple Mac OS X computers.

AV.io HD video capture

1. Once you have connected your ultrasound apparatus to the AV.io HD, connect your computer to the video
converter via the USB cable. The lighting of the red LED indicates that the device initializing.
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2. After a few seconds, the LED turns blue or green to indicate proper connection between computers and
video converter.

Connect the video converter to the ultrasound device via the VGA, DVI or HDMI cable.

The LED will be blue or green until you start capturing a video signal.

5. LED will be blinking green or blinking blue during the acquisition of a video signal.

> w

LED COLOR STATUS

OFF Video converter not connected to the computer
Solid red AV.io HD initializing

Blinking red Adjustment to VGA input in progress

Solid green or blue USB connection active

Blinking green or blue  Video and/or audio transferring successfully

The Epiphan AV.io HD supports resolution from 640x360 up to 1920x1200. Performance may be limited by your
computer features.

The Epiphan AV.io HD supports both USB 3.0 and USB 2.0.

& CAUTION: the video converter must be connected directly to a USB port on your computer. Do not
use hubs or the USB socket on the external keyboard. Use USB 3.0 to maximize performances.

& CAUTION: the AV.io HD must be updated with the last firmware from Epiphan System Inc.

& CAUTION: verify that the video output type and resolution of the ultrasound scanner are compatible
with this video converter.

4.2.5 About Lindy Video to VGA Converter

The Video to VGA Converter from Lindy (Germany) will allow you to convert your S-Video or Composite Video output
to a VGA.
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Lindy Video to VGA converter

VIDEO TO PC CONVERTER

Top Panel

1. The Input selection switch toggles between Composite and S-Video input
2. The LED indicator shows which input signal is selected
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LED COLOR INPUT

Green Composite input signal

Red S-Video input signal
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UXGA

Video DC 5V e
S-Video In XGA |
In
‘ | |

Front & Rear Panel

S-Video input

Composite video input

DC power supply input

Output resolution selection switch (we suggest to use XGA):
+ XGA 1024x768
« SXGA 1280x1024
» UXGA 1600x1200

5. VGA output

bl

4.3 How to set up the ultrasound system

Cardiovascular Suite is based on image processing of a B-mode ultrasound scans. The quality of the results can
depend on the quality of the ultrasound image supplied to the system.

We recommend the use of a vascular probe with a frequency between 7 MHz and 15 MHz. The general settings of
the ultrasound system must be those suggested by the manufacturer of the apparatus. It is important, however,
exclude any noise reduction filters that could degrade the performance of the edge detection algorithm. In
particular, it is important to exclude any time filters that cause a smoothing effect on the images in motion. These
filters may have different designations (the most common name is persistence) depending on the model of
ultrasound equipment. Please contact the manufacturer of ultrasound apparatus for information on how to exclude
this type of filter.

& CAUTION: Exclude any noise reduction filter (especially temporal filters).

The artery should be viewed in longitudinal section and should be as horizontal as possible to the image. For
Carotid Studio we recommend an image depth of 3-4 cm.
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Example of carotid artery image

For FMD Studio we recommend an image depth of 2-3 cm. It is suggested also to choose a projection so that the
vein is not visible (this normally appears immediately above the brachial artery). The algorithm for automatic
tracking of the edges of the vessel could recognize the edge of the vein instead of the artery.

Example of brachial artery image

In addition, for FMD Studio, if you want to obtain both vessel diameter and shear rate, the ultrasound system must
be in Duplex mode (simultaneous acquisition of B-mode and Doppler).
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The angle between the Doppler beam and the vessel orientation should be <60 degrees. The sample volume should
be as wide as possible but without encompassing the vessel walls and allowing for a slight margin for error in case
of movement. Pay attention that the cursor of the doppler sample volume (1) is not into the ROl where the
diameter is computed. It is recommended that the sample volume is 5 - 15 mm apart from the ROI.

JamEes an e gl 0¥ an aa 0

FERERE gR s AR R oy
— 4 1 X

~epyre=' g

& CAUTION: pay attention that nothing but the ultrasound image is into the ROI. Please note that the
processing can be affected by annotations or any other graphical object that is superimposed to the
image. In particular, pay attention that the cursor of the doppler sample volume is not into the ROI.

The scale of the Doppler flow profile should be set correctly on the ultrasound system. The vertical scale must be
large enough to include the velocity profile during all the examination (in FMD measurements, greater velocity
values are in reactive iperemia). For the horizontal scale, we suggest a value of 3-4 seconds. Please note that the
time average is computed over all the extend of the horizontal scale.

The Doppler Flow ROI must cover all the extent of the Doppler flow profile. The zero flow axis (2) must be included
in the ROI: it will be automatically recognized and plotted in yellow. The vertical axis (3) must be external to the
ROI. Please also ensure that any annotation (4) is outside the ROl since it could affect the flow analysis.
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& CAUTION: the processing can be affected by annotations or any other graphical object that is
superimposed to the image into the Doppler Flow ROI.

Please remember that the tool for the calculation of the shear rate must be re-calibrated every time you change the
size or scale of the Doppler flow profile. This calibration is present in FMD Studio analysis. It is recommended that
the size or scale of the Doppler trace will be no longer changed once you have decided how to set up the ultrasound
system.

() FMD-Studio precision, expressed as coefficient of variation, is 10% for intra-observer intra-session
measurements and 13% for intra-observer inter-session measurements of FMD%.
Carotid Studio precision expressed as coefficient of variation is 2% for the diameter, 11% for the
diameter variation during the cardiac cycle, 6% for IMT for intra-observer intra-session
measurements and 3% for the diameter, 12% for the diameter variation during the cardiac cycle, 6%
for IMT for intra-observer inter-session measurements. As regards geometric and statistics data
the precision of the results expressed as coefficient of variation resulted lower than 10% for each
measurement obtained on a single image by the same operator.
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5Login
When you run Cardiovascular Suite, you are asked to login with a Username and Password. Please enter your

Username and Password, then click on the Login > button to access the software.

@ When you first run Cardiovascular Suite, the default user account is:
Username: admin
Password: admin

%S Cardiovascular Suite - O X

File Session Help

Cardiovascular ¥Suite

69D5CB2B-bdeBiddBidd734c57131142bea’10c3ed

QUIPU SRL.
c € 0476 N via Moruzzi 1 ﬂ 2019 EE www.quipu. gu/cveum.ph
56124 Pisa - sl

In the lower part of the Login window, the labeling of the device is shown.

SN
In particular, on the right of the symbol you can find the Serial Number of your software.

Operators

A user account (username and password) is associate to each operator of Cardiovascular Suite (an operator is
a person who uses Cardiovascular Suite). When the software starts, the operator must login with its user account.

Two classes of operator are available in Cardiovascular Suite:

1. Users. They have full access to the software.
2. Read-only users. These users can only read the archive and the documents.

An operator is characterized also by a status that can be active or disabled. If an operator has been disabled, he/
she cannot access to the software.

It is possible to modify a user account and to add a new one in the Operators management panel.
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6 Home

Cardiovascular ¥Suite

/
LA

The Home Screen contains the main controls of the software.

The Carotid Studio and the FMD Studio buttons start a new study with Carotid Studio and FMD Studio respectively.
Ifa lock icon @ is present inside the button, this means that you don't have a valid license for this application.
The buttons in the lower part of the the Home Scree are:

« archive: opens the Archive window.

« settings: opens settings window.

« license: opens the License manager window.

« manual: opens this User Manual in an external browser.
« exit: quit Cardiovascular Suite.

On the top right of the Home Screen, you can find the name of the logged user and the logout button.
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7 Archive

The Archive is made up by several tabs, that manage:

« the studies and their documents;
« the patients;

« the operators;

« theinstitutes;

« the protocols;

+ thetags.

7.1 STUDIES AND DOCUMENTS
]

‘® s180305162727464

(D—
O—

. ©® D180306085622533 e o— 40
| Py
— | D180306085714093 | Patient Operator Institute E
= | Dp180306094345016

O QGG

The study (1) contains the results generated by a software application. These results are organized into
documents (2). Each document contains the results of the analysis of a video clip or an image. The study instead
may contain one or more media files (video clip or images).

Each study has a unique study identification number (study ID), which is a string starting with the letter "S" and
followed by 15 numeric digits. Analogously, each document has a unique document identification number
(document ID), which is a string starting with the letter "D" and followed by 15 numeric digits.

Each study can be associated with one or more protocols and each document can be associated with one or more
tags.

7.2 PATIENTS

The patient is the person who undergo the examination.
The archive can contain the following patient data:

o PatientID
o Firstname
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« Middle name

« Last Name

+ Sex (it can be: "Unspecified", "Female" or "Male")

« Birth date (it can be set or "unspecified")

+ Address (Street, number, City, ZIP, State/Region, Country)
+ Telephone

o E-mail

You can enter no data of the patients. The only mandatory field is the patient ID. If you don't enter patient ID, a
random value will be automatically proposed, which is a string starting with the letter "P" and followed by 15
numeric digits.

7.3 OPERATORS

The operator is the person who make the examination.
The archive can contain the following operator data:

« First name

« Middle name

+ Last Name

« Birth date (it can be set or "unspecified")
« Telephone

o E-mail

You can also set a picture of the operator.

7.4 INSTITUTES

The institute is the organization where the examination is performed.
The archive can contain the following institute data:

« Name

+ Address (Street, number, City, ZIP, State/Region, Country)
+ Telephone

« Fax

« E-mail

You can also set a picture of the institute.

7.5 PROTOCOLS

The protocol is a particular experiment or proceeding which a study or more than one may be associated with.
The archive can contain the following protocol data:

« Name
«+ Description

You can also set a picture of the protocol.
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7.6 TAGS

The tagis a particular label which a document or more than one may be associated with.
The archive can contain the following tag data:

+ Name
« Description

You can also set a picture of the tag.

7.7 Studies management

In the Studies and Documents panel, it is possible to manage studies and documents.

@ Cardiovascular Suite

Studies

Y.

Document Type: C Protocol: c Tag: C Sex: c
Patient: c Operator: c Institute: c Age: - -

From:| 1. 1 - 1800 > To: 182 1 T || 2019 °

T 1T

—0 = g =
=] 1/45 [ Studies B Documents R 2 2 2 . E:. @
e e

Patient Name: Patient ID: Study Type: N° Docs: Protocols: Creation Date: w Created by:
15/11/2019 13:29
Brown, Chris P191115081821380 FMD Studio 1 15M11/2019 13:11 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 13:10 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 1 15/11/2019 12:59 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 1 15/11/2019 11:58 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 11:49 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 1 15/11/2019 11:38 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 11:25 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 11:10 Admin, Admin
¢ ’ Brown, Chris . P191115081821380 FMD Studio 15/11/2019 10:31 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 1 15/11/2019 10:07 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 10:03 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 09:59 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 09:19 Admin, Admin
Niece, Marie-Luise P191111140114383 Carotid Studio 15/11/2019 08:55 Admin, Admin
Maxim, Phoebe P191111142342943 FMD Studio 14/11/2019 15:51 Admin, Admin

This panel is made up by a search field (1), the filter management panel (2), the control buttons (3) and a table (4)

for showing the study list (or the document list), depending on the selected tab ( [Oswdies ¢ B Documents ) from the
control buttons.
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7.7.1 Searching and filtering

Itis possible to perform a textual search in the Studies or Documents table thanks to the search field on the top (1).
Clicking on the search icon it is possible to choose where the entered text has to be searched, as shown in the
following picture:

0O

%S Cardiovascular Suite - O X

File Session Help

Studies _

O o x

[Inotes

Patients

[ operators . mam

[ Protocols B AR

([Jrags ID: Study Type: N Docs: Protocols: Creation Date:
Yellow, Tom P200109135042695  Carotid Studio 1 23/01/2020 11:18
Yellow, Tom P200109135042695  Carotid Studio 23/01/2020 11:02
Yellow, Tom P200109135042695  Carotid Studio 23/01/2020 10:55
Yellow, Tom P200109135042695  Carotid Studio 23/01/2020 09:05
Yellow, Tom P200109135042695  Carotid Studio 1 23/01/2020 08:52
Yellow, Tom P200109135042695  Carotid Studio 2 23/01/2020 08:32
Yellow, Tom P200109135042695  FMD Studio 20/01/2020 16:26
Yellow, Tom P200109135042695  Carotid Studio 17/01/2020 11:52
Yellow, Tom P200109135042695  Carotid Studio 3 17/01/2020 11:35
Yellow, Tom P200109135042695  Carotid Studio 2 14/01/2020 17:50

The filter management panel (2) allows the possibility to add and remove filters. By clicking on the Y icon, the
following filters can be added:

Document type
Patient
Operator
Institute

Sex

Age

Birthdate

Tag

Protocol

In addition, it is possible to filter the studies by patient, operator and institute by going to their panels and double
clicking on one of them.

Once the filter panel is visible, it is sufficient to choose one or more filters using the dropdown menu and the table is
automatically filtered. It is possible to remove one filter at a time by clicking on it, or to remove all the filters at the

same time by clicking on the

X

icon, as show in the following picture.
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§S Cardiovascular Suite - m} X
File Session Help
Studies _
x
Document Type: © Protocol S Tag: © Sex: (3
Patient: © Operator: S Institute: © Age: 55 80
From: 1. | 1 .| 1900 . To: 23| 1 . 2020
s ams
06 [ Studies Bo 3
—_
Patient Name: Patient ID: Study Type:  N° Docw: Protocols: Creation Date:
Green, Mary P200109134908526  Carotid Studio 5 Multi-center study 23/01/2020 10:09
Red, Oliver P191119150146706  Carotid Studio 4 19/11/2019 18:31
Red, Oliver P191119150146706  Carotid Studio 2 26/11/2019 11:51
Green, Mary P200109134908526  Carotid Studio 2 14/01/2020 17:57
Red, Oliver P191119150146706  Carotid Studio 1 16/01/2020 15:31
Brown, llary P191216084630061  Carotid Studio 1 23/01/2020 11:03
< >

7.7.2 Management of Studies Table

In the Studies table you can find the list of all the studies performed and stored into the Archive.

0@ Cardiovascular Suite
Studies
jo)
Y.
Document Type: C Protocol: C Tag: C Sex: C
Patient: C QOperator: C Institute: C Age: - -
Fom: 1> 1 -| 1900 To 185 11 T||[ 2019 0
= EEE g
=) 1145 + & @
— [ e
Patient Name: Patient ID: Study Type: N* Dacs: Protocols: Creation Date: w Created by:
v Gates, Sam P191111131419716 FMD Studio Admin, Admin
Brown, Chris P191115081821380 FMD Studio 1 15/11/2019 13:11 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 13:10 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 1 15/11/2019 12:59 Admin, Admin
Brown, Chris P191115081821380 FMD Studic 1 15/11/2019 11:58 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 11:49 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 1 15/11/2019 11:38 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 11:25 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2018 11:10 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 10:31 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 1 15/11/2018 10:07 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 10:03 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 09:59 Admin, Admin
Brown, Chris P191115081821380 FMD Studio 15/11/2019 09:19 Admin, Admin
Niece, Marie-Luise P191111140114383 Carotid Studio 15/11/2019 08:55 Admin, Admin
Maxim, Phoebe P191111142342943 FMD Studio 14/11/2019 15:51 Admin, Admin

Import a study:

«+ Click on the Import Study . button that is placed on the top of the Studies Table.
« Select the folder that contains the study to be imported, then press Open.
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Import more than one study:

« Click on the Multiple Import Study %, button that is placed on the top of the Studies Table.
+ Select the folder that contains the studies to be imported, then select the studied and press Open.

Export a study:
+ Intable (4), click on the study to be exported.
t*

« Click on the Export Study — button that is placed on the left of the Studies Table.
» Select the destination path where you want to save your exported study, then press Save.

Delete a study:

+ Intable (4), click on the study to be deleted.

+ Click on the Delete Study @] button that is placed above the Studies Table, on the right.
Multiple selection:

In Studies Table multi-select feature is available. You can select more than one study and perform export and delete
operation on selected studies.

In table (4), select the studies through the check-box. The label over the table shows how many studies are selected
from the available ones.

After you have selected studies you can export them (clicking on multiple Export == button, placed on the left of

the Studies Table) or delete them (clicking on multiple Delete @T button, placed above the Studies Table, on the
right).

Advanced export:
Itis possible to export documents of selected study/studies as CSV, TSV or PDF file.
« Intable (4), click on the study/studies to be exported

+ Click on the Export Documents E’ button that is placed on the top of Studies Table. A drop-down menu
appears:

« Export Document Results: it exports a TSV/CSV file containing information about the study, the document
and the computed results. You can export also a PDF report of the document.

« Export Document Data: it exports a TSV/CSV file containing the results of the study and the instantaneous
data.

Select the destination path where you want to save your exported documents, then press Save.

7.7.2.1 Study preview

It is possible to obtain information regarding a study by double clicking on it from the Studies Table (4). A new
window containing the study preview is opened, as shown in the following picture. It is possible to navigate

between studies, going to the next -or to the previous study.
The study preview contains:

« apanel with information regarding the study and the patient (5)

+ apanelfor adding and removing protocol to the study (6)

« anote text field (7) where it is possible to add comments to the study

« amedia file container (8) which collects all the media files of the study (clicking on the media file icon a new
window for showing the file is opened.)

+ atable containing all the study documents and the buttons for managing them (9)
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Study: S200123090953555

Created on:  23/01/2020 10:09 by: Admin Admin Patient Mary Green
Last modified: 23/01/2020 15:02 by: Admin Admin Patient ID:  P200109134908526

Protocols

Add Protocol Multi-center study

Note

Notes about this study

Media Files

IE Carotid_| ‘ ‘n Carotid_v. ‘

0/5 @ Documents

—o

Document ID: Modified: Document type:
D200123093452800 23/01/2020 10:34 Single image
D200123093456809 23/01/2020 10:34 Plague analysis
D200123140117953 23/01/2020 15:01 Cineloop
D200123140120354 23/01/2020 15:01 Cineloop
D200123140121716 23/01/2020 15:01 Cineloop

It is possible to click on a document of the table to see some information about the document itself. The preview of
the document is made up by:

+ Image: by default it is empty and the user can set one of the frames of the video clip asimage preview. In
order to do this, open an existing document (or at the end of the analysis, during the review) and perform a
right click on the video player once the desired frame is displayed. Then, click on the menu item "Set this
image as preview"

« Text: it shows a short preview of the document with the values (if calculated) of the characteristic
parameters for that study type.

From the documents table (9) it is also possible to create a new document related to that study, by clicking on the
+ button. You can select one or more document and duplicate one of them using the duplicate button El—l . For

selected documents, it is also possible to export E:‘ and delete @ them. In addition, by clicking on the > icon
it is possible to view the review of that document.

7.7.3 Management of Documents Table

Selecting the Documents tab B Documents , the Documents table is shown.
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o0ae Cardiovascular Suite
Studies _
Ie)

Y.

Document Type: &3 Protocol: & Tag: & Sex: o}

Patient: C Operator: C Institute: C Age:

From:| 1. | 1 | 1900 - To: 180 | 1 2019

0/32 D Studies @ cuments

Patient Name: Patient ID: Document Type:  Study type: ¥ Creation Date: Created by: Tags:
Brown, Chris P191115081821380 FMD FMD Studio 15/11/2019 13:27 Admin, Admin
Brown, Chris P191115081821380 Vasodilation FMD Studio 15/11/2019 13:07 Admin, Admin
Brown, Chris P191115081821380 FMD FMD Studio 15/11/2019 12:55 Admin, Admin
Brown, Chris P191115081821380 Vasodilation FMD Studio 15/11/2019 11:40 Admin, Admin
Brown, Chris P191115081821380 FMD FMD Studio 15/11/2019 10:31 Admin, Admin
Gates, Dan P191111143925272 Cineloop Carotid Studio 14/11/2019 12:02 Admin, Admin
Warwik, Jane P191113143154397 Cineloop Carotid Studio 13/11/2019 15:33 Admin, Admin
Gates, Dan P191111143925272 Cineloop Carotid Studio 13/11/2019 15:31 Admin, Admin
Butler, Charles P191111143500926 Cineloop Carotid Studio 13/11/2019 14:24 Admin, Admin
Smitting, Caroline P191111130831589 Cineloop Carotid Studio 13/11/2019 11:57 Admin, Admin
Butt, Cliff P191111125231548 Cineloop Carotid Studio 12/11/2019 15:56 Admin, Admin
Maxim, Phoebe P191111142342943 Single image Carotid Studio 12/11/2019 10:02 Admin, Admin
Maxim, Phoebe P191111142342943 Single image Carotid Studio 12/11/2019 10:01 Admin, Admin
Butler, Charles P191111143509926 Single image Carotid Studio 11/11/2019 15:36 Admin, Admin
Butler, Charles P191111143509926 Single image Carotid Studio 11/11/2019 15:36 Admin, Admin
Maxim, Phoebe P191111142342943 Cineloop Carotid Studio 11/11/2019 15:32 Admin, Admin

Open a document:
+ Click on the document to be open.

+ Click on the Go > button in document preview and the document will open in the application that created
itor,

» Double click on the document to be open.

+ The document will open in the application that created it

Duplicate a document:

« Intable, click on the document to be duplicated.

« Click on the Duplicate Document E’ button in the document preview.
Delete a document:

«+ Intable, click on the document to be deleted.

+ Click on the Delete Document @ button in the document preview.
Export a document:

« Intable, click on the document to be exported (PDF report).

« Click on the Export Document E’ button in the document preview.
Create a new document:
Itis possible to create a new document starting form Studied table, clicking on a study and having access to the

related documents:

+ Click on the Create New Document + button that is inside the document whose video/image source is to
be re-analysed.
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+ The application that created the document will open. You can analyse again the data and create a new
document.

Multiple selection:

In Documents Table multi-select feature is available. You can select more than one document and perform export
and delete operation on selected documents.

In table, select the documents through the check-box. The label over the table shows how many documents are
selected from the available ones.

After you have selected documents you can export them (clicking on multiple Export E’ button) or delete them
(clicking on multiple Delete @I button).
Advanced export:
It is possible to export documents of selected study/studies as CSV, TSV or PDF file.
« Intable, click on the study/studies to be exported

+ Click on the Export Documents E’ button that is placed on the top of Documents Table. A drop-down
menu appears:

« Export Document Results: it exports a TSV/CSV file containing information about the study, the document
and the computed results. You can export also a PDF report of the document.

« Export Document Data: it exports a TSV/CSV file containing the results of the study and the instantaneous
data.

« Export Aggregated Results: it is also possible to export aggregated results of different study documentsin a
single CSV or TSV file (please note that selected studies should all be of the same type).

+ Select the destination path where you want to save your exported documents, then press Save.

7.8 Patients management

Allows you to manage patients.
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L O
File Session Help

Archive

+ ID:

P191119150146706
P191216084630061
P200109134908526
P200109135042695

Q—

Fatents _

<
&
o

& First Name:
Oliver
llary

Mary

Tom

Last Name:
Red

Brown
Green
Yellow

Birth
12/0
09/0

22/0

/T

Mary Green
D P200109134908526 @ e’

rst Name:  Mary

dle Na

me Green
Birth Date 09 January 1956
Street
on

Tel
Email

The patient list is given in table (1). Once you select one of patients, detailed information are shown in the

frame (2).

In the frame (3) you can perform textual research and add and remove filters. The following filter can be used:

« Sex
« Age

In addition, with a double click on a patient, the list of the study related to that patient is shown in the Studies

management window:
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%S Cardiovascular Suite
File Session Help

Archive

O
J search

Y Mary Green
~ y

Document Type:

Patient:

Studies _

A
v Protocol.
& Operator:

From: 1. 1 - 1900 _ To:

A~
o Tag

A .
& Institute:

23° 71 2 2020

0/10 [3 studies (& Documents
Patient Name: Patient ID: Study Type:
Green, Mary P200109134908526 Carotid Studio
Green, Mary P200109134908526 Carotid Studio
Green, Mary P200109134908526 Carotid Studio
Green, Mary P200109134908526 Carotid Studio
Green, Mary P200109134908526 FMD Studio
Green, Mary P200109134908526 FMD Studio
Green, Mary P200109134908526 Carotid Studio
Green, Mary P200109134908526 Carotid Studio
Green, Mary P200109134908526 FMD Studio
Green, Mary P200109134908526 FMD Studio

- LL L]
_
N° Doce: Protocols:

Multi-center study

A A A s NN O

- O X

<
&
]

Creation Date:

23/01/2020 10:09
14/01/2020 17:57
23/01/2020 09:05
22/01/2020 15:57
22/01/2020 16:02
22/01/2020 16:35
23/01/2020 09:18
16/01/2020 15:32
16/01/2020 15:34
20/01/2020 16:43

< >
<CoBRwW <ho
a Elizabeth McQueen Pauline a
ID: P191111123133335 1D: P191118130443030
- [T Bl e B
Birth Date: 11+ 5 /1987 = & X Birth Date: 18+ 11211981+ X
e —
City: City:
Zip: Zip:
Region: Region:
-
Add a new patient:

«+ Click on the Add New Patient + button.
« Inthe new patient frame (5), enter the patient data. The only mandatory field is the patient ID and the

software automatically creates a new one.
+ Click on the Save button to save the patient data.

Modify a patient:

« Select the patient to be modified.
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. Clickonthe Edit # button.
» Modify the patient data in the frame (4).

+ Click on the Save button to save the data.

+ You can use the Restore C) button to restore data.
Delete a patient:

+ Select the patient to be deleted.

« Click on the Delete @ button.
« Confirm deletion with the OK button.

NOTE: you cannot delete a patient with related studies.

7.9 Operators management

Allows you to manage operators.

YY) Cardiovascular Suite

S

+ First name: A Lastname: Class: State: 'i @
Admin Admin USER ACTIVE
Brad Christ READ-ONLY USER ACTIVE o
Mark Jess READ-ONLYUSER  ACTIVE Mark Jess Pivy
Paul Middieton USER ACTIVE
Rose McCanzie READ-ONLYUSER  ACTIVE ®

Usemame: Mark
First Name Mark
Middle Name:

Last Name Jess

Birth Date

Class: READ-ONLY USER
State: ACTIVE

The operators list is given in the table above (1) . Once you select one of the operators, detailed information are
shown in the frame (2).

You can double click on the operator in table (1) to show the studies performed by this operator in the Studies
management window.
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READ-ONLY USER READ-ONLY USER
Change Password...
Deactivate
Add a new operator:

+ Click on the Add New Operator + button.

« Inthe new operator frame (3), enter the operator data. Labels of mandatory fields (First Name, Last Name)
are red.

+ Click on the Save button to save the operator data.

Modify an operator:
+ Select the operator to be modified.

>~

. ClickontheEdit # button.
« Modify the operator data in the frame (4).

+ Click on the Save B button to save the data.

+ You can use the Restore C) button to restore data.
Delete an operator:

+ Select the operator to be deleted.

« Click on the Delete ' button.
« Confirm deletion with the OK button.

NOTE: you cannot delete an operator with related studies.

7.10 Institutes management

The Institutes tab allows you to manage institutes.

Page 49 of 153 Copyright Quipu Srl. All rights reserved.



-QUIPU

%S Cardiovascular Suite — O X
File Session Help

+ - /W

Cardiovascular Center

Institute of Clinical Physiology ||ﬁ]

ik 9O

Name  Institute of Clinical Physiology
Strest:

Nr.:

City.

p:
Region:
Country:
Telephone:

Fax:

Email:

The institutes list is given in table (1). Once you select one of the institutes, detailed information are shown in the
frame (2).

You can double click on the institute in table (1) to show the studies performed within this institute in the Studies
management window.

<BOo CoBw

s i

Institute of Clinical Physiology
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Add a new institute:

+ Click on the + button for adding a new institute.

« Inthe new institute frame (3), enter the institute data. The mandatory field (Name) is in red.

« Click on the Save button to save the institute data.
Modify an institute:

« Select the institute to be modified.

 Click on the Edit 4 button.
« Modify the institute data in the frame (4).
+ Click on the Save B button to save the data.

« You can use the Restore C) button to restore data.
Delete an institute:
« Select the institute to be deleted.

« Click on the Delete @ button.
« Confirm deletion with the OK button.

NOTE: You cannot delete an institute that is associated with existing studies.

7.11 Protocols management

The protocols tab allows you to manage protocols.
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%S Cardiovascular Suite — (] X

File Session Help
Frotocols _

s
S search
+ Name: Description: I‘ @
Healthy heart
Physio study Multi-center study

o__. -
L 10

Nam. Multi-center study

Study involving different hypertension
units

Description

The protocols list is given in table (1). Once you select one of the protocols, detailed information are shown in the
frame (2). At the top of the screen there is a search field to perform a textual research for protocols in the list.

You can double click on the protocol in table (1) to show the studies performed within this protocol in the Studies
management window.
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Multi-center study

Multi-center study
[Study involving different hypertension ui

Add a new protocol:

+ Click on the + button for adding a new protocol.
« Inthe new protocol frame (3), enter the protocol data. The mandatory field (Name) is in red.
« Click on the Save button to save the protocol data.

Modify a protocol:
« Select the protocol to be modified.

. Clickonthe Edit ¥ button.
+ Modify the protocol data in the frame (4).

« Click on the Save butn to save the data.

» You can use the Restore button to restore data.

Delete a protocol:

+ Select the protocol to be deleted.

« Click on the Delete button.
« Confirm deletion with the OK button.

NOTE: You cannot delete a protocol that is associated with existing studies.

7.12 Tags management

The tags tab allows you to manage tags.
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%S Cardiovascular Suite - O >

File Session Help

s _

)

b search

+ MName: Description: " '@
-
left car Tag for the left carotid artery
follow up needed Tag for identifying documents with missing follow up right car o

—
— 0

Descrption: Tag for the nght carotid artery

The tags list is given in table (1). Once you select one of the tags, detailed information are shown in the frame (2). At
the top of the screen there is a search field to perform a textual research for tags in the list.

You can double click on the tag in table (1) to show the documents associated to this tag in the Studies
management window.
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right car
Tag for the right carotid artery

Add a new tag:

«+ Click on the e button for adding a new tag.
+ Inthe new tag frame (3), enter the tag data. The mandatory field (Name) is in red.
+ Click on the Save button to save the tag data.

Modify a tag:
+ Select the tag to be modified.

. Clickon the Edit 4 button.
+ Modify the tag data in the frame (4).

=
« Click on the Save button to save the data.

« You can use the Restore

button to restore data.

Delete a tag:
+ Select the tag to be deleted.

+ Click on the Delete button.
« Confirm deletion with the OK button.

NOTE: You cannot delete a tag that is associated with existing docuements.
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8 Carotid Studio

Carotid Studio is a software for the measurement of the Intima Media Thickness (IMT), the carotid diameter, and the
stiffness parameters by processing sequences of ultrasound images. On single images, the software provides also a
tool for the measurement of geometric and statistic parameters on plaques that are recognized manually by the
operator.

8.1 Create a new study
When you start Carotid Studio, a procedure guides you in the creation of a new study. The steps are:

1. Select the study modality
[ ]
&N Carotid Studio
Select the study modality

Cineloop Single image

O

In this tab, you can select the study modality. Carotid Studio allows to analyse through "Cineloop" modality
(loading a video clip) and "Single Image" modality (processing a single frame coming from a video or loaded
asimage).

2. Select the source
Depending on the selected modality, there are several sources you can choose.
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®
a® Carotid Studio
Select the source
' DICOM Video
< fdeoliile Video Grabber

®

In this tab, you can select the study video source after selecting the modality "Cineloop". With this
modality, Carotid Studio processes video sources and can work in two video modalities:
"Offline" (processing a Video File or a DICOM File) and "Online" (processing a video coming from a video

frame grabber)
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In this tab, you can select the study video source after selecting the modality "Single Image". With this

modality, Carotid Studio processes the following video sources:

+ Image File

« DICOM Image

« Video file

« DICOM Video
« Video Grabber

3. Select the patient

L]

aN Carotid Studio

Select the patient
+ ID: A First Name: Last Name: Sex: Birth Dal
P191111123133335 Elizabeth McQueen F 11/05/19
P191111123829909 James Arthur M 17/08/19
P191111124029039 Catherine Back F 2171119
P191111125153258 Meredith Astor F 09/10/19
P191111125231548 Cliff Butt M 22/0119
P191111130554690 Martin Biallas F 23/10M19
P191111130759451 Christine Beckam F 24/04118
P191111130831589 Caroline Smitting F 08/03/19
P191111131419716 Sam Gates M 29/03/19
P191111135429038 Mark Chanderl M 131219
P191111140114383 Marie-Luise Niece F 25/07/18
< P191111140934693 Jessica Smith F 15/08/19
P191111142342943 Phoebe Maxim F 20/09/19
P191111143509926 Charles Butler M 09/04/19
P191111143925272 Dan Gates M 27/02118

®

In this tab, you can select the patient among the ones already present in the Archive. Select the patient and

click on the Next

button (you can simply double-click on the patient to proceed).

If you want to create a new patient, click of the Add New Patient + button. In the Add new patient frame,
enter the patient data. The only mandatory field is the patient ID (a random value is automatically

proposed). Click on the Save button B to save the patient data.
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Carotid Studio
Add New Patient

ID: P191112133930039
First Name:

Middle Name:

Last Name:

Sex:

Birth Date:

«

Street:
Nr.:

City:
Zip:
Region:
Country:
Tel.:

Email:

SET

®

NOTE: If it is the first time you create a study, after selecting the patient you will also need to select the
institute. If you have already created at least one study, the software remembers the institute used for the
previous study and after selecting the patient shows you automatically the final review (where you can still

make changes before starting the new study).

4, Select the institute
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o
) Carotid Studio
Select the institute
+ Name: -

Quipu
Universita degli studi della Sapienza
Universita di Pisa

®

In this tab, you can select the institute among the ones already present in the Archive. Select the institute

and click on the Next > button (you can simply double-click on the institute to proceed).

If you want to create a new institute, click of the Add New Institute + button. In the Add new institute
frame, enter the institute data. The mandatory field (Name) is in red until you have filled in the Name blank.

Click on the Save B button to save the institute data.
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°
)

Carotid Studio
Add New Institute

<Rho

Name:
Street:
Nr.:
City:
Zip:
Region:

Country:

Telephone:

Fax:

Email:

1

®

NOTE: If it is the first time you create a study, after selecting the patient you will also need to select the
institute. If you have already created at least one study, the software remembers the institute used for the

previous study and after selecting the patient shows you automatically the final review (where you can still
make changes before starting the new study).

5. Review
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>

Carotid Studio

Study Review

Patient: P191111124029039
Catherine Back

Sex: Female

Birth date: 21 November 1978

]
w

(1 §

Operator: Institute:
Admin Admin Istituto di Fisiologia Clinica
~ ®

Protocals: H Add

i".-i ‘tl" ’

sssmas

Source: Video file

Filename: .../Users/Giorgia/Desktop/Giorgia/download/Carotid_videoTest. mp4

Convert video

-

In this tab you can review your selection (you can also change Patient and Institute clicking on the Edit 4

button). It is possible also to change the selected source for this study clicking on the Edit 4

button.

Here, the user has the possibility to associate the study to one ore more existing protocol, by choosing in the
dropdown menu. Protocols can be created, edited and deleted in the Protocols management panel.

In addition, if you have chosen a video file as source, it is possible to convert the video file to be optimized
for the analysis with Carotid Studio. This operation may take few minutes. You can also crop the images by
clicking the Crop button in the source panel. In this case, a new window opens; it is possible to select a
region to be used for the analysis. Click on the Confirm button after you have drawn the region.
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=
Click on the Start the Study O button to proceed. A progress bar, as shown in the following picture, will

B Y cardiovascular_suite4

Carotid Studio
Trace the crop area

»

L100:20.46

SINISTRA

00:00/00:19

Cancel Confirm

®

show you the progression of the study creation.
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| Creating study .. E

Patient: |
Mark Chi
Sex: Male
Birth date: 13 December 1980

]
" 1 §
Operator: Institute:

Admin Admin Istituto di Fisiclogia Clinica

B  Add

1T =

Source: Video file

Filename: .../Users/Giorgia/Desktop/Giorgia/download/Carotid_videoTest.mp4

[ Convert video

. I—

vy
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8.2 Cineloop study analysis

Cardiovascular Sulte

SINTSTRA

The analysis window contains the following components:

1. TopBar

2. Video Window

3. Diameter chart

4. IMT Chart

5. Setup Panel
8.2.1 Top Bar

i | ]

The top bar contains some essential information for the navigation. Several icons are displayed.

The Carotid Studio button shows information about the study and about Cardiovascular Suite. Regarding the
study, the number identification (ID) is displayed together with information about patient and the institute.
Information about the software such as version and type of license are shown in the upper part of the windows, as
the following figure:
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Cardiovascular Suite
on 4.0.0 ( ]

Carotid Studio - Analysis

Study ID: S191113105756737
Created on: 13/11/2019 by: Admin Admin

Patient ID: P191111143509926
Patient name: Charles Butler
Patient birthdate: 09/04/1987
Patient age at study time: 32 years

Institute: |stituto di Fisiologia Clinica

The home button . closes the Carotid Studio application and returns to the home screen of Cardiovascular
Suite.

The Tags Management button . opens a panel (see the following picture) that allows to create a new tag and
associate an existing tag to the document. Tags can be managed through the Tags management into the Archive.
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DOCUMENT TAGS

left carotid

right carotid

TAG LIST

.

The preset management button . opens the preset management panel as described in Presets. The. iconis
used to show the setup panel when itis hidden.

The "Info" . button shows information about active controls (calibration lines, ROI, etc.).
The "Start Exam" . button starts the examination.

On the right other icons are shown. In particular, with the button Save it is possible to save documents of the
study. With the Clear Chart button itis possible to delete data in the Diameter and IMT charts. The button Stop

and Review allows to proceed and see the final report of the study. The button is only activated if you save at
least one document from the study.

Page 66 of 153 Copyright Quipu Srl. All rights reserved.



-QUIPU

8.2.2 Video Window

SINISTRA

The video window shows the video signal from your ultrasound system. A ROI (1) can be traced in the video
windows, where both the IMT and the diameter are computed.

The window contains also the calibration line (2) for the B-mode image once it has been calibrated. The video
controls bar (3) is located at the bottom of the window. The bar has different controls according to the video
modality.

8.2.2.1 ROl

The Region of Interest (ROI) is the portion of the image where both the diameter and the IMT are calculated. The
points of the Lumen-Intima interface and the Media-Adventitia interface are displayed within the ROl in cyan and
red color respectively. The ROl can be moved, resized and/or rotated. Each time you change the position, size and/
or inclination of the ROI, the analysis is re-initialized.

Draw a new ROI:
« Click on the Set ROI . button in the Setup Panel (the button remains active).

+ Click inside the video window and drag until the ROl is complete (the size of the ROl is shown in the Setup
Panel and graphically within the ROI ).

Page 67 of 153 Copyright Quipu Srl. All rights reserved.



-QUIPU

« When you release the mouse, the analysis is initialized.

Rotate the ROI:

« Click on the upper side of the ROl and use the special cursor that indicates a rotation
«+ Hold inside the ROI, drag the rectangle by rotating it to the desired angle

NOTE: as an alternative, you can modify the position of the ROI by typing the value in the Setup Panel
Resize the ROI:

« Click on one of the sides or one of the corners of the ROI.
+ Dragto change the size of the the ROI.

NOTE: an alternative, you can modify the size of the ROI by typing the value in the Setup Panel
Move the ROI:

+ Click and hold inside the ROI.
+ Dragthe ROI to the location of interest.

NOTE: as an alternative, you can modify the position of the ROI by typing the value in the Setup Panel

8.2.2.2 Video control bar

The video control bar is at the bottom of the video window and contains controls to manage the recording or the
playback of a movie and the brightness and contrast adjustment.

Control the recording of a movie (online modality)

®  00:01 (o]

Click on the Record/Pause n buttons to record / pause the recording of the movie. While recording, a blinking red

icon . is shown.

Control the playback of a movie (offline modality)

The video control bar is at the bottom of the video window and contains controls to manage the playback of a
movie and the brightness and contrast adjustment.

@ | > 4l Ib 00:04/00:19

Adjust the image

Click on the Setting . button on the right of the video control bar. The Brightness and Contrast sliders will
appear.

Drag the brightness slider _ to adjust the brightness of the image.

Drag the contrast slider _ to adjust the contrast of the image.
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8.2.3 Diameter Chart

The chart shows the trend of the diameter during the examination. During the analysis, Carotid Studio recognizes
the heart cycles that are shown in dark and light gray alternatively. The red points in the chart are the systolic
diameters and the blue points are the diastolic diameters.

8.2.4 IMT Chart

The chart shows the trend of the IMT during the examination.

8.2.5 Setup Panel

Size

35.84 x 30.1

ling Time 5

Diastolic [nmHg] 93

The setup panel must be used to set the recording data length, to Calibrate the B-mode image, to set the ROI, the
sensitivity of the algorithm and the systolic and diastolic blood pressures.
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8.2.5.1 B-mode image setup

Calibration

The Set Calibration . button is used to Calibrate the B-mode image.
The drop-down menu (1) shows the length of the line used for the calibration.
The numeric display (2) shows the calibration value.

NOTE: if you click in the value field, you are allowed to manually enter the calibration value in the editable field (if
you already know the value). The click the Save button to enter the values.

ROI

The Set ROI . button is used to set the ROI.
The numeric display (3) shows the top-left position, in pixels, of the ROI (top-left corner).
The numeric display (4) shows the size (width x height), in pixels, of the ROI.

NOTE: if you click in the value field, you are allowed to manually enter the ROI position and size values in the
editable fields (if you already know the values). The click the Save button to enter the values.

POSITION 413

The numeric displays (8) show the degree of rotation of the ROI.

NOTE: if you click in the value field, you are allowed to manually enter the degree value of rotation.

roTATON

Sensitivity

The slider (5) sets the sensitivity of the algorithm. Adjust this value in order to have a better detection of the intima-
media border and the media-adventitia border.

8.2.5.2 Recording Data Length

The drop-down menu (6) shows the time length of the diameter and IMT data recording.

8.2.5.3 Blood Pressure

The numeric displays (7) show the values of systolic and diastolic blood pressure. If you click in the value field, you
are allowed to manually enter the values of systolic and diastolic blood pressure. The click the Save button to enter
the values.
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If present, these values will be used to compute the stiffness parameters. For this purpose, the local carotid
pressure should be used: in this case the carotid waveform is obtained by tonometer or similar device and it is
generally calibrated by brachial measurement (sphygmomanometer) assuming that mean and diastolic values are
constant along the arterial tree.

Notes: Since the tonometry is not always available, it is possible to use the brachial blood pressure (also the
reference values for carotid stiffness works* included this approach). In this case, you should pay attention to the
amplification phenomenon from central to peripheral vessel, in particular in young subjects.

*"Reference values for local arterial stiffness. Part A: Carotid artery", Engelen L, Bossuyt J, Ferreiral et al., J
Hypertens. 2015 Oct;33(10):1981-96

"Expert consensus document on arterial stiffness: methodological issues and clinical applications.", S.
Laurent, J. Cockcroft, L. Van Bortel et al., Eur Heart J. 2006 Nov;27(21):2588-605

Once you have calibrated the B-Mode image and set the ROI, click on the Next button to proceed to set the

=4 button to start

recording the data length and the blood pressure. Alternatively, you can click on the Start study &
the analysis.

8.2.6 Presets

The preset management button E opens the preset management panel that allows to manage presets. In
particular, it allows to remember the settings of:

+ b-mode image calibration
+ b-mode image ROI (size, position and rotation)
+ recording time

A preset can be saved and reused for following studies.
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8.3 Single image study analysis

%S Cardiovascular Suite - O X

File Session Help

Carotid Studio single image modality analyses image files or a single image selected from a video file and allows to
perform two different types of analysis:

1. IMT analysis
2. Plaque analysis

The single image analysis window contains the following components:

1. Topbar

The top bar contains some essential information for the navigation. Several icons are displayed.

The Carotid Studio button H shows information about the study and about Cardiovascular Suite.

Regarding the study, the number identification (ID) is displayed together with information about patient and
the institute. Information about the software such as version and type of license are shown in the upper part
of the windows, as the following figure:
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Cardiovascular Suite
Version 4.0.0 (a y

Carotid Studio - Analysis e

Study ID: S191113105756737
Created on: 13/11/2019 by: Admin Admin

Patient ID: P191111143509926
Patient name: Charles Butler
Patient birthdate: 09/04/1987
Patient age at study time: 32 years

Institute: |stituto di Fisiclogia Clinica
The home button . closes the Carotid Studio application and returns to the home screen of

Cardiovascular Suite.

The Tags Management button . opens a panel (see the following picture) that allows to create a new tag
and associate an existing tag to the document. Tags can be managed through the Tags management into
the Archive.
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The preset management button . opens the preset management panel as described in Presets.

The "Info" . button shows information about active controls (calibration lines, ROI, etc.). The. iconis
used to show the setup panel when itis hidden.

On the right other icons are shown. In particular, with the button Save it is possible to save documents

of the study. The button Stop and Review allows to proceed and see the final report of the study. The
button is only activated if you save at least one document from the study.

2. Setup panel

The setup panel must be used to Calibrate the B-mode image.
Calibration

The Set Calibration n button is used to Calibrate the B-mode image. The drop-down menu shows the
length of the line used for the calibration. The numeric display shows the calibration value.

NOTE: if you click in the value field, you are allowed to manually enter the calibration value in the editable
field (if you already know the value). The click the Save button to enter the values.
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3. Image window
The media window shows the media file that is analysed.

4. Image window control bar
The media window control bar is at the bottom of the media window and contains controls to manage the
playback of a movie (only in case of video file) and the brightness and contrast adjustment.

5. Data panel

This panel shows the data computed during the analysis. The data that are displayed depend on the type of
analysis (i.e. IMT analysis, plaque analysis).

8.3.1 IMT analysis

%S Cardiovascular Suite

File Session Help

Position Size Rotatior

208 ;175 1411 x10.67 -8.1

The IMT analysis window contains the following components:
1. Setup panel
The Set ROI button is used to set the ROI.
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The numeric display "Position" shows the position, in pixels, of the ROI (central point). The numeric display
"Size" shows the size (width x height), in pixels, of the ROI. The numeric display "Rotation" shows the degree
of rotation of the ROI (degrees).

NOTE: if you click in the value fields, you are allowed to manually enter the ROI position, the size and the
rotation in the editable fields (if you already know the values). The click the Save button to enter the values.

POSITION 413

ROTATION

2. ROI
The Region of Interest (ROI) is the portion of the image where both the diameter and the IMT are calculated.
The points of the Lumen-Intima interface and the Media-Adventitia interface are displayed within the ROl in
cyan and red color respectively. The ROl can be moved, resized and/or rotated. Each time you change the
position, size and/or inclination of the ROI, the analysis is re-initialized.
Draw a new ROI:

« Click on the Set ROI button in the Setup Panel (the button remains active).

+ Click inside the video window and drag until the ROl is complete (the size of the ROl is shown in
the Setup Panel and graphically within the ROI).

« When you release the mouse, the analysis is initialized.

Rotate the ROI:

« Clickimmediately outside the ROI (a special cursor that indicates a rotation is shown)

+ Hold inside the ROI, drag the rectangle by rotating it to the desired angle
As an alternative, you can modify the position of the ROI by typing the value in the Setup Panel
Resize the ROI:

+ Click on one of the sides or one of the corners of the ROI.

« Drag to change the size of the the ROI.
As an alternative, you can modify the size of the ROI by typing the value in the Setup Panel
Move the ROI:

+ Click and hold inside the ROI.

« Drag the ROl to the location of interest.
As an alternative, you can modify the position of the ROI by typing the value in the Setup Panel

3. Data panel
This panel contains the computed values. In particular, it shows the mean diameter value and minimum,
maximum, mean and standard deviation of IMT.
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8.3.2 Plaque analysis

%S Cardiovascular Suite - O X

File Session Help

21.76 38.78 4.85 859 142774087 -0.37 2.87

The plaque analysis window contains the following components:
1. Setup panel
It contains the controls for tracing of the vessel borders, drawing a plaque and delete it.
2. Plaque analysis tool

The Trace borders . button is used to manually trace the borders of the vessel. The user has to trace
point-by-point the vessel edges and the software interpolates them. It is possible to modify the points by
dragging them, as shown in the following picture.

After the two borders are traced, the software automatically compute the minimum and maximum values of

the diameter and the linear and circular values of the stenosis. The Draw plaque . button is used to
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manually draw the profile of a plaque. The user has to trace point-by-point the plaque profile and the
software interpolates them. Also in this case, it is possible to modify the points by dragging them and to

delete a plaque, as shown in the followini picture.

After the plaque is drawn, the software automatically computes its area, perimeter, and the mean, standard
deviation, skewness and kurtosis of its grey level.

3. Data panel
This panel contains the computed values. In particular, it shows the minimum and maximum values of the
diameter and the linear and circular values of the stenosis. In addition, if a plaque has been drawn, it

displays also its area and perimeter, and the mean, standard deviation, skewness and kurtosis value of its
grey level.

8.4 Calibrate the B-mode image

The calibration of the images must be done before starting a new examination because it is necessary to provide
information about the size of the image generated by ultrasound system. The calibration factor changes depending
on the settings of your ultrasound machine. You should check the calibration at each new examination.

& CAUTION: the lack of calibration can generate a software malfunction.

SINISTRA
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+ Locate, in ultrasound image, a range of known distance (30 mm. in the example of figure).
« Inthe B-mode setup panel, select from the drop-down menu, the distance specified above.

« Inthe B-mode setup panel, click on the Set B-Mode Calibration . button (button remains active).

» Draw a line on the image corresponding to the known distance: click on one end and drag the mouse to the
other extreme (press the Shift key or Ctrl+Shift keys on your keyboard if you want the line to be not vertical
or horizontal).

NOTE: you can directly type the calibration value in the Calibration factor field of the B-mode setup panel, if you
already know the value).

8.5 Cineloop study review

00:00/00:04

4
dd

IMT [mm] . HT1 w349

1.52

The Review window shows the result of the analysis and allows you to remove piece of data that are considered to
be "outliers". In the Review window you can review both the images and the result of the analysis and decide to
remove the data that were generated in this time interval.

The Review window contains the following components:

1. TopBar
Diameter Chart
IMT Chart
Video Window
Results Panel

abrwn

8.5.1 Top Bar

The top bar contains some essential information for the navigation.
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The Carotid Studio button E shows a panel containing some information about Cardiovascular Suite, about the
current study and the current document. Regarding the study, the study ID is displayed together with information
about the patient and the institute. In addition, info regarding the current document are provided. Information
about the software, such as version and type of license, are shown in the upper part of the panel.

Cardiovastular Suite
' Versiori4.0.0'(alpha 54)
\ F - 4 . Released on 23 September 2019
l:‘ Carotid Studio - Rewgw Copyright 2011-2018 Quipu St
N N A p i

| \ | | Carotid License type: Perpetual
[ [ 1 | \ :

Study ID: 5191112145419375
Created: 12/11/2019

Document ID: D191112145607627

Created on: 12/11/2019 by: Admin Admin
Modified last on : 12/11/2019 by: Admin Admin
Patient ID: P191111125231548

Patient name: CIliff Buit

Patient birthdate: 22/01/1971

Patient age at study time: 48 years

Institute: Istituto di Fisiologia Clinica

The home button . closes the Carotid Studio application and returns to the home screen of Cardiovascular
Suite. The back button u closes the Carotid Studio application and comes back to the Archive.
The Tags Management button .opens a panel (see the following picture) that allows to create a new tag and

associate it or an existing tag to the document. Tags can be managed through the Tags management into the
Archive.
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The Save . button is used to save your changes to the document, once you have edited the data.

The Export . button is used to export your data. You can export the Document Results and the Document Data.

The Document Results contains all the results of the analysis and all the information about the study, the
document and the patient.

The Document Data contains all the Document Results, a list of the Diameter and the IMT values computed at each
frame.
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8.5.2 Diameter Chart

The chart shows the trend of the diameter. The buttons on the bottom can be used for editing the chart and
removing the outliers.

8.5.2.1 Remove the outliers

+ Click on the Cut db button. The heart cycle will be highlighted in the diameter chart.
« Click on the cardiac cycles you want to remove.
« Once you have removed the outliers, the data on the Results Panel will be automatically updated.

You can use the undo and redo buttons to cancel and restore your changes. The restore button
cancels all your changes and restore original data.

Note: Click on the Save @ button in the Top Bar to save your changes to the document.

8.5.2.2 Graph cursors

As shown in the following figure, the Cursor E button (1) activates a cursor (2) on the Diameter chart that shows
the current time position on the graph according to the images shown in the Video Window. The coordinates
(diameter value in millimeters and time value in the format minutes:seconds.milliseconds) of the cursor are
dynamically updated and shown in (3). When the Cursor button is active, it is also possible to know the coordinates
of an exact point in the graph; it is only needed to hover over the chart and a second cursor (4) is displayed. It
follows the mouse movements and the exact coordinates of the point are shown in the label (5) (diameter value is
expressed in millimeters and the time value has the format minutes:seconds.milliseconds).
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8.5.3 IMT Chart

IMT [mm]

The chart shows the trend of the IMT. The buttons at the top can be used for editing the chart and removing the
outliers.
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8.5.3.1 Remove the outliers

« Click on the Cut K&l button.

+ Inthe IMT chart, click on one of the two extremes of the range to be deleted.

+ Drag the mouse horizontally to the other extreme of the range to be deleted.

« Once you have removed the outliers, the data on the Results Panel will be automatically updated.

You can use the undo and redo buttons to cancel and restore your changes. The restore button
cancels all your changes and restore original data.

ote: Click on the Save @ button in the Top Bar to save your changes to the document.

8.5.3.2 Graph cursors

As shown in the following figure, the Cursor E button (1) activates a cursor (2) on the IMT chart that shows the
current time position on the graph according to the images shown in the Video Window. The coordinates (IMT value
in millimeters and time value in the format minutes:seconds.milliseconds) of the cursor are dynamically updated
and shown in (3). When the Cursor button is active, it is also possible to know the coordinates of an exact pointin
the graph; it is only needed to hover over the chart and a second cursor (4) is displayed. It follows the mouse
movements and the exact coordinates of the point are shown in the label (5) (IMT value is expressed in millimeters
and the time value has the format minutes:seconds.milliseconds).
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8.5.4Video Window

SLMLG KA

1 00:00/00:05

The video window shows the video signal from your ultrasound system. The points of the Lumen-Intima interface
and the Media-Adventitia interface are displayed within the ROI (2) in cyan color.

The video control bar (1) is located at the bottom of the window.

If you want to expand the video window, you have to click on the Enlarge . button.
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NOTE: if you perform right click on the video window and click on "Set this image as preview" the current frame will
be saved and displayed in the Documents Table as document preview (see Studies management)

8.5.5 Results Panel

Blood Pressure
Systolic [mmHg]
Diastolic [mmHg]
Calibration

Elastic Parameters
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The panel shows the results of the analysis. The following data are displayed:

« Calibration value [px/mm]

+ Mean IMT [mm]: Intima Media Thickness. It is computed as an average value of the data presentin the IMT
Chart.

o Minimum IMT [mm]: minimum value of Intima Media Thickness. It is computed on the data present in
the IMT Chart.

« Maximum IMT [mm]: maximum value of Intima Media Thickness. It is computed on the data present in
the IMT Chart.

+ Std. dev IMT [mm]: standard deviation of Intima Media Thickness. It is computed on the data present in
the IMT Chart.

+ Mean diameter [mm]: value of the average diameter. It is computed as an average value of the diameter
data present in the Diameter Chart.

« Systolic diameter [mm]: value of the diameter in systole. It is computed as an average value of the systolic
diameters present in the Diameter Chart.

« Diastolic diameter [mm]: value of the diameter in diastole. It is computed as an average value of the
diastolic diameters present in the Diameter Chart.

+ Blood pressure [mmHg]: diastolic pressure and systolic pressure.

« Distension [mm]: stroke change in diameter.

Distension = AD = Dy — Dy

« Compliance [10%-m?-kPa*]: absolute change in lumen area for a given pressure change.

AA m D?-D;

Compliance = AP ﬂ

« Distensibility [10°3- kPa']: relative change in lumen area during systole for a given pressure change.

Distensibility — .04 _ 1 DD
IStensipulity = — ' — = —5 ' ————
A AP D2 P —P,

Carotid Stiffness [m-s™]: Stiffness value computed by Bramwell-Hill equation.

1 Ag - AP D% - (P, —P,
Stif fness = - |24 I (Zs g)
p - Distensibility p-AA p-(DZ—D3)

Young’s elastic modulus [kPa]:

3 A
Young's Modulus = ——————— (1 )
oung's Moduius = o ensibility \* T WCsA

where:
De = External Diameter (between the media-adventitia interfaces) measured in diastole.
D; = Internal Diameter (between the lumen-intima interfaces) measured in diastole.
Ds = Systolic Diameter (external).

Dg = Diastolic Diameter (external), Dq = De
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WCSA =Wall Cross Section Area

VA
WCSA =2 (DZ — D?)

AA = Stroke change in lumen area.
T
— . 2 2
AA = Z (Ds - Dd)

A4 = Diastolic Area.
A VA

d = 7

4

Ps = Systolic Pressure.

D;

P4 = Diastolic Pressure.
AP =ps - pd
p = Blood density: is assumed to be constant and equal to 1.06 g/cm3.

These data can be exported in the Document Data. See here for export details.

8.6 Single image study review

Carotid Studio single image modality, depending on the performed analysis, generates two different types of
documents:

1. IMT review
2. Plaque review
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8.6.1 IMT review

%S Cardiovascular Suite - O X

“dx lat

The Review window contains the following components:

1. Topbar
The top bar contains some essential information for the navigation.

The Carotid Studio button shows a panel containing some information about Cardiovascular Suite,
about the current study and the current document. Regarding the study, the study ID is displayed together
with information about the patient and the institute. In addition, info regarding the current document are
provided. Information about the software, such as version and type of license, are shown in the upper part of
the panel.

Page 91 of 153 Copyright Quipu Srl. All rights reserved.



Cardiovaskular Suite

' Version4.0.0'(alpha 54)
.4 - 3 Released on 23 September 2019
! ‘ Carqthl Studio - RB_VI?W Copyright 2011-2019 Quipu Srl
| I\ h | I-

| L Carotid License type: Perpetual

Study ID: S191112145419375
Created: 12/11/2019

Document ID: D191112145607627
Created on: 12/11/2019 by: Admin Admin
Modified last on : 12/11/2019 by: Admin Admin

Patient ID: P191111125231548
Patient name: CIliff Butt

Patient birthdate: 22/01/1971
Patient age at study time: 48 years

Institute: |stituto di Fisiclogia Clinica

The home button . closes the Carotid Studio application and returns to the home screen of
Cardiovascular Suite.

The Tags Management button .opens a panel (see the following picture) that allows to create a new tag
and associate it or an existing tag to the document. Tags can be managed through the Tags
management into the Archive.
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The Export . button is used to export your data. You can export the Document Results that contains all
the results of the analysis and all the information about the study, the document and the patient.

2. Image window
The image window shows the media file that has been analysed. It shows also the ROl and the calibration
line used.

3. Results panel
The panel shows the results of the analysis. The following data are displayed:

+ Mean diameter [mm]: value of the average diameter. It is computed as an average value of the data
present in the ROI.

+ Mean IMT [mm]: Intima Media Thickness. It is computed as an average value of the data present in
the ROI.

o Minimum IMT [mm]: minimum value of Intima Media Thickness. It is computed on the data present
in the ROI.

o Maximum IMT [mm]: maximum value of Intima Media Thickness. It is computed on the data present
in the ROI.

« Std. dev IMT [mm]: standard deviation of Intima Media Thickness. It is computed on the data present
in the ROI.
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8.6.2 Plaque review

%S Cardiovascular Suite - O X

21.76 38.78 485 8.59 14277 40.87 -0.37 2.87

The Review window contains the following components:

1. Topbar
The top bar contains some essential information for the navigation.

The Carotid Studio button E shows a panel containing some information about Cardiovascular Suite,
about the current study and the current document. Regarding the study, the study ID is displayed together
with information about the patient and the institute. In addition, info regarding the current document are
provided. Information about the software, such as version and type of license, are shown in the upper part of
the panel.
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' Version4.0.0'(alpha 54)
.4 - 3 Released on 23 September 2019
! ‘ Carqthl Studio - RB_VI?W Copyright 2011-2019 Quipu Srl
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| L Carotid License type: Perpetual

Study ID: S191112145419375
Created: 12/11/2019

Document ID: D191112145607627
Created on: 12/11/2019 by: Admin Admin
Modified last on : 12/11/2019 by: Admin Admin

Patient ID: P191111125231548
Patient name: CIliff Butt

Patient birthdate: 22/01/1971
Patient age at study time: 48 years

Institute: |stituto di Fisiclogia Clinica

The home button . closes the Carotid Studio application and returns to the home screen of
Cardiovascular Suite.

The Tags Management button .opens a panel (see the following picture) that allows to create a new tag
and associate it or an existing tag to the document. Tags can be managed through theTags managementinto
the Archive.
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The Export . button is used to export your data. You can export the Document Results that contains all
the results of the analysis and all the information about the study, the document and the patient.

2. Media window
The media window shows the media file that has been analysed. It shows the plaque analysis tool and the
calibration line used. It displays also the drawn plaques.

3. Results panel
The panel shows the results of the analysis. The following data are displayed:
« Min diameter [mm]: minimum value of the diameter.
« Max diameter [mm]: maximum value of the diameter.
« Linear stenosis [%]: percent of linear stenosi (computed on the diameter)
« Area stenosis [%]. percent of area stenosi (computed on the cross section area)

« Plaque area [mm?]: area of the plaque

« Plaque perimeter [mm]: perimeter of the plaque

+ Plaque mean []: mean value of the grey levels in the plaque

+ Plaque std dev []: standard deviation of the grey levels in the plaque
+ Plaque skewness []: skewness of the grey levels in the plaque

« Plaque kurtosis []: kurtosis of the grey levels in the plaque
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9 FMD Studio

FMD Studio is a software for the measurement of the Flow-Mediated Dilation (FMD) or other general Vasodilation of
the brachial artery.

FMD

Click on the FMD Studio @& icon to create a new study with FMD Studio.

9.1 Create a new study

When you start FMD Studio, a procedure guides you in the creation of a new study. The steps are:

9.1.1 Select the study modality

Select the study modality

FMD Vasodilation

In this tab, you can select the study modality. FMD Studio can work in two modalities: "FMD" and "Vasodilation".
The two modalities differ in how the timeline of the examination is organized.

In FMD modality, the timeline is divided into three parts:

1. Baseline, where the software computes the baseline diameter and the shear-rate diameter.

2. Ischemia, which is not used for the analysis.

3. Vasodilation, where the software computes the maximum diameter, the recovery diameter, the maximum
shear-rate and the area under the curve of the shear-rate.

In Vasodilation modality, the timeline is divided into two parts:

1. Baseline, where the software computes the baseline diameter and the shear-rate diameter.
2. Vasodilation, where the software computes the maximum diameter, the maximum shear-rate and the area
under the curve of the shear-rate.
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The time length of the timeline parts can be set in the Time panel.

9.1.2 Select the source

Select the source

Video

Video File DICOM File Grabber

In this tab, you can select the study video source. FMD Studio processes video sources and can work in two video
modalities: "Offline" (processing a Video File or a DICOM File) and "Online" (processing a video coming from a video
frame grabber).
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9.1.3 Select the patient

FMD Studio

Select the patient

+ ID:

P191111123133335
P191111123829909
P191111124029039
P191111125153258
P181111125231548
P181111130554690
P181111130758451
P181111130831589
P181111131418716
P181111135429038
P181111140114383
< P181111140934693
P191111142342943
P181111143509926
P181111143925272
P181113143154397

-

First Name:
Elizabeth
James
Catherine
Meredith
Cliff

Martin
Christine
Caroline
Sam

Mark
Marie-Luise
Jessica
Phoebe
Charles
Dan

Jane

Last Name:
McQueen
Arthur
Back
Astor
Butt
Biallas
Beckam
Smitting
Gates
Chanderl
Niece
Smith
Maxim
Butler
Gales
Warwik

g
S

M=z = MM M=EZTZNTTZ NNTZ M

Birth Dal
11/05/19
17/08/19
211119
09/10/19
2201119
2311019
24/04/19
08/03/19
29/03/19
131219
25/07/19
15/08/19
20/09/19
09/04/19
27/02/19
13/01119

®

In this tab, you can select the patient among the ones already present in the Archive. Select the patient and click on

the Next > button (you can simply double-click on the patient to proceed).

If you want to create a new patient, click of the Add New Patient + button. In the Add new patient frame, enter
the patient data. The only mandatory field is the patient ID. If you don't enter patient ID a random value is

automatically proposed. Click on the Save
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»

FMD Studio
Add New Fatient

<ho

ID: P191114143145238
First Name:

Middle Name:

Last Name:

Sex:

Birth Date: * $ + | SET
Street:

Nr.:

City:

Zip:

Region:

Country:

Tel.:

Email:

@ Ifitis the first time you create a study, after selecting the patient you will also need to select the institute.
If you have already created at least one study, the software remembers the institute used for the previous
study and after selecting the patient shows you automatically the final Review (where you can still make
changes before starting the new study).
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9.1.4 Select the institute

[ ]
ﬁ FMD Studio
Select the institute
+ Name: A
Istituto di Fisiologia Clinica
Quipu
Universita degli studi della Sapienza
Universita di Pisa
<

®

In this tab, you can select the institute among the ones already present in the Archive. Select the institute and click

on the Next > button (you can simply double-click on the institute to proceed).

If you want to create a new institute, click of the Add New Institute a3 button. In the Add new institute frame,
enter the institute data. The mandatory field (Name) is in red until you have filled in the Name blank. Click on the

Save B button to save the institute data.
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FMD Studio
Add New Institute

<Bo

Name:
Street:
Nr.:
City:
Zip:
Region:

Country:

Telephone:

Fax:

Email:

It

@ Ifitis the first time you create a study, after selecting the patient you will also need to select the institute.
If you have already created at least one study, the software remembers the institute used for the previous
study and after selecting the patient shows you automatically the final review (where you can still make
changes before starting the new study).

Review
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/ﬁ\ FMD Studio
Study Review

Patient: P191111135429038 £
Mark Chanderl

Sex: Male

Birth date: 13 December 1980

¥ 113

Operator: Institute:

Admin Admin Universita di Pisa

~
Add Protocol {3

sEsEmEn
Source: Video file

Filename: ...:/{{Users/Giorgia/Desktop/Giorgia/download/FMD_Test_4sec.mp4

Convert video

®

Study review

In this tab you can review your selection (you can also change Patient and Institute clicking on the corresponding

Edit 4 button). It is possible also to change the selected source for this study clicking on the Edit 4 button.

Here, the user has the possibility to associate the study to one ore more existing protocol, by choosing in the
dropdown menu. Protocols can be created, edited and deleted in the Protocols management panel.

In addition, if you have chosen a video file as source, it is possible to convert the video file to be optimized for the

analysis. This operation may take few minutes. You can also crop the images by clicking the Crop = button in the
source panel. In this case, a new window opens; it is possible to select a region to be used for the analysis. Click on
the Confirm button after you have drawn the region.
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FMD Studio
Trace the crop area

00:00/10:08

Cancel Confirm

—
Click on the Start the Study % button to proceed. A progress bar, as shown in the following picture, will show you
the progression of the study creation.

. R

Creating study ..

Patient: | - I
Phoebe 0

Sex: Femnale

Birth date: 20 September 1980

® -
§ I /
Operator: Institute:

Admin Admin Universita di Pisa

Add Protocol

<>

EsEsEm br -
| [ ’
EsEsEm

Source: Video file

Filename: filed///Users/Giorgia/Desktop/Giorgia/download/FMD_videoTest. mp4d

B Convert video
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9.2 Analysis

20S/Ws 00Z

B 11 41] Ip| 01:44/10:06

The Analysis window contains the following components:

1. TopBar

Video window

Mean Diameter Chart

Shear Rate Chart
Instantaneous Diameter Chart
Setup Panel

o0k wN

9.2.1 Top Bar

The top bar contains some essential information for the navigation.

The FMD Studio button shows a panel containing some information about Cardiovascular Suite and about the
current study. Regarding the study, the study ID is displayed together with information about the patient and the
institute. Information about the software, such as version and type of license, are shown in the upper part of the
panel.
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Cardiovascular Suite
Version 4.0.0 (build 57)

FMD Studio - Analysis Mm@

FMD Studio - License type: Perpetual

Study ID: $200124105531347

Created on: 24/01/2020 by: Admin Admin
Patient ID: P191216084630061

Patient name: llary Brown

Patient birthdate: 09/04/1943

Patient age at study time: 76 years

Institute: Institute of Clinical Physiclogy

The home button . closes the FMD Studio application and returns to the home screen of Cardiovascular Suite.

The Tags Management button . opens a panel (see the following picture) that allows to create a new tag and
associate it or an existing tag to the document. Tags can be managed through the Tags management into the
Archive.

DOCUMENT TAGS

brachial

TAG LIST

(I

left carotid

right carotid

The preset management button . opens the preset management panel as described in Presets. The. iconis
used to show the setup panel when itis hidden.
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The "Info" . button shows information about active controls (calibration lines, ROI, etc.).
The "Start Exam" . button starts the examination.

On the right other icons are shown. In particular, with the Cancel the analysis button . itis possible to stop the
analysis and start again. The button Stop and Review . allows to proceed and see the final report of the study.

9.2.2 Video Window

00:00/10:06

The video window shows the video signal from your ultrasound system. Two ROIs can be present in the window: the
diameter ROl in blue (1) and the Doppler flow ROl in green (2).

The window contains also the calibration lines for the B-mode image (3) and for the Doppler flow (4)(5), once these
have been calibrated.

The video controls bar (6) is located at the bottom of the window. The bar has different controls according to the
video modality.

9.2.2.1 Diameter ROI

The Diameter Region of Interest (ROI) is the portion of the image where the diameter is calculated. The edges of the
vessel obtained by the algorithm of edge detection are displayed within the ROI. The ROI can be moved and/or
resized. Each time you change the position and/or size of the ROI, the contours of the vessel are re-initialized.

LR T L ]

Draw a new diameter ROI:
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+ Click on the Set B-Mode ROI . button in the B-mode panel (the button remains active).

« Click inside the video window and drag until the Diameter ROl is complete (the size of the ROl is shown in
the B-mode panel).

« When you release the mouse, the contours are initialized.

Modify the diameter ROI:

+ Click on one of the sides or one of the corners of the diameter ROI.
« Drag to change the size of the the diameter ROI.

(@ Asan alternative, you can modify the size of the diameter ROI by typing the value in the B-mode panel.

Move the diameter ROI:

+ Click and hold inside the diameter ROI.
» Dragthe diameter ROI to the location of interest.

(@ Asan alternative, you can modify the position of the diameter ROI by typing the value in the B-mode panel.

Re-initialize the edge detection algorithm:

« Click inside the Diameter ROI.

9.2.2.2 Doppler flow ROI
The Doppler Flow Region of Interest (ROI) is the portion of the image that includes the Doppler Flow waveform.

The algorithm for the Doppler Flow analysis, automatically locates the zero line, which is displayed in yellow, and
the waveform, which is displayed in green.

The Doppler Flow ROI can be moved and resized. Each time you change the position and size of the ROI, the
algorithm is re-initialized and the zero line is re-localized.

For more information on ultrasound setting for Doppler analysis, please see how to calibrate the Doppler flow
image analysis

)
L=
=]
2]
3
;]
1]
o

Draw a new Doppler Flow ROI:

« Click onthe Set Doppler Flow ROI . button in the Doppler panel (the button remains active).
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+ Click inside the video window and drag until the Doppler Flow ROl is complete (the size of ROl is shown in
the Doppler panel).
« When you release the mouse, the algorithm for the Doppler Flow analysis is initialized.

Modify the Doppler Flow ROI:

+ Click on one of the corners of the Doppler Flow ROI.
«+ Dragto change the size of the the Doppler Flow ROI (the size of ROl is shown in the Doppler panel).

(@ Asan alternative, you can modify the size of the Doppler Flow ROI by typing the value in the Doppler panel.

Move the Doppler Flow ROI:

+ Click and hold inside the Diameter ROI.
+ Dragthe Doppler Flow ROI to the location of interest.

(® Asan alternative, you can modify the position of the Doppler Flow ROI by typing the value in the Doppler
panel.

Re-initialize the algorithm for the Doppler Flow analysis:

+ Click inside the Doppler Flow ROI.

9.2.2.3 Video control bar

The video control bar is at the bottom of the video window and contains controls to manage the recording or the
playback of a movie and the brightness and contrast adjustment.

Control the recording of a movie (online modality)

®  00:01 (o]

Click on the Record/Pause n buttons to record / pause the recording of the movie. While recording, a blinking red
icon . is shown.

Control the playback of a movie (offline modality)

The video control bar is at the bottom of the video window and contains controls to manage the playback of a movie
and the brightness and contrast adjustment.

@ | > 4l Ib 00:04/00:19

Adjust the image
Click on the Setting . button on the right of the video control bar. The Brightness and Contrast sliders will appear.
Drag the brightness slider _ to adjust the brightness of the image.

Drag the contrast slider _ to adjust the contrast of the image.
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9.2.3 Mean Diameter Chart

The chart shows the trend of the mean diameter during the examination. The chart is divided into three or two
parts, according to the study modality. You have basal (1), ischemia (2) and vasodilation (3) in FMD; ischemia is

missing in vasodilation modality. In offline mode, a fourth part (4) may be present if the time length of the video is
greater than the sum of the basal + (ischemia) + vasodilation.

The time length of the three (two) parts is set in the Timeline panel.

Using the buttons at the top right (5) you can move up . or down . the chart, enlarge . or reduce .

the vertical scale or restore the default view.

9.2.4 Shear Rate Chart
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The graph shows the trend of the time averaged positive Shear Rate or the time averaged positive Flow Velocity
during the examination. You can switch between the two view by the selector (5).
The chartis divided into time intervals in a similar manner to the Mean Diameter Chart.

(@ Thechartis enabled if the Doppler analysis has been enabled in the Setup Panel.

9.2.5 Instantaneous Diameter Chart

This chart shows the diameter changes within the cardiac cycle. The correct form of this chart is an index of
measurement quality. The chart axes will automatically scale.

9.2.6 Setup Panel

The setup panel contains the commands to set the timeline of the exam, to calibrate the B-mode and the Doppler
flow images, to set the diameter and Doppler flow ROIs and to choose the sensitivity of the algorithm. You can move

among the panels by using the Next button and the Previous button. The Next button is enabled only if
you have set all the mandatory field in the panel.
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9.2.6.1 Timeline setup

Ischemia Vasodilation Total / Video Length

300 240 G600 / 606

In the Time Panel, you can choose the time length of baseline, ischemia and vasodilation (ischemia is present only
in "FMD" modality) intervals. Once the time length have been set, click on the Next button to proceed.
Timeline management

User can set and modify the time length entering values into the Text Fields (see previous picture) but also dragging
one of the vertical cursors in graphs, as shown in the following picture:

6.13

FMD Studio allows the users to manage the timeline in a flexible way able to meet their clinical and/or research
needs. There are constraints on the timeline in terms of minimum and maximum allowed values for each interval
(you can not set values outside the allowed range and, if the video modality is "Offline analysis", the sum of the
intervals cannot be grater than the time length of the video file under examination). There are also suggested
minimum values: if the user decides to ignore this advice, the analysis will be performed anyway but there will be a

yellow alerticon (&) next to the values that may not be reliable in that configuration. In the following table
allowed and suggested values are shown:

Timeline constraints (in seconds)

Baseline Ischemia Vasodilation
FMD 5*-180 0-420 5**-1200
Vasodilation 5*-300 - 5 -1500
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* we suggest a basal period of at least 20 sec.

** we suggest a vasodilation period of at least 120 sec.

If the user uploads a video clip (for offline analysis) with a lower duration than the minimum allowed values (it
means 10 seconds; 5 for baseline and 5 for vasodilation) an error message will appear: "This video is less than 10 sec
long. You will be able to analyse the video but only instantaneous values will be generated. FMD value will not be
calculated.”

%S Video too short X

This video is less than 10 sec long. You will
be able to analyze the video but only

instantaneous values will be generated. FMD
value will not be calculated.

-—

In this configuration user cannot set the timeline and characteristics parameters (e.g. FMD, FMDr, baseline
diameter,...) will not be computed but only instantaneous values will be generated.

You can hover over the yellow icon (&) or the red one (‘) and an informative message about the warning or
error situation will be displayed.

9.2.6.2 B-mode image setup

35.84 x 30.1

The B-Mode Panel must be used to calibrate the b-mode image and to set the diameter ROI.

Calibration
The Set B-Mode Calibration . button is used to Calibrate the B-Mode image.
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The drop down menu (1) shows the length of the line used for the calibration.

The numeric display (2) shows the calibration value.

@ Ifyou click in the value field, you are allowed to manually enter the calibration value in the editable field (if
you already know the value). Then click the Save button to save the values.

ROI

The Set B-Mode ROI . button is used to set the diameter ROI.
The numeric display (3) shows the top-left position, in pixels, of the diameter ROI (top-left corner).

The numeric display (4) shows the size (width x height), in pixels, of the diameter ROI.

(@ NOTE: if you click in the value field, you are allowed to manually enter the ROI position and size values in
the editable fields (if you already know the values). The click the Save button to enter the values.

POSITION 413

Once you have calibrated the B-Mode image and set the Diameter ROI, click on the Next . button to proceed.

9.2.6.3 Doppler Setup

426 ; 486

7x241.2

The Doppler Panel must be used to calibrate the Doppler flow image and to set the Doppler flow ROI.

The switch (1) enables and disables the Doppler Flow analysis.

Calibration

The Set Doppler X-Calibration . button is used to calibrate the x-axis.

The drop down menu (2) shows the length of the line used for the calibration.

Page 114 of 153 Copyright Quipu Srl. All rights reserved.



-QUIPU

The numeric display (3) shows the x-calibration value.

The Set Doppler Y-Calibration n button is used to calibrate the y-axis.
The drop down menu (4) shows the length of the line used for the calibration.

The numeric display (5) shows the y-calibration value.

ROI

The Set Doppler Flow ROI button is used to set the Doppler flow ROI.

The numeric display (6) shows the top-left position, in pixels, of the Doppler flow ROLI.(top-left corner).
The numeric display (7) shows the size (width x height), in pixels, of the Doppler flow ROI.

The sensitivity of the Doppler Flow analysis algorithm is set by the slider (8).

Once you have calibrated the B-Mode image and set the Diameter ROI, click on the Next - button to proceed.

9.2.7 Presets

The preset management button E opens the preset management panel that allows to manage presets. In
particular, it allows to remember the settings of:

« timeline (baseline, ischemia and vasodilation)
+ b-mode image calibration

+ b-mode image ROI (size and position)

« doppler calibration (X and Y calibration)
 doppler ROI (size and position)

A preset can be saved and reused for following studies.
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SAVE CURREMT SETTINGS AS

S

PRESET LIST

9.2.8 Calibrate the b-mode image

The calibration of the images must be done before starting a new examination because it is necessary to provide
information about the size of the image generated by ultrasound system. The calibration factor changes depending
on the settings of your ultrasound machine. You should check the calibration at each new examination.

& CAUTION: the lack of calibration can generate a software malfunction.

—

+ Locate, in ultrasound image, a range of known distance (30 mm. in the example of figure).
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+ Inthe B-mode setup panel, select from the drop-down menu, the distance specified above.

« Inthe B-mode setup panel, click on the Set B-Mode Calibration . button (button remains active).

» Draw a line on the image corresponding to the known distance: click on one end and drag the mouse to the
other extreme (press the Shift key or Ctrl+Shift keys on your keyboard if you want the line to be not vertical
or horizontal).

(@ You candirectly type the calibration value in the Calibration factor field of the B-mode setup panel, if you
already know the value

9.2.9 Calibrate the Doppler flow image

The calibration of the Doppler Flow analysis must be done before starting a new examination because it is
necessary to provide information about the size of the Doppler waveform generated by ultrasound system. The
calibration factor changes depending on the settings of your ultrasound machine. You should check the calibration
at each new examination.

& CAUTION: the lack of calibration can generate a software malfunction.

-

+ Locate, on the x axis of the Doppler flow profile, a known time length (1 sec in the example in figure).
+ Inthe Doppler setup panel, select from the "x-line length" drop-down menu, the time length specified
above.

+ Inthe Doppler setup panel, click on the Set Doppler X-Calibration . button (button remains active).

+ Draw a line on the image corresponding to the known distance: click on one end and drag the mouse to the
other extreme (press the Shift key on your keyboard if you want the line to be not horizontal).

+ Locate, on they axis of the Doppler flow profile, a known flow velocity value (200 cm/sec in the example in
figure).

+ Inthe Doppler setup panel, select from the "y-line length" drop-down menu, the flow velocity value
specified above.

« Inthe Doppler setup panel, click on the Set Doppler Y-Calibration . button (button remains active).
« Draw a line on the image corresponding to the known distance: click on one end and drag the mouse to the
other extreme (press the Shift key on your keyboard if you want the line to be not vertical).

@ You can directly type the calibration values in the X value and Y value fields of the Doppler setup panel (if
you already know the values).

9.2.10 Doppler flow analysis

FMD Studio computes the envelope of the Doppler flow velocity waveform over the time interval defined by the
Doppler flow ROLI. The result is used to compute the Time Average Wall Shear Rate.
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We assume the velocity profile to be parabolic and we assume that the Doppler flow velocity waveform provides the
maximum value (VM) of the velocity profile (i.e. the maximum spatial velocity). In fact, the analysis is based only on
the Doppler flow envelope because the video image data does not give information on the velocity profile of the

vessel.
> VM

. |

Velocity Profile in a vessel

With this assumptions, the Shear Rate (SR) can be computed as:

SR_4-V
T d

where d is the diameter of the vessel.

FMD Studio computes two values for velocity:
V1ap : time averaged of the positive values of V.
V7an : time averaged of the negative values of V.

Both the averages are computed over the Doppler flow ROI.

--Vrap
-=V1an

These two values are used to compute the Shear Rate as:
SR1ap : Time Average Positive wall Shear Rate.

SRran : Time Average Negative wall Shear Rate.
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9.3 Review

$288 (002

(o]

00:00/10:06

|684 0/0 FMDr [ %]: 5.02 %

Diameter Shear Rate
m]: 4.708 o[s']:153.78
3 wm [s"]:649.62

Calibration

Value [ px

The Review window shows the result of the analysis and allows you to remove piece of data that are considered to
be "outliers". This can happen, for example, if in a short time interval the patient did move and the brachial artery
was not correctly displayed. In the Review window you can review both the images and the result of the analysis
and decide to remove the data that were generated in this time interval.

The Review window contains the following components:

1. Topbar

Mean Diameter Chart
Shear Rate Chart
Video Window
Results Panel

N
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9.3.1Top bar

The top bar contains some essential information for the navigation.

The FMD Studio button shows a panel containing some information about Cardiovascular Suite, about the
current study and the current document. Regarding the study, the study ID is displayed together with information
about the patient and the institute. In addition, info regarding the current document are provided. Information
about the software, such as version and type of license, are shown in the upper part of the panel.

Cardiovascular Suite
Wersion 4.0.0 (alpha 54)

: : Released on 23 September 2019
FMD Studio - Review cisf.?gehrganzoﬁgi& sl

FMD License type: Perpetual

e — ] -

Study ID: S191115121104863
Created: 15/11/2019

Document ID: D191115122759065
Created on: 15/11/2019 by: Admin Admin
Modified last on : 15/11/2019 by: Admin Admin

Patient ID: P191115081821380
Patient name: Chris Brown
Patient birthdate: 12/06/1967
Patient age at study time: 52 years

Institute: Universita di Pisa

The home button . closes the FMD Studio application and returns to the home screen of Cardiovascular Suite.
The back button . closes the FMD Studio application and comes back to the Archive.
The Tags Management button .opens a panel (see the following picture) that allows to create a new tag and

associate it or an existing tag to the document. Tags can be managed through the Tags management into the
Archive.
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DOCUMENT TAGS

brachial

TAG LIST
(I

left carotid

right carotid

The Save . button is used to save your changes to the document, once you have edited the data.

The Export . button is used to export your data. You can export the Document Results and the Document Data.

The Document Results contains all the results of the analysis and all the information about the study, the
document and the patient.

The Document Data contains all the Document Results, a list of the Mean Diameter, the Shear Rate and the Doppler
Velocity (one value per second) and the Diameter and the Doppler Velocity values computed at each frame.

(@ Only the diameter values are actual instantaneous values, because they are computed on the single
images. The Doppler Velocity is actually a Time averaged value. In fact, despite it is calculated on the
single image, it is computed in the time interval defined by the Doppler flow ROI. For more info, please
see Doppler flow analysis.
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9.3.2 Mean Diameter Chart

The chart shows the trend of the mean diameter during the examination. The chart is divided into three or two
parts, according to the study modality. You have basal (1), ischemia (2) and vasodilation (3) intervals in FMD;
ischemia is missing in vasodilation modality.

In the chart, three cursors are present (two cursors in "Vasodilation" study mode): the first one (4) is places at the
baseline diameter value; the second one (5) is placed at the maximum diameter value in vasodilation; the third
one (6) is placed at the post baseline (this cursors is absent in "Vasodilation" study modality). Cardiovascular Suite
places the cursors at the position automatically computed at the end of the analysis. You can manually place these
values if you see that some outliers have affected the automatic analysis.

These values are shown in the Results Panel.

Using the buttons at the top right (7) you can move up .or down . the chart, enlarge B o reduce . the
vertical scale or restore . the default view.

The buttons under the chart (8) can be used for editing the chart and removing the outliers.

9.3.2.1 Remove the outliers

+ Click on the Cut . button.

+ Inthe Mean diameter chart, click on one of the two extremes of the range to be deleted.

+ Dragthe mouse horizontally to the other extreme of the range to be deleted (see next paragraph for removal
constraints).

« Once you have removed the outliers, click on the recompute . button if you want to re-analyse the data
on the edited chart.
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You can use the undo . and redo . buttons to cancel and restore your changes. The restore . button
cancels all your changes and restore original data.

®

Click on the Save . button in the Top bar to save your changes to the document.

9.3.2.2 Graph cursors

As shown in the following figure, the Cursor . button (1) activates a cursor (2) on the Mean Diameter chart that
shows the current time position on the graph according to the images shown in the Video Window The coordinates
(diameter value in millimeters and time value in the format minutes:seconds.milliseconds) of the cursor are
dynamically updated and shown in (3). When the Cursor button is active, it is also possible to know the coordinates
of an exact point in the graph; it is only needed to hover over the chart and a second cursor (4) is displayed. It
follows the mouse movements and the exact coordinates of the point are shown in the label (5) (diameter value is
expressed in millimeters and the time value has the format minutes:seconds.milliseconds).
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9.3.2.3 Alerts

In FMD Studio Review you can cut and delete data from the mean diameter chart. Please, note that timeline
constraints are already valid (see Timeline management paragraph in Setup Panel).

After data removal, if there are intervals with a duration lower than the suggested value or than the allowed value, a

yellow (E) orred (.), respectively, alert icon will appear next to the parameters that can be affected by the too
short time interval. In addition, if the intervals do not meet the minimum duration allowed value some parameters
will not be calculated. You can hover over the icons and an informative message about the warning or error
situation will be displayed.
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9.3.3 Shear Rate Chart

123.60 01:56.233

The chart shows the trend of the time averaged positive Shear Rate during the examination. The chart is divided
into three or two parts, according to the study modality. You have basal (1), ischemia (2) and
vasodilation (3) intervals in FMD; ischemia is missing in vasodilation modality.

In the chart, three cursors are present (two cursors in "Vasodilation" study modality): the first one (4) is placed at
the baseline value and it is reported also in the Vasodilation interval (4); the second (5) one is placed at the
maximum value in vasodilation; the third one (6) is placed at the time value corresponding to the maximum value
of the diameter in the Mean Diameter Chart (this cursors is absent in "Vasodilation" study modality). Cardiovascular
Suite places the cursors at the position automatically computed at the end of the analysis. You can manually place
these values if you see that some outliers have affected the automatic analysis.

These values are shown in the Results Panel.

9.3.3.1 Graph cursors

As shown in the following figure, the Cursor . button at the bottom of the Mean Diameter Chart activates a
cursor (1) on the Shear Rate chart that shows the current time position on the graph according to the images
shown in the Video Window. The coordinates (shear rate value in s and time value in the

format minutes:seconds.milliseconds) of the cursor are dynamically updated and shown in (2). When the Cursor
button is active, it is also possible to know the coordinates of an exact point in the graph; it is only needed to hover
over the chart and a second cursor (3) is displayed. It follows the mouse movements and the exact coordinates of
the point are shown in the label (4) (shear rate value is expressed in s"'and the time value has the

format minutes:seconds.milliseconds).
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The video window shows the video signal from your ultrasound system. Two ROIs can be present in the window: the
diameter ROl in blue (1) and the Doppler flow ROl in green (2).

The Video control bar (3) is located at the bottom of the window.

If you want to expand the video window, you have to click on the Enlarge m button.

)
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@ Ifyou perform right click on the video window and click on "Set this image as preview" the current frame
will be saved and displayed in the Documents Table as document preview (see Studies management)
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9.3.5 Results Panel

Shear Rate
: 153.78

- 649.62
Shear Rate Area
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Calibration

The panel shows the results of the analysis. The following data are displayed:

« Calibration value [px/mm]

« Baseline Diameter [mm]: mean of the diameter values in the "Baseline" time interval.

« Maximum Diameter [mm]: maximum diameter value in the "Vasodilation" time interval.

« Recovery Diameter [mm]. mean of the last 30 seconds of diameter values available in the "Vasodilation"
time interval.

- Baseline Shear Rate [s1]: mean of the shear rate values in the Baseline time interval.

« Maximum Shear Rate[s1]: maximum of the shear rate values in the Vasodilation time interval.

« Area [dimensionless]: area under the curve of the shear rate in the Vasodilation time interval, calculated
with reference to the baseline shear rate value (Fig. 1).

+ Area to Max [dimensionless]: area under the curve of the shear rate in the time interval that begins with the
Vasodilation and ends at the time of the Maximum Diameter, calculated with reference to the baseline shear
rate value (Fig. 2).

« FMD [%]: Flow Mediated Dilation

EMD Maximum Diameter — Baseline Diameter

Baseline Diameter

« FMDr [%]: Flow Mediated Dilation with respect to the Recovery Diameter

FMD Maximum Diameter — Recavery Diameter
r e

Recovery Diameter
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Figure 1: Area

Figure 2: Area to Max

These data can also be exported in different formats. See here for export details.
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10 Warnings

& This software may provide incorrect results in the following cases:
+ if recommendations regarding type of analysed images, adopted ultrasound equipment and
experience of the operator are not followed;
« if the user does not perform the basic operations required, such as calibration and proper tracking
of initial contours.

Essential requirement for a correct analysis is the operation of the device. In case of a fault:
+ close and reopen the application software, or
« restart the computer where the software is installed and open the application again
« contact your dealer for assistance.

Any malfunction of the device, however, does not affect the state of health of the patient.

The user has the responsibility to check the accuracy of the external ultrasound images to avoid the
possibility of generating an incorrect result.

The software device must be used in an environment that allows optimal visibility of the screen.
The software device has a limited life span, estimated at 2 years.
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12 Contacts

Quipu S.r.l.
Address:
via Moruzzi 1

I-56124 Pisa Italy

Telephone:

(+39) 050 315 2612
Web:
www.quipu.eu

info@quipu.eu
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13 Notes

13.1 Trademarks

Cardiovascular Suite, FMD Studio and Carotid Studio are trademarks of Quipu srl.
Mac, OS X and macOS are registered trademarks of Apple Inc.

Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United
States and/or other countries.

AV.io HD is a trademark of Epiphan Systems Inc.
Magewell is a trademark of Nanjing Magewell Electronics Co.

HDMI is a trademark of HDMI Licensing LLC.

13.2 EULA

End user license agreement for Cardiovascular Suite
Document number: LEGOOO1EN rev. 4 of May 8, 2018
Please read this EULA carefully, as it sets out the basis upon which we license the Software for use.

By clicking "accept agreement" when you first install the Software, you agree to be bound by the provisions of this
EULA. If you do not agree to be bound by the provisions of this EULA, you must stop the installation now.

By agreeing to be bound by this EULA, you further agree that any person you authorize to use the Software will
comply with the provision of this EULA.

By agreelng to be bound by this EULA, you hereby acknowledge that you are familiar with and agree to the terms of

1. Definitions

1.1 Except to the extent expressly provided otherwise, in this EULA:
"Commercial License" means a license to use Software obtained or renewed by the User by paying fees;

"Documentation" means the documentation for the Software produced by the Licensor and delivered or
made available by the Licensor to the User;

"EULA" means this end user license agreement, including any amendments to this end user license agreement
from time to time;

"Effective Date" means the date upon which the User gives the User's express consent to this EULA, following
the issue of this EULA by the Licensor;

"Expiry Date" means such date as may be the ending of the usage of the Software.

"Evaluation License' means a 14 days license according to this EULA, limited only for evaluation of the
Software purposes, in accordance with Clause 5.

"Force Majeure Event" means an event, or a series of related events, that is outside the reasonable control of
the party affected (including failures of the internet or any public telecommunications network, hacker
attacks, denial of service attacks, virus or other malicious Software attacks or infections, power failures,
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industrial disputes affecting any third party, changes to the law, disasters, explosions, fires, floods, riots,
terrorist attacks and wars);

"Intellectual Property Rights" means all intellectual property rights wherever in the world, whether
registrable or unregistrable, registered or unregistered, including any application or right of application for
such rights (and these "intellectual property rights" include copyright and related rights, database rights,
confidential information, trade secrets, know-how, business names, trade names, trade marks, service marks,
passing off rights, unfair competition rights, patents, petty patents, utility models, semi-conductor
topography rights and rights in designs);

"Licensor" means Quipu s.r.l,, a company incorporated in Italy (registration number 01995110507 ) having its
registered office at via Moruzzi 1 1-56124 Pisa - Italy;

"License Key" means a piece of hardware (USB dongle) provided by the Licensor, which must be plugged into
a USB port of the computer where the Software is installed and allows the Software to run.

"Perpetual License" means a license with no specified term or expiration.
"Software" means the Software Cardiovascular Suite.

"Software Defect" means a defect, error or bug in the Software having an adverse effect on the appearance,
operation, functionality or performance of the Software, but excluding any defect, error or bug caused by or
arising as a result of:

« any act or omission of the User;

« any use of the Software contrary to the Documentation by the User or any person authorized by the
User to use the Software;

« afailure of the User to perform or observe any of its obligations in this EULA; and/or

« anincompatibility between the Software and any other system, network, application, program,
hardware or Software not specified as compatible in the Software Specification;

"Software Specification" means the specification for the Software set out in the Documentation;

"Source Code" means the Software code in human-readable form or any part of the Software code in human-
readable form, including code compiled to create the Software or decompiled from the Software, but
excluding interpreted code comprised in the Software;

"Term" means the term of this EULA, commencing in accordance with Clause 2.1 and ending in accordance
with Clause 2.2;

"Time License" means a time limited license that is granted until the expiry date.

"Update" means a hotfix, patch or minor version update to the Software;

"Upgrade" means a major version upgrade of the Software;

"User" means the person to whom the Licensor grants a right to use the Software under this EULA,;
2. Term
2.1 This EULA shall come into force upon the Effective Date.
2.2 This EULA shall continue in force:

« indefinitely, for Perpetual Licenses; or
« until the expiry date, for Time Licenses; or
+ 14 days, for Evaluation Licenses;

subject to termination in accordance with Clause 12.

3. License
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3.1 The Licensor hereby grants to the User from the date of supply of the Software to the User until the end of the
Term a worldwide, non-exclusive license to:

« install a single instance of the Software;
+ use asingle instance of the Software in accordance with the Documentation; and
« create, store and maintain up to 5 back-up copies of the Software,

subject to the limitations and prohibitions set out and referred to in this Clause 3.

3.2 The User may not sub-license and must not purport to sub-license any rights granted under Clause 3.1 without
the prior written consent of the Licensor.

3.3 Save to the extent expressly permitted by this EULA or required by applicable law on a non-excludable basis,
any license granted under this Clause 3 shall be subject to the following prohibitions:

« the User must not sell, resell, rent, lease, loan, supply, publish, distribute or redistribute the Software;

« the User must not alter, edit or adapt the Software; and

« the User must not decompile, de-obfuscate or reverse engineer, or attempt to decompile, de-obfuscate or
reverse engineer, the Software;

4. Restrictions of use of the License Key

4.1 The Software will run under a commercial license only if the License Key is plugged into the computer where the
Software is installed; if the License Key is disconnected, the Software will stop working;

4.2 The License Key will work only on the computer where it is used for the first time (i.e. it will be locked to this
computer);

4.3 The License Key can be unlocked by the Licensor, so to be locked again to a new computer, maximum three
times a year.

5. Restrictions of the Evaluation License
5.1 Under the Evaluation License, the User agrees to use the Software only for evaluation purposes.

5.2 The User cannot use/publish/distribute data generated by the Software in the period of time when the
Evaluation License is in force, unless the User purchases a Commercial License.

6. Updates and upgrades

6.1 Licensor may, in its sole discretion, provide Updates (hotfix, patch or minor version update) of the Software; the
User is entitled to receive and run Updates of the Software during the Term;

6.2 Licensor may, in its sole discretion, provide Upgrades (major version upgrade) of the Software; in order to be
entitled to receive and run Upgrades of the Software, the User must subscribe a separate upgrade agreement;

7. Source Code

7.1 Nothing in this EULA shall give to the User or any other person any right to access or use the Source Code or
constitute any license of the Source Code.

8. No assignment of Intellectual Property Rights

8.1 Nothing in this EULA shall operate to assign or transfer any Intellectual Property Rights from the Licensor to the
User, or from the User to the Licensor.

9. Warranties

9.1 The Licensor warrants to the User that it has the legal right and authority to enter into this EULA and to perform
its obligations under the EULA.

9.2 The User warrants to the Licensor that it has the legal right and authority to enter into this EULA and to perform
its obligations under the EULA.
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9.3 All of the parties' warranties and representations in respect of the subject matter of this EULA are expressly set
out in this EULA. To the maximum extent permitted by applicable law, no other warranties or representations
concerning the subject matter of this EULA will be implied into the EULA or any related contract.

10. Acknowledgements and warranty limitations

10.1 The User acknowledges that complex Software is never wholly free from defects, errors and bugs; and subject
to the other provisions of this EULA, the Licensor gives no warranty or representation that the Software will be
wholly free from defects, errors and bugs.

10.2 The User acknowledges that complex Software is never entirely free from security vulnerabilities; and subject
to the other provisions of this EULA, the Licensor gives no warranty or representation that the Software will be
entirely secure.

10.3 The User acknowledges that the Software is only designed to be compatible with that Software specified as
compatible in the Software Specification; and the Licensor does not warrant or represent that the Software will be
compatible with any other Software.

10.4 The User acknowledges that the Licensor will not provide any legal, financial, accountancy or taxation advice
under this EULA or in relation to the Software; and, except to the extent expressly provided otherwise in this EULA,
the Licensor does not warrant or represent that the Software or the use of the Software by the User will not give rise
to any legal liability on the part of the User or any other person.

10.5 The User acknowledges that is fully responsible of protecting the License Key against loss and damage; in case
of malfunction, the User will be entitled to obtain a replacement License Key only if the original defective License
Key is returned to the Licensor by a trackable courier service; when the malfunction of the License Key is due by the
User, the User will be charged of a cost of 80 EUR plus shipping cost for the replacement.

11. Limitations and exclusions of liability
11.1 Nothing in this EULA will:

« limit or exclude any liability for death or personal injury resulting from negligence;
« limit or exclude any liability for fraud or fraudulent misrepresentation;

« limit any liabilities in any way that is not permitted under applicable law; or

« exclude any liabilities that may not be excluded under applicable law,

and, if a party is a consumer, that party's statutory rights will not be excluded or limited by the EULA, except to the
extent permitted by law.

11.2 The limitations and exclusions of liability set out in this Clause 11 and elsewhere in this EULA:

1. aresubjectto Clauses 11.1 and 14.6; and

2. govern all liabilities arising under the EULA or relating to the subject matter of the EULA, including liabilities
arising in contract, in tort (including negligence) and for breach of statutory duty, except to the extent
expressly provided otherwise in the EULA.

11.3 The Licensor will not be liable to the User in respect of any losses arising out of a Force Majeure Event.
11.4 The Licensor will not be liable to the User in respect of any loss of profits or anticipated savings.

11.5 The Licensor will not be liable to the User in respect of any loss of revenue or income.

11.6 The Licensor will not be liable to the User in respect of any loss of business, contracts or opportunities.

11.7 The Licensor will not be liable to the User in respect of any loss or corruption of any data, database or
Software.

11.8 The Licensor will not be liable to the User in respect of any special, indirect or consequential loss or damage.

11.9 The liability of the Licensor to the User under this EULA in respect of any event or series of related events shall
not exceed the greater of:
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« 1EUR;and
« the total amount paid and payable by the User to the Licensor under the EULA in the 12 months period
preceding the commencement of the event or events.

11.10 The aggregate liability of the Licensor to the User under this EULA shall not exceed the greater of:

« 1EUR;and
« the total amount paid and payable by the User to the Licensor under the EULA.

12. Termination

12.1 Either party may terminate this EULA immediately by giving written notice of termination to the other party if
the other party commits any breach of the EULA.

12.2 Either party may terminate this EULA immediately by giving written notice of termination to the other party if:
« the other party:

is dissolved,;

ceases to conduct all (or substantially all) of its business;

is or becomes unable to pay its debts as they fall due;

is or becomes insolvent or is declared insolvent; or

convenes a meeting or makes or proposes to make any arrangement or composition with its creditors;

N E

an administrator, administrative receiver, liquidator, receiver, trustee, manager or similar is appointed over

any of the assets of the other party;

+ anorderis made for the winding up of the other party, or the other party passes a resolution for its winding
up (other than for the purpose of a solvent company reorganization where the resulting entity will assume
all the obligations of the other party under the EULA);

« ifthat other party is an individual:

1. that other party dies;
2. asaresult of illness or incapacity, that other party becomes incapable of managing his or her own affairs; or
3. that other party is the subject of a bankruptcy petition or order.

12.3 The Licensor may terminate this EULA immediately by giving written notice to the User if:

« any amount due to be paid by the User to the Licensor under the EULA is unpaid by the due date and
remains unpaid upon the date that that written notice of termination is given; and

« the Licensor has given to the User at least 30 days' written notice, following the failure to pay, of its intention
to terminate the EULA in accordance with this Clause 12.

13. Effects of termination

13.1 Upon the termination of this EULA, all of the provisions of this EULA shall cease to have effect, save that the
following provisions of this EULA shall survive and continue to have effect (in accordance with their express terms
or otherwise indefinitely): Clauses 1, 3.1, 11, 13, 14, 15.

13.2 The termination of this EULA shall not affect the accrued rights of either party.

13.3 For the avoidance of doubt, the licenses of the Software in this EULA shall terminate upon the termination of
this EULA; and, accordingly, the User must immediately cease to use the Software upon the termination of this
EULA.

13.4 Within 10 Business Days following the termination of this EULA, the User must:

« return to the Licensor or dispose of as the Licensor may instruct all media in its possession or control
containing the Software; and
« irrevocably delete from all computer systems in its possession or control all copies of the Software.

14. General
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14.1 No breach of any provision of this EULA shall be waived except with the express written consent of the party
not in breach.

14.2 If any provision of this EULA is determined by any court or other competent authority to be unlawful and/or
unenforceable, the other provisions of the EULA will continue in effect. If any unlawful and/or unenforceable
provision would be lawful or enforceable if part of it were deleted, that part will be deemed to be deleted, and the
rest of the provision will continue in effect (unless that would contradict the clear intention of the parties, in which
case the entirety of the relevant provision will be deemed to be deleted).

14.3 This EULA may not be varied except by a written document signed by or on behalf of each of the parties.

14.4 Neither party may without the prior written consent of the other party assign, transfer, charge, license or
otherwise deal in or dispose of any contractual rights or obligations under this EULA.

14.5 This EULA is made for the benefit of the parties, and is not intended to benefit any third party or be enforceable
by any third party. The rights of the parties to terminate, rescind, or agree any amendment, waiver, variation or
settlement under or relating to this EULA are not subject to the consent of any third party.

14.6 Nothing in this EULA shall exclude or limit any liability of a party for fraud or fraudulent misrepresentation, or
any other liability of a party that may not be excluded or limited under applicable law.

14.7 Subject to Clauses 11.1 and 14.6, this EULA shall constitute the entire agreement between the parties in
relation to the subject matter of this EULA, and shall supersede all previous agreements, arrangements and
understandings between the parties in respect of that subject matter.

14.8 This EULA shall be governed by and construed in accordance with Italian law.

14.9 The courts of justice of Pisa - Italy shall have exclusive jurisdiction to adjudicate any dispute arising under or in
connection with this EULA.

15. Interpretation
15.1 In this EULA, a reference to a statute or statutory provision includes a reference to:

« that statute or statutory provision as modified, consolidated and/or re-enacted from time to time; and
« any subordinate legislation made under that statute or statutory provision.

15.2 The Clause headings do not affect the interpretation of this EULA.

15.3 In this EULA, general words shall not be given a restrictive interpretation by reason of being preceded or
followed by words indicating a particular class of acts, matters or things.

16. Privacy Policy

16.1 By agreeing to be bound by this EULA, you hereby acknowledge that you are familiar with and agree to the
terms of the Licensor’s Privacy Policy available at http://www.quipu.eu/privacy-policy/.

16.2 This document is not the official document of Privacy Policy of the Licensor. For further information, please see
the Privacy Policy in the footer of the Licensor's website.

16.3 The Licensor collects User information to communicate with User about the Licensor’s products, services and
promotions. Personal data are also collected by the Licensor for the Software evaluation license and the Software
activation license. The Licensor does not sell or rent User’s personal information to third parties. The Licensor does,
however, share User’s information with third parties that provide services on Licensor’s behalf or with whom the
Licensor has partnered to offer a particular product or service.

16.4 Personal data collected are also needed for the Licensor to guarantee traceability of the medical device.

16.5 If the Licensor privacy policy changes, the Licensor shall post an updated version on Licensor’s website. The
policy revision date will be posted at the top of the page.
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16.6 It is important to inform you that you are the only owner and responsible of data collected by your instance of
the Software. These data may include personal data of the analyzed subjects that shall be managed according to
the GDPR regulation https://gdpr-info.eu/.

13.3 Privacy policy
Privacy policy

Document number: LEGOOO3EN rev. 4 of May 25, 2018

Quipu s.r.l. is committed to safeguarding the privacy of our customers and website visitors; this policy sets out how
we will treat your personal information.

Our website uses cookies. By using our website and agreeing to this policy, you consent to our use of cookies in
accordance with the terms of this policy.

1. What information do we collect?
We may collect, store and use the following kinds of personal information:

1. information that you provide to us when you purchase one of our products (including Name, Company,
Address, Email, Phone number);

2. information relating to any transactions carried out between you and us, including information relating to
any purchases you make of our goods or services;

3. information that you provide to us for the purpose of using our free trial software (including Name,
Company, Address, Email, Phone number, City, State, Country);

4. information that you provide to us for the purpose of get an evaluation license (including First Name, Last
Name, Company, Address, Email, Phone number, City, State, Country);

5. information that you provide to us for the purpose of activate license (including First Name, Last Name,
Company, Address, Email, Phone number, City, State, Country);

6. information about your computer and about your visits to and use of our website (including your IP address,
geographical location, browser type and version, operating system, referral source, length of visit, page
views, website navigation);

7. information that you provide to us when you visit the "Contact us" section on the website to have further
information (including Name, Email and Phone number)

8. any other information that you choose to send to us;

Before you disclose to us the personal information of another person, you must obtain that person's consent to
both the disclosure and the processing of that personal information in accordance with the terms of this privacy
policy.

2. Why we collect your personal data
We ask you to share your personal data with us for purposes that include, but are not limited to:

« Activating or registering licenses for QUIPU's product or enabling functionalities;

+ Receiving information about QUIPU's product and services;

« Participating in QUIPU online communities, including our social media channels/pages and blogs;

+ Helping us to improve the product and services, and allowing QUIPU to keep you informed of new versions
of the software;

+ Resolving consumer and/or product and services issues;

« Managing customer relationships;

« Facilitating information access;

« Enhancing communications;

+ Traceability of medical device;
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We generally process your personal data only for those purposes that we have communicated to you. If we use it for
other (closely related) purposes, additional data protection measures will be implemented if required by law.

3. Definitions for personal data processing

User
The individual using this Application, which must coincide with or be authorized by the Data Subject, to whom the
Personal Data refer.

Data Subject
The legal or natural person to whom the Personal Data refers.

Data Processor (or Data Supervisor)
The natural person, legal person, public administration or any other body, association or organization authorized
by the Data Controller to process the Personal Data in compliance with this privacy policy.

Data Controller (or Owner)

The natural person, legal person, public administration or any other body, association or organization with the
right, also jointly with another Data Controller, to make decisions regarding the purposes, and the methods of
processing of Personal Data and the means used, including the security measures concerning the operation and use
of this Application. The Data Controller, unless otherwise specified, is the Owner of this Application.

Referring Person of Personal Data Processing

The natural person that the CEO of the Company nominates as a person who acts as an Internal Referring Person for
processing personal data. This person is nominated after a verification of his/her competencies and abilities in
Personal Data Processing and related legal issues.

This Application
The hardware or software tool by which the Personal Data of the User is collected.

Legal information

Notice to European Users: this privacy statement has been prepared in fulfillment of the obligations under Art. 10 of
EC Directive n. 95/46/EC, and under the provisions of Directive 2002/58/EC, as revised by Directive 2009/136/EC, on
the subject of Cookies. It has also been prepared in fulfillment of the obligations of the General Data Protection
Regulation (GDPR) (EU) 2016/679.

This privacy policy relates solely to this Application.

4. Contact data
Data controller's personal data:

« Name: Vincenzo Gemignani

+ Address: Via Verdi 3/b, Torre del Lago (LU)
« Email: gemignani@quipu.eu

+ PEC:vincenzo.gemignani@pec.it

« Phone number: 0039/050-3152612

Referring Person of Personal Data Processing's personal data:

« Name: Elisabetta Bianchini

« Address: via Nottolini 466, San Concordio (LU)
« Email: bianchini@quipu.eu

« PEC: elisabettabianchini@pec.it

« Phone number: 0039/050-3152630

5. Methods of processing
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The Data Controller processes the Data of Users in a proper manner and shall take appropriate security measures to
prevent unauthorized access, disclosure, modification, or unauthorized destruction of the Data.The Data
processing is carried out using computers and/or IT enabled tools, following organizational procedures and modes
strictly related to the purposes indicated. In addition to the Data Controller, in some cases, the Data may be
accessible to certain types of persons in charge, involved with the operation of the site (administration, sales,
marketing, legal, system administration) or external parties (such as third party technical service providers, mail
carriers, hosting providers, IT companies, communications agencies) appointed, if necessary, as Data Processors by
the Owner. The updated list of these parties may be requested from the Data Controller at any time.

6. Place

Personal data are processed at the Data Controller’s operating offices and in any other places where the parties
involved with the processing are located. For further information, please contact the Data Controller at privacy@qui
pu.eu.

7. Retention time

Personal data are kept for the time necessary to provide the service requested by the User, or stated by the
purposes outlined in this document, and the User can always request that the Data Controller suspend or remove
the data, sending an email at privacy@quipu.eu.

8. Cookies

A cookie is a file containing an identifier (a string of letters and numbers) that is sent by a web server to a web
browser and is stored by the browser. The identifier is then sent back to the server each time the browser requests a
page from the server. This enables the web server to identify and track the web browser.

We may use both "session" cookies and "persistent” cookies on the website. Session cookies will be deleted from
your computer when you close your browser. Persistent cookies will remain stored on your computer until deleted,
or until they reach a specified expiry date.

While browsing our website you may also receive cookies from third parties such as those used for Google Analytics,
a web analysis service supplied by Google, Inc. ("Google"). We use Google Analytics to analyze the use of our
website. Google Analytics generates statistical and other information about website use by means of cookies, which
are stored on users' computers. The information generated relating to our website is used to create reports about
the use of the website. Google will store this information. Google's privacy policy is available at: http://
www.google.com/privacypolicy.html.

Most browsers allow you to reject all cookies, whilst some browsers allow you to reject just third party cookies. For
example, in Internet Explorer (version 9) you can refuse all cookies by clicking "Tools", "Internet options", "Privacy",
and selecting "Block All Cookies" using the sliding selector. Blocking all cookies will, however, have a negative
impact upon the usability of many websites.

There are a number of different ways of managing cookies; please refer to the instruction manual or help screen of
your browser to determine how to control and adjust settings. Users may change the predefined configuration and
disable cookies (block them permanently) by setting the highest level of protection.

Below are the paths to follow to manage cookies on the following browsers:

Explorer:
https://support.microsoft.com/en-gb/help/17442/windows-internet-explorer-delete-manage-cookies

Safari:
https://support.apple.com/kb/PH21411?viewlocale=en_US&locale=en_US

Chrome:
https://support.google.com/chrome/answer/95647?hl=it-IT&hlrm=fr&hlrm=en

Firefox:
http://support.mozilla.org/it-1T/kb/enable-and-disable-cookies-website-preferences
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How to disable third party services' cookies:
Google Analytics services:

http://www.google.it/analytics/learn/privacy.html
https://tools.google.com/dlpage/gaoptout

Third party cookies are not controlled directly by the Data Controller, and so if you wish to revoke your consent to
use of these cookies you must contact the third parties' internet sites or go to the website www.youronlinechoices.c
om to obtain information on how to delete or manage cookies on the basis of the browser you use and to manage
your preferences regarding third-party profiling cookies.

In accordance with section 122 paragraph two of Legislative Decree 196/2003 and following simplified methods for
notification and acquisition of consent to use of cookies published in Gazzetta Ufficiale no. 126 on June 32014 and
the corresponding register of measures no. 229 dated May 8 2014, at the foot of each page of QUIPU website it is
possible to find the link to cookies in the Privacy Policy document.

9. Using your personal information

Personal information submitted to us will be used for the purposes specified in this privacy policy or in relevant
parts of the website.

We may use your personal information to:

send you e-mail invitation in product usability surveys;

keep you posted on last products’ updates;

send statements and invoices to you, and collect payments from you;

send you general commercial communications;

send you email notifications which you have specifically requested;

administer the website;

improve your browsing experience by personalizing our website;

enable your use of the services available on our website;

send you goods purchased via the website, and supply to you services purchased via the website;
deal with enquiries and complaints made by or about you relating to our website;
. keep the website secure and prevent fraud;

set up your free trial software license;

13. set up your license activation;
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We will not, without your express consent, provide your personal information to any third parties for the purpose of
direct marketing.

10. Duration of Data Processing

The duration of data processing is balanced with the scope of the processing itself. It is limited to the services
required by the customers. You can request for restriction or suspension of the processing by sending an email at pr
ivacy@quipu.eu.

11. Obligatoriness of personal data provision

Your consent to processing of personal data is mandatory for the Company for the reasons listed in section 2,
especially for the traceability of the medical device sold by the Company. If you do not agree with this consent, it
will not be possible to download Company's product or activate any evaluation/activation license.

12. How to propose requests for Personal Data

If you desire to modify, get access, ask for erasure or rectification, or any other request related to your personal
data provided, it is necessary to send an email to privacy@quipu.eu specifying your request. The Data protection
Officer or the controller will perform your request and reply to your mail.

13. Disclosures
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We may disclose your personal information to any of our employees, officers, agents, suppliers or subcontractors
insofar as reasonably necessary for the purposes set out in this privacy policy.

In addition, we may disclose your personal information:

1. tothe extent that we are required to do so by law;

2. in connection with any ongoing or prospective legal proceedings;

3. inorder to establish, exercise or defend our legal rights (including providing information to others for the
purposes of fraud prevention and reducing credit risk);

Except as provided in this privacy policy, we will not provide your information to third parties.
14. International data transfer

Information that we collect may be stored and processed in and transferred between any of the countries in which
we operate in order to enable us to use the information in accordance with this privacy policy.

Information which you provide may be transferred to countries (including the United States and Canada) which do
not have data protection laws equivalent to those in force in the European Economic Area.

You expressly agree to such transfers of personal information.
15. Security of your personal information

We will take reasonable technical and organizational precautions to prevent the loss, misuse or alteration of your
personal information.

We will store all the personal information you provide on our secure (password- and firewall-protected) servers.
All electronic transactions entered into via the website will be protected by encryption technology.

You acknowledge that the transmission of information over the internet is inherently insecure, and we cannot
guarantee the security of data sent over the internet.

QUIPU's activities include also ultrasound images analysis for third parties. Images provided by the customer to
Quipu should be in an anonymous form. Quipu, if required by the customer, can provide a cryptographic process to
ensure data security.

16. Personal data breach

In case of a personal data breach, QUIPU carries out specific actions in accordance with Regulation (EU) 2016/679
(General Data Protection Regulation). QUIPU shall without undue delay and, where feasible, not later than 72 hours
after having become aware of it, notify the personal data breach to the supervisory authority competent in
accordance with Article 55 of GDPR, unless the personal data breach is unlikely to result in a risk to the rights and
freedoms of natural persons. Where the notification to the supervisory authority is not made within 72 hours, it
shall be accompanied by reasons for the delay.

Article 32 of GDPR indicates that QUIPU shall implement appropriate technical and organizational measures to
ensure a level of security appropriate to the risk.

17. Policy amendments

We may update this privacy policy from time to time by posting a new version on our website. You should check this
page occasionally to ensure you are happy with any changes.

18. Your rights

A data subject shall have the right to obtain confirmation as to whether or not personal data concerning him exist
and to know their content and origin, to check their accuracy and to request integration or updating, or rectification
(section 7 of Legislative Decree no. 196/2003) or objection to data processing, as stated in Article 21 of GDPR. Your
rights are listed here:

« Article 12: Transparent information, communication and modalities for the exercise of the rights of the data
subject
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« Article 13: Information to be provided where personal data are collected from the data subject

« Article 14: Information to be provided where personal data have not been obtained from the data subject

« Article 15: Right of access by the data subject

« Article 16: Right to rectification

« Article 17: Right to erasure (‘right to be forgotten’)

« Article 18: Right to restriction of processing

« Article 19: Notification obligation regarding rectification or erasure of personal data or restriction of
processing

« Article 20: Right to data portability

« Article 21: Right to object

+ Article 22: Automated individual decision-making, including profiling

Under the same section, data subjects are entitled to request erasure, anonymization or blocking of data that have
been processed unlawfully, and in all cases to object to their treatment on legitimate grounds.

Requests in this regard should be sent to the Data Controller, sending an email at privacy@quipu.eu.
We may withhold such personal information to the extent permitted by law.

You can expressly agree to our use of your personal information for marketing purposes; you can opt out of the use
of your personal information for marketing purposes by sending an email to us at privacy@quipu.eu.

19. Third party websites

The website contains links to other websites. We are not responsible for the privacy policies or practices of third
party websites.

We may provide only your email address to third party websites in order to set up a survey about our services and
products. The email address will be used only to send the invitation to our surveys. Every kind of sensitive
information given to the survey provider are treated as an aggregate variable so both Quipu and any eventual third
part involved in surveys don’t retain anything except of what explained in section Cookies.

Itis in count that joining any kind of survey powered by a third part you accept also the private policy of the third
part.

We are not responsible of the eventual wrongs belonging to the third part.
20. Updating information

Please let us know if the personal information which we hold about you needs to be corrected or updated. You can
send an email to privacy@quipu.eu specifying your request.

21. Changes to this Privacy Policy

The Data Controller reserves the right to make changes to this privacy policy at any time by giving notice to its Users
on the website. It is strongly recommended to check this page often, referring to the date of the last modification
listed at the bottom. If a User objects to any of the changes to the Policy, the User must cease using this Application
and can request that the Data Controller removes the Personal Data. Unless stated otherwise, the then-current
privacy policy applies to all Personal Data the Data Controller has about Users.

22, Contacts

If you have any questions about this privacy policy or our treatment of your personal information, please write to us
by email to privacy@quipu.eu or by post to Quipu s.r.l., via Moruzzi 1, Pisa I-56124, Italy.

23. Data controller

The data controller responsible in respect of the information collected on this website is Vincenzo Gemignani, Via
Verdi 3/b, Torre del Lago (LU), Italy.
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13.4 Open source

This page contains Third Party Software Notices and/or Additional Terms and Conditions for licensed third party
software components included within Cardiovascular Suite software products.

The Qt Toolkit Copyright © The Qt Company Ltd. and other contributors
Qt is available under the GNU Lesser General Public License version 3.

The Qt Toolkit is Copyright (C) 2018 The Qt Company Ltd. and other contributors.
Contact: https://www.qt.io/licensing/

FFMpeg Copyright © Fabrice Bellard and FFMpeg Team
Modified sources: https://github.com/Quipusrl/FFmpeg

FFmpeg is free software; you can redistribute it and/or modify it under the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either version 2.1 of the License, or (at your option) any later
version.

FFmpeg is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied
warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser General Public
License for more details.

You should have received a copy of the GNU Lesser General Public License along with FFmpeg; if not, write to the
Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

QtAV Copyright © Wang Bin
Modified sources: https://github.com/Quipusrl/QtAV

QtAV is free software; you can redistribute it and/or modify it under the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either version 2.1 of the License, or (at your option) any later
version.

QtAV is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied
warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser General Public
License for more details.

You should have received a copy of the GNU Lesser General Public License along with QtAV; if not, write to the Free
Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

13.5LGPL2.1

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not
allowed.
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[This is the first released version of the Lesser GPL. It also counts as the successor of the GNU Library Public
License, version 2, hence the version number 2.1.]

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU
General Public Licenses are intended to guarantee your freedom to share and change free software--to make sure
the software is free for all its users.

This license, the Lesser General Public License, applies to some specially designated software packages--typically
libraries--of the Free Software Foundation and other authors who decide to use it. You can use it too, but we
suggest you first think carefully about whether this license or the ordinary General Public License is the better
strategy to use in any particular case, based on the explanations below.

When we speak of free software, we are referring to freedom of use, not price. Our General Public Licenses are
designed to make sure that you have the freedom to distribute copies of free software (and charge for this service if
you wish); that you receive source code or can get it if you want it; that you can change the software and use pieces
of it in new free programs; and that you are informed that you can do these things.

To protect your rights, we need to make restrictions that forbid distributors to deny you these rights or to ask you to
surrender these rights. These restrictions translate to certain responsibilities for you if you distribute copies of the
library or if you modify it.

For example, if you distribute copies of the library, whether gratis or for a fee, you must give the recipients all the
rights that we gave you. You must make sure that they, too, receive or can get the source code. If you link other
code with the library, you must provide complete object files to the recipients, so that they can relink them with the
library after making changes to the library and recompiling it. And you must show them these terms so they know
their rights.

We protect your rights with a two-step method: (1) we copyright the library, and (2) we offer you this license, which
gives you legal permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that there is no warranty for the free library. Also, if the
library is modified by someone else and passed on, the recipients should know that what they have is not the
original version, so that the original author's reputation will not be affected by problems that might be introduced
by others.

Finally, software patents pose a constant threat to the existence of any free program. We wish to make sure that a
company cannot effectively restrict the users of a free program by obtaining a restrictive license from a patent
holder. Therefore, we insist that any patent license obtained for a version of the library must be consistent with the
full freedom of use specified in this license.

Most GNU software, including some libraries, is covered by the ordinary GNU General Public License. This license,
the GNU Lesser General Public License, applies to certain designated libraries, and is quite different from the
ordinary General Public License. We use this license for certain libraries in order to permit linking those libraries
into non-free programs.

When a program is linked with a library, whether statically or using a shared library, the combination of the two is
legally speaking a combined work, a derivative of the original library. The ordinary General Public License therefore
permits such linking only if the entire combination fits its criteria of freedom. The Lesser General Public License
permits more lax criteria for linking other code with the library.

We call this license the "Lesser" General Public License because it does Less to protect the user's freedom than the
ordinary General Public License. It also provides other free software developers Less of an advantage over
competing non-free programs. These disadvantages are the reason we use the ordinary General Public License for
many libraries. However, the Lesser license provides advantages in certain special circumstances.

For example, on rare occasions, there may be a special need to encourage the widest possible use of a certain
library, so that it becomes a de-facto standard. To achieve this, non-free programs must be allowed to use the
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library. A more frequent case is that a free library does the same job as widely used non-free libraries. In this case,
there is little to gain by limiting the free library to free software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free programs enables a greater number of people to
use a large body of free software. For example, permission to use the GNU C Library in non-free programs enables
many more people to use the whole GNU operating system, as well as its variant, the GNU/Linux operating system.

Although the Lesser General Public License is Less protective of the users' freedom, it does ensure that the user of a
program that is linked with the Library has the freedom and the wherewithal to run that program using a modified
version of the Library.

The precise terms and conditions for copying, distribution and modification follow. Pay close attention to the
difference between a "work based on the library" and a "work that uses the library". The former contains code
derived from the library, whereas the latter must be combined with the library in order to run.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any software library or other program which contains a notice placed by the
copyright holder or other authorized party saying it may be distributed under the terms of this Lesser General
Public License (also called "this License"). Each licensee is addressed as "you".

A"library" means a collection of software functions and/or data prepared so as to be conveniently linked with
application programs (which use some of those functions and data) to form executables.

The "Library", below, refers to any such software library or work which has been distributed under these terms. A
"work based on the Library" means either the Library or any derivative work under copyright law: that is to say, a
work containing the Library or a portion of it, either verbatim or with modifications and/or translated
straightforwardly into another language. (Hereinafter, translation is included without limitation in the term
"modification".)

"Source code" for a work means the preferred form of the work for making modifications to it. For a library,
complete source code means all the source code for all modules it contains, plus any associated interface definition
files, plus the scripts used to control compilation and installation of the library.

Activities other than copying, distribution and modification are not covered by this License; they are outside its
scope. The act of running a program using the Library is not restricted, and output from such a program is covered
only if its contents constitute a work based on the Library (independent of the use of the Library in a tool for writing
it). Whether that is true depends on what the Library does and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library's complete source code as you receive it, in any
medium, provided that you conspicuously and appropriately publish on each copy an appropriate copyright notice
and disclaimer of warranty; keep intact all the notices that refer to this License and to the absence of any warranty;
and distribute a copy of this License along with the Library.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty
protection in exchange for a fee.

2. You may modify your copy or copies of the Library or any portion of it, thus forming a work based on the Library,
and copy and distribute such modifications or work under the terms of Section 1 above, provided that you also
meet all of these conditions:

+ a) The modified work must itself be a software library.

+ b) You must cause the files modified to carry prominent notices stating that you changed the files and the date of
any change.

+ ¢) You must cause the whole of the work to be licensed at no charge to all third parties under the terms of this
License.

« d) If afacility in the modified Library refers to a function or a table of data to be supplied by an application
program that uses the facility, other than as an argument passed when the facility is invoked, then you must make a
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good faith effort to ensure that, in the event an application does not supply such function or table, the facility still
operates, and performs whatever part of its purpose remains meaningful.

(For example, a function in a library to compute square roots has a purpose that is entirely well-defined
independent of the application. Therefore, Subsection 2d requires that any application-supplied function or table
used by this function must be optional: if the application does not supply it, the square root function must still
compute square roots.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from
the Library, and can be reasonably considered independent and separate works in themselves, then this License,
and its terms, do not apply to those sections when you distribute them as separate works. But when you distribute
the same sections as part of a whole which is a work based on the Library, the distribution of the whole must be on
the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each and
every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather,
the intent is to exercise the right to control the distribution of derivative or collective works based on the Library.

In addition, mere aggregation of another work not based on the Library with the Library (or with a work based on
the Library) on a volume of a storage or distribution medium does not bring the other work under the scope of this
License.

3. You may opt to apply the terms of the ordinary GNU General Public License instead of this License to a given copy
of the Library. To do this, you must alter all the notices that refer to this License, so that they refer to the ordinary
GNU General Public License, version 2, instead of to this License. (If a newer version than version 2 of the ordinary
GNU General Public License has appeared, then you can specify that version instead if you wish.) Do not make any
other change in these notices.

Once this change is made in a given copy, it is irreversible for that copy, so the ordinary GNU General Public License
applies to all subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of the Library into a program that is not a library.

4. You may copy and distribute the Library (or a portion or derivative of it, under Section 2) in object code or
executable form under the terms of Sections 1 and 2 above provided that you accompany it with the complete
corresponding machine-readable source code, which must be distributed under the terms of Sections 1 and 2
above on a medium customarily used for software interchange.

If distribution of object code is made by offering access to copy from a designated place, then offering equivalent
access to copy the source code from the same place satisfies the requirement to distribute the source code, even
though third parties are not compelled to copy the source along with the object code.

5. A program that contains no derivative of any portion of the Library, but is designed to work with the Library by
being compiled or linked with it, is called a "work that uses the Library". Such a work, in isolation, is not a derivative
work of the Library, and therefore falls outside the scope of this License.

However, linking a "work that uses the Library" with the Library creates an executable that is a derivative of the
Library (because it contains portions of the Library), rather than a "work that uses the library". The executable is
therefore covered by this License. Section 6 states terms for distribution of such executables.

When a "work that uses the Library" uses material from a header file that is part of the Library, the object code for
the work may be a derivative work of the Library even though the source code is not. Whether this is true is
especially significant if the work can be linked without the Library, or if the work is itself a library. The threshold for
this to be true is not precisely defined by law.

If such an object file uses only numerical parameters, data structure layouts and accessors, and small macros and
smallinline functions (ten lines or less in length), then the use of the object file is unrestricted, regardless of
whether it is legally a derivative work. (Executables containing this object code plus portions of the Library will still
fall under Section 6.)
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Otherwise, if the work is a derivative of the Library, you may distribute the object code for the work under the terms
of Section 6. Any executables containing that work also fall under Section 6, whether or not they are linked directly
with the Library itself.

6. As an exception to the Sections above, you may also combine or link a "work that uses the Library" with the
Library to produce a work containing portions of the Library, and distribute that work under terms of your choice,
provided that the terms permit modification of the work for the customer's own use and reverse engineering for
debugging such modifications.

You must give prominent notice with each copy of the work that the Library is used in it and that the Library and its
use are covered by this License. You must supply a copy of this License. If the work during execution displays
copyright notices, you must include the copyright notice for the Library among them, as well as a reference
directing the user to the copy of this License. Also, you must do one of these things:

+ a)Accompany the work with the complete corresponding machine-readable source code for the Library
including whatever changes were used in the work (which must be distributed under Sections 1 and 2 above); and,
if the work is an executable linked with the Library, with the complete machine-readable "work that uses the
Library", as object code and/or source code, so that the user can modify the Library and then relink to produce a
modified executable containing the modified Library. (It is understood that the user who changes the contents of
definitions files in the Library will not necessarily be able to recompile the application to use the modified
definitions.)

+ b) Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one that (1) uses
at run time a copy of the library already present on the user's computer system, rather than copying library
functions into the executable, and (2) will operate properly with a modified version of the library, if the user installs
one, as long as the modified version is interface-compatible with the version that the work was made with.

+ ¢) Accompany the work with a written offer, valid for at least three years, to give the same user the materials
specified in Subsection 6a, above, for a charge no more than the cost of performing this distribution.

« d) If distribution of the work is made by offering access to copy from a designated place, offer equivalent access
to copy the above specified materials from the same place.

« e) Verify that the user has already received a copy of these materials or that you have already sent this user a
copy.

For an executable, the required form of the "work that uses the Library" must include any data and utility programs
needed for reproducing the executable from it. However, as a special exception, the materials to be distributed
need not include anything that is normally distributed (in either source or binary form) with the major components
(compiler, kernel, and so on) of the operating system on which the executable runs, unless that component itself
accompanies the executable.

It may happen that this requirement contradicts the license restrictions of other proprietary libraries that do not
normally accompany the operating system. Such a contradiction means you cannot use both them and the Library
together in an executable that you distribute.

7. You may place library facilities that are a work based on the Library side-by-side in a single library together with
other library facilities not covered by this License, and distribute such a combined library, provided that the
separate distribution of the work based on the Library and of the other library facilities is otherwise permitted, and
provided that you do these two things:

« a) Accompany the combined library with a copy of the same work based on the Library, uncombined with any
other library facilities. This must be distributed under the terms of the Sections above.

« b) Give prominent notice with the combined library of the fact that part of it is a work based on the Library, and
explaining where to find the accompanying uncombined form of the same work.

8. You may not copy, modify, sublicense, link with, or distribute the Library except as expressly provided under this
License. Any attempt otherwise to copy, modify, sublicense, link with, or distribute the Library is void, and will
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automatically terminate your rights under this License. However, parties who have received copies, or rights, from
you under this License will not have their licenses terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not signed it. However, nothing else grants you
permission to modify or distribute the Library or its derivative works. These actions are prohibited by law if you do
not accept this License. Therefore, by modifying or distributing the Library (or any work based on the Library), you
indicate your acceptance of this License to do so, and all its terms and conditions for copying, distributing or
modifying the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the Library), the recipient automatically receives a
license from the original licensor to copy, distribute, link with or modify the Library subject to these terms and
conditions. You may not impose any further restrictions on the recipients' exercise of the rights granted herein. You
are not responsible for enforcing compliance by third parties with this License.

11. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not
limited to patent issues), conditions are imposed on you (whether by court order, agreement or otherwise) that
contradict the conditions of this License, they do not excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this License and any other pertinent obligations,
then as a consequence you may not distribute the Library at all. For example, if a patent license would not permit
royalty-free redistribution of the Library by all those who receive copies directly or indirectly through you, then the
only way you could satisfy both it and this License would be to refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the
section is intended to apply, and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest
validity of any such claims; this section has the sole purpose of protecting the integrity of the free software
distribution system which is implemented by public license practices. Many people have made generous
contributions to the wide range of software distributed through that system in reliance on consistent application of
that system; it is up to the author/donor to decide if he or she is willing to distribute software through any other
system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

12, If the distribution and/or use of the Library is restricted in certain countries either by patents or by copyrighted
interfaces, the original copyright holder who places the Library under this License may add an explicit geographical
distribution limitation excluding those countries, so that distribution is permitted only in or among countries not
thus excluded. In such case, this License incorporates the limitation as if written in the body of this License.

13. The Free Software Foundation may publish revised and/or new versions of the Lesser General Public License
from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Library specifies a version number of this License which
applies to it and "any later version", you have the option of following the terms and conditions either of that version
or of any later version published by the Free Software Foundation. If the Library does not specify a license version
number, you may choose any version ever published by the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free programs whose distribution conditions are
incompatible with these, write to the author to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes make exceptions for this. Our decision
will be guided by the two goals of preserving the free status of all derivatives of our free software and of promoting
the sharing and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE LIBRARY, TO THE
EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE LIBRARY "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER
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EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE LIBRARY
IS WITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT
HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OR INABILITY TO USE THE LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR
DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE
LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

13.6 LGPL 3

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007
Copyright © 2007 Free Software Foundation, Inc. <https://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not
allowed.

This version of the GNU Lesser General Public License incorporates the terms and conditions of version 3 of the GNU
General Public License, supplemented by the additional permissions listed below.

0. Additional Definitions.

As used herein, “this License” refers to version 3 of the GNU Lesser General Public License, and the “GNU GPL” refers
to version 3 of the GNU General Public License.

“The Library” refers to a covered work governed by this License, other than an Application or a Combined Work as
defined below.

An “Application” is any work that makes use of an interface provided by the Library, but which is not otherwise
based on the Library. Defining a subclass of a class defined by the Library is deemed a mode of using an interface
provided by the Library.

A “Combined Work” is a work produced by combining or linking an Application with the Library. The particular
version of the Library with which the Combined Work was made is also called the “Linked Version”.

The “Minimal Corresponding Source” for a Combined Work means the Corresponding Source for the Combined
Work, excluding any source code for portions of the Combined Work that, considered in isolation, are based on the
Application, and not on the Linked Version.

The “Corresponding Application Code” for a Combined Work means the object code and/or source code for the
Application, including any data and utility programs needed for reproducing the Combined Work from the
Application, but excluding the System Libraries of the Combined Work.

1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections 3 and 4 of this License without being bound by section 3 of the GNU
GPL.

2. Conveying Modified Versions.
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If you modify a copy of the Library, and, in your modifications, a facility refers to a function or data to be supplied by
an Application that uses the facility (other than as an argument passed when the facility is invoked), then you may
convey a copy of the modified version:

+ a) under this License, provided that you make a good faith effort to ensure that, in the event an Application
does not supply the function or data, the facility still operates, and performs whatever part of its purpose
remains meaningful, or

« b) under the GNU GPL, with none of the additional permissions of this License applicable to that copy.

3. Object Code Incorporating Material from Library Header Files.

The object code form of an Application may incorporate material from a header file that is part of the Library. You
may convey such object code under terms of your choice, provided that, if the incorporated material is not limited
to numerical parameters, data structure layouts and accessors, or small macros, inline functions and templates (ten
or fewer lines in length), you do both of the following:

« a) Give prominent notice with each copy of the object code that the Library is used in it and that the Library
and its use are covered by this License.
+ b) Accompany the object code with a copy of the GNU GPL and this license document.

4. Combined Works.

You may convey a Combined Work under terms of your choice that, taken together, effectively do not restrict
modification of the portions of the Library contained in the Combined Work and reverse engineering for debugging
such modifications, if you also do each of the following:

« a) Give prominent notice with each copy of the Combined Work that the Library is used in it and that the
Library and its use are covered by this License.

+ b) Accompany the Combined Work with a copy of the GNU GPL and this license document.

+ ) For a Combined Work that displays copyright notices during execution, include the copyright notice for
the Library among these notices, as well as a reference directing the user to the copies of the GNU GPL and
this license document.

+ d) Do one of the following:

+ 0) Convey the Minimal Corresponding Source under the terms of this License, and the Corresponding
Application Code in a form suitable for, and under terms that permit, the user to recombine or relink
the Application with a modified version of the Linked Version to produce a modified Combined Work,
in the manner specified by section 6 of the GNU GPL for conveying Corresponding Source.

+ 1) Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one
that (a) uses at run time a copy of the Library already present on the user's computer system, and (b)
will operate properly with a modified version of the Library that is interface-compatible with the
Linked Version.

+ e) Provide Installation Information, but only if you would otherwise be required to provide such information
under section 6 of the GNU GPL, and only to the extent that such information is necessary to install and
execute a modified version of the Combined Work produced by recombining or relinking the Application
with a modified version of the Linked Version. (If you use option 4d0, the Installation Information must
accompany the Minimal Corresponding Source and Corresponding Application Code. If you use option 4d1,
you must provide the Installation Information in the manner specified by section 6 of the GNU GPL for
conveying Corresponding Source.)

5. Combined Libraries.

You may place library facilities that are a work based on the Library side by side in a single library together with
other library facilities that are not Applications and are not covered by this License, and convey such a combined
library under terms of your choice, if you do both of the following:

+ a) Accompany the combined library with a copy of the same work based on the Library, uncombined with
any other library facilities, conveyed under the terms of this License.
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+ b) Give prominent notice with the combined library that part of it is a work based on the Library, and
explaining where to find the accompanying uncombined form of the same work.

6. Revised Versions of the GNU Lesser General Public License.

The Free Software Foundation may publish revised and/or new versions of the GNU Lesser General Public License
from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Library as you received it specifies that a certain
numbered version of the GNU Lesser General Public License “or any later version” applies to it, you have the option
of following the terms and conditions either of that published version or of any later version published by the Free
Software Foundation. If the Library as you received it does not specify a version number of the GNU Lesser General
Public License, you may choose any version of the GNU Lesser General Public License ever published by the Free
Software Foundation.

If the Library as you received it specifies that a proxy can decide whether future versions of the GNU Lesser General
Public License shall apply, that proxy's public statement of acceptance of any version is permanent authorization
for you to choose that version for the Library.
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