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1. GENERAL INFORMATION

1.1. HOW TO USE THIS GUIDE

Use this guide for both training and reference, regardless whether you are a new user, or a user who is
already familiar with the system.

Symbols, called icons, show up throughout the guide to assist you in quickly finding cautions,

suggestions, urgent information, reminders, and custom settings. You will find an explanation of these
icons in this chapter.

1.2. TEXT ICON

A Text written next to this caution sign indicates the most important information, safety

precautlons, or Warnmgs.

@
WY The stop sign indicates information that you should stop and read before continuing.

This icon is a reminder to do something. It may be information you read about in a
previous chapter. This icon may also indicate a suggestion or an idea, which may make it easier for you
to use the software.
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1.3. USING THE MOUSE

In this chapter are described the main functions of your mouse to quickly accomplish common
functions and speed up your work. It teaches you mouse behavior, which is common to all Windows™
OS.

If you are used to working with Windows you can jump to the next section.

o Left Mouse Button

This button is primarily used to select/deselect items on the desktop (for example an icon), to
move items on the desktop and to open items or start applications.

To select an item on the desktop
1. Place the cursor over the item to be selected.

2. Click once and quickly release the left mouse button (called left-click). The item is now
selected.

To deselect an item on the desktop

1. Position the cursor away from the selected item.
2. Click the left mouse button to deselect the item.
To move an item on the desktop

1. Point to the item.

2. Click and hold down the left mouse button and drag the item to another location. Release the
left mouse button at this point and this will release the item in the new location.

To open an item on the desktop
1.) Double-click on the item with the left mouse button.
2.) If the item is connected to an application, e.g. ComPACS Report Manager, this application

will be started. Other items like word processing files or spreadsheets will be opened with the
tool they were created with.

MediMatic Stl — ComPACS 10.7 — Ref: COMPACS-UG10.7-6 2012/11/04 Page 9 of 186




¢ Right Mouse Button

This button is primarily used to activate a context specific task menu associated with each item
on the desktop.

To complete common tasks on an item on the desktop
1. Right-click on any item on the screen.

2. A task menu appears, listing common tasks that you may want to carry out on this item. Click

a task from this new menu to activate it. In this case, it is irrelevant which mouse button you
click with.

¢ Middle Mouse Button

This button (if available) provides application specific functionality. Refer to the manuals of the
applications you use for detailed information.
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2. INTRODUCTION

The present user’s guide refers to the ComPACS Review Station software and integrated modules and
components.

2.1. INDICATIONS FOR USE

The device is a software product intended to be used by qualified medical professionals, after proper
installation on an appropriate hardware and middleware platform, for retrieving, archiving, transmitting,
viewing, analyzing and, reporting medical image and loops.

The software is designed to be installed by qualified IT professionals on an adequate and compatible
hardware platform.

CAUTIONS AND WARNINGS

ComPACS can be used for diagnostic purposes only according to the European 93/42/EEC,
2007/47/EC Medical Device Directive, USA FDA 510k and Canadian SOR91/24 regulations.
Diagnostic use under other regulations is expressly forbidden. Restrictions under some regulations
may also apply to specific product components.

ComPACS and integrated modules and components may be subject to additional limitations. Please
review the related certificates to determine which modules can be used for diagnostic purposes
according to the above regulations.

ComPACS and integrated modules and components are under the license, terms and warranty in this
document. Please review the license and warranty conditions carefully before using the device. Notice
that the use of this device indicates your acceptance of this license agreement and warranty.

ComPACS and integrated modules and components system requirements are indicated in the following
section. If the requirements are not met, the device may not function correctly.

The present document must be read carefully before using ComPACS and integrated modules and
components. In particular it is important to note the following warnings and advices.
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This software should not be used without prior training and a thorough understanding of the operating
instructions.

No other software must be installed in the review station other than compliant software for the
released components. Please contact ComPACS support if you want to install additional software. The
manufacturer or its representative are not responsible for problems attributable to unauthorized
changes, additions or deletions to the software or hardware device, or unauthorized installation of third
party software.

The information contained in this guide is intended only for the operation of the device. It does not
include information such as how to perform medical imaging procedures on the medical devices used
to obtain the DICOM images, on any medical procedures or on other medical devices.

Do not remove or change disks from the disk drive during disk read and write operations. This may
cause incomplete storage of data files, resulting in data loss.

If system power is lost during a patient study the content of the stored patient file may be incomplete.

Before saving or reviewing a patient study file, always double-check the patient name to be sure that it
corresponds to the correct one.

When a patient study is deleted, the files are permanently lost. Be sure to copy the patient study to
another storage media for archival before deleting it.

System administrators are responsible to ensure that the patient data is backed up daily to prevent the
risk of permanent data loss. Furthermore a daily backup of the SQL Server database also needs to be
scheduled.

When lossy compression is selected some information will be lost. The higher the compression ratio,
then greater will be the data loss.

Workstation or viewer deployment and/or usage based on virtual desktop or remote desktop
technologies is not supported. The usage of such technologies may alter image quality displayed and
lead to incorrect diagnosis.

Only use accessories and replacements which are recommended by MediMatic.
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2.2. SYSTEM REQUIREMENTS

ComPACS Workstation and ComPACS Web Workstation

Intel/AMD Quad Core processor ot higher
4GB RAM or higher, 80GB SATA disk,

e 48X CD or CD/DVD combo writer

e  Gigabit NIC 256MB

e  Graphics Card with Dual DVI Dual 19” flat panel LCD color monitors Resolution: 1024*1280
@ 60Hz, Brightness: 250cd/m®, Dot Pitch: 0.27mm Response Time: 8 ms

e Windows 7 Business/Ultimate, XP Professional, Internet Explorer 5.5 and above
e Keyboard, Mouse

Note. Windows Vista Business is also supported.

Note. Deployment based on Citrix® Virtual Desktops is not formally supported though it has
been known to work. See further warnings below.

ComPACS Web Viewer

Intel/AMD Dual Core equivalent processor ot above
2 GB RAM or higher, 5GB disk or above

10Mbps or higher NIC

Color monitor min resolution of 1024*768

Windows 7, XP Professional, Internet Explorer 5.5 and above
Keyboard, Mouse

Note. Windows Vista Business is also supported.

Note. Deployment based on Citrix® Virtual Desktops is not formally supported though it has
been known to work. See further warnings below.

Third Party Components

When ComPACS is integrated with third party components (for example Philips QLAB) some
additional requirements may apply. Please refer to the third party component documentation for
additional requirements specifications.
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A Application usage on system configurations different to those explicitly indicated is prohibited.
Users shall be responsible for any and all consequences, including incorrect application behavior,
performance, data loss, data corruption, and/or incortrect computations.

A No other software must be installed in the review station other than compliant software for
the released components. Please contact CardioPACS 5.0 support if you want to install additional
software. MediMatic or its representative are not responsible for problems attributable to unauthorized
changes, additions or deletions to MediMatic software or hardware, or unauthorized installation of
third party software.

A Workstation or viewer deployment and/or usage based on virtual desktop or remote desktop
technologies is not supported. The usage of such technologies may alter image quality displayed and
lead to incorrect diagnosis.
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LICENSE - COPYRIGHT - WARRANTY

ComPACS Review Station and integrated modules and components
MediMatic S.r.1., Copyright © 2004-2012. All rights reserved.

NOTICE TO USER: PLEASE READ THIS LICENSE AGREEMENT CAREFULLY. BY
COPYING, INSTALLING OR USING ALL OR ANY PORTION OF THE SOFTWARE YOU
ACCEPT ALL THE TERMS AND CONDITIONS OF THIS AGREEMENT, INCLUDING, IN
PARTICULAR THE LIMITATIONS ON: USE, TRANSFERABILITY, WARRANTY AND
LIABILITY.

YOU AGREE THAT THIS LICENSE AGREEMENT IS LIKE ANY WRITTEN NEGOTIATED
AGREEMENT SIGNED BY YOU. THIS LICENSE AGREEMENT IS ENFORCEABLE
AGAINST YOU AND ANY LEGAL ENTITY THAT OBTAINED THE SOFTWARE AND ON
WHOSE BEHALF IT IS USED: FOR EXAMPLE, IF APPLICABLE, YOUR EMPLOYER.

IF YOU DO NOT AGREE TO THE TERMS OF THIS LICENSE AGREEMENT, DO NOT USE
THE SOFTWARE. PLEASE CONTACT MEDIMATIC OR YOUR RESELLER FOR TERMS OF
AND LIMITATIONS ON RETURNING THE SOFTWARE FOR A REFUND.

BY USING THE SOFTWARE YOU ACKNOWLEDGE THAT YOU HAVE READ THIS
LICENSE AGREEMENT, UNDERSTAND IT, AND AGREE TO BE BOUND BY ITS TERMS.

LICENSE AGREEMENT

This License Agreement constitutes the entire, final, and exclusive Agreement and supersedes any and
all other prior or contemporaneous oral representations or agreements between the parties relating to
the subject matter hereof. Please note however that you may have another written agreement directly
with MediMatic and undersigned by both parties that supplements or supersedes all or portions of this
agreement.

No amendments or modifications of this Agreement may be made except in writing signed by both
parties. This Agreement is severable, and if any term or provision hereof is determined to be invalid or
unenforceable, such determination shall not in any way affect the validity or enforceability of the
remaining provisions hereof and any such term or provision shall be reformed, if reasonably possible,
only to the extent necessary to make it enforceable.

Software License

MediMatic Stl and its suppliers own all intellectual property in the Software. The Software is licensed,
not sold. MediMatic Stl permits you to copy, download, install, use, or otherwise benefit from the
functionality or intellectual property of the Software only in accordance with the terms of this
agreement. Use of some third party materials and services included in or accessed through the Software
may be subject to other terms and conditions typically found in a separate license agreement, terms of
use or "Read Me" file located within or near such materials and services.

MediMatic Stl — ComPACS 10.7 — Ref: COMPACS-UG10.7-6 2012/11/04 Page 15 of 186



As long as you comply with the terms of this agreement, MediMatic Srl grants you a non-exclusive,
non-transferable license to use the Software in the manner and for the purposes described in the
Documentation, as further set forth below.

You may install and use one copy of the Software on one (1) computer for each valid license in your
possession. If the valid license in your possession grants you concurrent user access then you may
install a copy of the Software on more computers belonging to you or your organization up to the limit
indicated by such license. The total number of concurrent users at any time may not exceed the number
indicated by your valid license.

You may make a one (1) or two (2) backup copies of the Software, provided your backup copies are
not installed or used for other than archival purposes.

Intellectual Property Ownership

The Software and any authorized copies that you make are the intellectual property of and are owned
by MediMatic S.r.]. and its suppliers of third party components, if any. The structure, organization and
code of the Software are the valuable trade secrets and confidential information of MediMatic and such
suppliers.

MediMatic, and its third party component MediMatic S.r.l. if any, retain all right, title, and interest in
and to the Software, the Documentation, and any and all services performed in connection therewith,
and any other content, products, documentation, software, materials, or other technology related to the
Software including, but not limited to, any and all modifications, enhancements, updates, and
configurations, whether written, printed, electronic, or in source code or any other format, and any
patent, copyright, trade secret, trademark, service mark, or other intellectual property rights in any of
the foregoing (the “MediMatic Property”).

MediMatic grants only those rights and licenses expressly provided for herein and it does not hereby
transfer any title or ownership interest in the MediMatic Property, nor in any third party intellectual
property, nor in any modifications, enhancements, or derivative works thereof. You shall not interfere
with or otherwise challenge MediMatic’s rights in the MediMatic Property, nor remove or alter, nor
allow to be removed or altered, any notice, symbol, or legend of any trademark, copyright notice, or
other proprietary rights appearing in or on any of the MediMatic Property. You hereby assign to
MediMatic all rights you may have in any and all suggestions, concepts, improvements, or other
enhancements communicated by you to MediMatic that are incorporated into the Software.

You shall keep the Software and the Documentation free and clear from any claims, liens, or
encumbrances. You shall not: (i) modity, translate, reverse engineer, decompile, disassemble, create
derivative works of, or otherwise attempt to derive any source code of the Software; (ii) alter or copy,
or permit a third party to alter or copy, any part of the Software, except for a reasonable number of
back-up copies of the Software for safety or archival purposes only; (iii) use the Software to provide
service bureau, time sharing, access through a public computer bulletin board or “shareware”
distribution process, or other services to third parties; nor (iv) sublicense, distribute, sell, assign,
transfer, lease, rent, disclose, demonstrate, or allow access to the Software or the Documentation to any
person except your agents or employees, and then only to the extent necessary to operate the Software
as licensed hereunder.
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Retention of Title

Title to the software licenses not fully paid by you although delivered shall be retained by MediMatic
until the receipt of full payment.

User Responsibilities

When using the Software, you shall be solely responsible for administering access privileges and
maintaining the security of all user names, passwords, and other Confidential Information (as defined
below) relating to your use of the Software. You shall promptly: a) report to MediMatic any errors or
irregularities in connection with the Software and provide copies of any and all programs, reports, data
files, and other materials requested by MediMatic; and b) provide support sufficient for MediMatic to
attempt to duplicate such failure; and c) provide sufficient test time within which MediMatic shall use
commercially reasonable efforts to correct such failure.

You understand that Licensed Material may include third party software or other intellectual property
and agrees that you shall treat such third party material as you do the Licensed Material. You shall
assume full responsibility for all risk associated with your use of the Software, including, but not limited
to, any financial obligation arising with respect to your patients or other third parties.

Restrictions

You may not copy the Software except as expressly stated in writing in the present agreement. Any
permitted copy of the Software that you make must contain the same copyright and other proprietary
notices that appear on or in the Software.

You may not modify, adapt or translate the Software. You may not reverse engineer, decompile,
disassemble or otherwise attempt to discover the source code of the Software except to the extent you
may be expressly permitted under applicable law to decompile only in order to achieve interoperability
with the Software.

The Software may include various applications, utilities and components, may support multiple
platforms and languages and may be provided to you on multiple media or in multiple copies. You are
not required to use all component parts of the Software, but you may not unbundle the component
parts of the Software for use on different Computers. You may not unbundle or repackage the
Software for distribution, transfer or resale.

YOU MAY NOT RENT, LEASE, SELL, SUBLICENSE, ASSIGN OR TRANSFER YOUR
RIGHTS IN THE SOFTWARE, OR AUTHORIZE ANY PORTION OF THE SOFTWARE TO
BE COPIED ONTO ANOTHER INDIVIDUAL OR LEGAL ENTITY'S COMPUTER EXCEPT
AS MAY BE PERMITTED HEREIN.

It is forbidden to transfer the rights to use this software without explicit written permission by
MediMatic S.r.l.

Except as permitted by the present license, no part of this guide may be reproduced, stored in a
retrieval system, or transmitted, in any form or by any means, electronic, mechanical, recording, or
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otherwise, without the prior written permission of MediMatic Stl. Please note that the content in this
guide is protected under copyright law even if it is not distributed with the related software.

The content of this guide is furnished for informational use only, is subject to change without notice,
and should not be construed as a commitment by MediMatic Stl. MediMatic Stl assumes no
responsibility or liability for any errors or inaccuracies that may appear in the informational content
contained in this guide.

Updates

If the Software is an upgrade or update to a previous version of MediMatic software, you must possess
a valid license to such previous version in order to use such upgrade or update. After you install such
update or upgrade, you may continue to use any such previous version in accordance with its end-user
license agreement only if (a) the upgrade or update and all previous versions are installed on the same
device, (b) the previous versions or copies thereof are not transferred to another party or device unless
all copies of the update or upgrade are also transferred to such party or device and (c) you acknowledge
that any obligation MediMatic may have to support the previous version(s) may be ended upon the
availability of the upgrade or update.

No other use of the previous version(s) is permitted after installation of an update or upgrade.
Upgrades and updates may be licensed to you by MediMatic with additional or different terms.

Warranty

MediMatic warrants that it has the right to license the Software to you and that the Software, as
delivered to you, will function substantially as described in the Documentation for a period of one (1)
year (the “Warranty Period”) following the date of Software purchase. MediMatic’s sole responsibility
under the warranty with respect to any material defects in the Software shall be its use of commercially
reasonable efforts to correct such defect or to replace the Software within a reasonable period of time.
If MediMatic is unable to so repair or replace the Software, MediMatic shall refund you the portion of
the Software license fee that relates to the defective portion of the Software. MediMatic further
warrants that all services provided by MediMatic shall be performed in a professional manner
appropriate to industry standards. Notwithstanding the foregoing, MediMatic shall have no
responsibility for, and this warranty shall be voided in the event of: (a) errors or defects caused by your
neglect, misuse, or damage to the Software; (b) use of the Software with any technology not in
accordance with MediMatic’s written recommended configurations; or (c) any loss or damaging
dissemination of data due to breach of security technology used by you in connection with the
Software. MediMatic does not warrant that the operation of the Software will be uninterrupted or
error-free. Except as expressly set forth in the Agreement, MediMatic makes no other warranty of any
kind, either express or implied, including, but not limited to, the implied warranties of merchantability,
fitness for a particular purpose, title, and non-infringement.

You understand and acknowledge that the Software involves the use of computer applications
performing sophisticated operations in order to assist you in the practice of medicine, but that the
Software is not a substitute for competent human intervention and judgment. You shall be solely
responsible for the accuracy and adequacy of information and data furnished for processing and any
use made by you or your employees of the output of the Software or any reliance thereon. Regardless
of whether this Agreement or any remedy hereunder may be considered to have failed of its essential
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purpose, in no event shall MediMatic’s cumulative liability to you, your patients or other parties for any
and all claims regarding the Agreement, regardless of the form of action, whether arising under
contract, tort, warranty, or otherwise, exceed the amount paid by you to MediMatic: (a) for the software
fee; (b) for the software support and maintenance fees paid during the twelve months prior to the date
this cause of action first occurred; or (c) for that portion of the services that related to the specific
liability. Notwithstanding the foregoing, under no circumstance shall MediMatic, or its third party
suppliers of component software if any, have any liability to you or any third party for any
consequential, incidental, indirect, special, or punitive damages or costs, including, but not limited to:
loss of revenue, profits, services, data or equipment; interruption of business; costs of substitute goods
or services: computer malfunction, viruses, or other digital hazard; unavailability or inaccuracy of any
data in the software; any action or non-action taken by you in reliance upon the software; medical
malpractice claims, and any and all other circumstances, regardless of whether MediMatic has been
advised, knew, or should have known of the possibility thereof. You understands that the fees charged
by MediMatic in this Agreement reflect the allocation of risks expressed by the limited warranties, the
exclusive limited remedies for breach of those limited warranties, and the limitations of liability
damages that are set forth in this Agreement. By using the Software you accept these terms and affirm
that you understand that to change them would affect the economic bargain expressed in this
Agreement.

MediMatic, at its own expense, shall defend, indemnify and hold you harmless against claims that the
Licensed Material constitutes an infringement of a patent, copyright, or other proprietary rights of a
third party (except for those claims for which you indemnify MediMatic, below), provided you permit
MediMatic, in its sole discretion, to defend or settle the claims. If the Softwate is held to constitute an
infringement of a copyright, patent, or other proprietary right of a third party, and your of such
Software is enjoined, MediMatic shall, at its sole expense and option: (i) procure for you the right to
continue using the Software free of any liability for infringement or violation; (i) replace or modify the
Software with equivalent, non-infringing Software; or (iif) upon your return of the infringing Software,
provide you a refund of the amount you paid to MediMatic for the infringing item(s), less depreciation
based on a five (5) year straight-line depreciation schedule. THIS PARAGRAPH STATES THE
ENTIRE OBLIGATION OF MEDIMATIC FOR INFRINGEMENT OF TRADEMARKS,
PATENTS, OR OTHER INTELLECTUAL PROPERTY RIGHTS.

You shall indemnify, defend, and hold harmless MediMatic, and its officers, directors, employees,
agents, successors, and its third party suppliers of software components ("MediMatic Indemnitees")
for, from, and against any claim or action brought against MediMatic by or on behalf of any of your
patients or by or on behalf of any other person or third party arising out of the acts or omissions of
your employees or agents. Moreover, you shall indemnify, defend, and hold harmless the MediMatic
Indemnitees for, from, and against any claim by any third party against MediMatic based on: (a) any
error, defect, or inaccuracy in the Software or the Medical Data caused by you; (b) your modification of
the Medical Data, provided that the foregoing claim or action would not have arisen but for such
modification; or (c) the infringement by the Software of any proprietary or intellectual property rights
of a third party resulting from your design, ideas, specifications, or alteration of the Software; or (d) use
of the Software in combination with any non-MediMatic items except those specifically approved in
writing by MediMatic.

The indemnification obligations of both Parties herein are contingent on the indemnitee providing to
the indemnitor: (a) prompt written notice of existence of any claim; (b) full cooperation in the
settlement or defense of such claim; (c) within ten (10) days of receiving such claim, all information
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reasonably necessary to defend or settle such claim; (d) all information within indemnitee’s control
necessary for the indemnifying party to conduct a defense; and (e) sole control of the defense or
settlement negotiations. The indemnitee may participate in the defense or settlement at its own
expense.

The Parties hereby acknowledge that their personnel may access information that the other Party
deems to be confidential, proprietary and of commercial value (the “Confidential Information”). As
used herein, Confidential Information means: (a) any and all proprietary or confidential business
information or data related to the disclosing Party, or such Party’s operations, employees, services,
patients, or customers, including any such information of which the receiving Party becomes aware as a
result of its performance under this Agreement, and (b) Trade Secrets, whether in oral, written, or
electronic form. With respect to MediMatic, the MediMatic Confidential Information shall include for
example the Software and the Documentation, and any source code, object code, data structures,
methods, algorithms, flowcharts, and other materials related to the Software. As used herein, “Trade
Secrets” means information related to the business of the disclosing Party that derives actual or
potential economic value from not being generally known to or readily ascertainable by other persons
and that the disclosing Party uses reasonable efforts to maintain as secret. Each Party shall only disclose
the Confidential Information to its employees or agents that have a strict need to know, and shall use at
least a reasonable standard of care to prevent disclosure of the other Party’s Confidential Information.
Without limiting the foregoing, neither Party shall disclose any terms of this Agreement to any other
entity without prior written consent. The receiving Party shall immediately notify the disclosing Party
upon gaining knowledge of any disclosure, loss, or use of the disclosing Party’s Confidential
Information in violation of this Agreement. The limitations within this paragraph shall not apply to any
information that: (i) was in the public domain at the time of disclosure or became a part of the public
domain after disclosure through no fault of the receiving Party; (ii) was independently developed by the
receiving Party; (iii) was provided to the receiving Party by a third party who had a lawful right to such
information without a breach of duty owed to the disclosing Party; or (iv) is required to be disclosed by
judicial or administrative process ot by law or regulation, provided that the Party so required to disclose
the Confidential Information shall notify the other Party and shall provide reasonably necessary
information to enable the other Party to take action to protect such Party’s interests. The covenants of
confidentiality set forth herein shall survive the termination of this Agreement for a period of three (3)
years.

Term, Termination and Disputes
This Agreement is effective until terminated according to the procedures specified below.

You may terminate this Agreement if MediMatic S.r.]l. materially breaches any of the terms and
conditions of this Agreement and fails to remedy that breach. Upon material breach of this Agreement
by MediMatic S.r.l,, you shall notify MediMatic S.r.l. of its claim in writing and MediMatic S.r.l. shall
have ninety (90) days to remedy the breach. If the breach is not so remedied, you may terminate this
Agreement. Upon such termination of this Agreement by you, you shall immediately return the
Software, Documentation, and any other MediMatic Confidential Information to MediMatic, and
permanently destroy any such materials that may be stored in any non-returnable form including, but
not limited to, electronic, paper, fiche, etc. You shall nevertheless be responsible for all outstanding
payments for products and services provided and expenses due up to the date of termination, excepting
only payment for defective product components or services which are the proximate cause of the
breach
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MediMatic may terminate this Agreement if you materially breaches any of the terms and conditions of
this Agreement and fails to remedy that breach. Upon material breach of this Agreement by you,
MediMatic shall notify you of its claim in writing and you shall have ninety (90) days to remedy the
breach. If the breach is not so remedied, MediMatic may terminate this Agreement, and you shall
immediately return the Software, Documentation, and any other MediMatic Confidential Information
to MediMatic, and permanently destroy any such materials that may be stored in any non-returnable
form, and shall immediately pay all unpaid amounts which would have been due MediMatic after the
complete delivery of software licenses, services and support.

The parties hereto declare to be willing to settle, in a friendly way, any dispute arising about the validity,
interpretation and/or petformance of these terms. Prior to bringing any action in a court of law or to
terminating this Agreement, the Parties agree that senior management representatives
(“Representatives”) from each Party will meet, in person or telephonically, within twenty (20) business
days of a Party’s written request for resolution of a dispute. The Representatives will attempt in good
faith to resolve any disputed issues. No action or notice of termination shall be brought or shall be
effective until 20 (twenty) business days after such meeting has taken place, or such later date to which
the Parties mutually agree. Should the dispute not be resolved during this meeting or a later date agreed
to by the Parties, then the aggrieved Party or Parties may bring notice of breach or termination.

All provisions of this Agreement relating to disclaimers of warranties, limitation of liability, remedies,
damages, confidentiality, and any other terms that either expressly or by their nature should survive,
shall survive any termination of this Agreement, and shall continue in full force and effect.

Assignability, Notice and Force Majeure

You may assign its rights and delegate its duties and obligations hereunder to an acquiring or successor
entity upon written notice to MediMatic. MediMatic may assign its rights and delegate its duties and
obligations hereunder to an acquiring or successor entity upon written notice to you or throughout
communication on the MediMatic’s web site.

Any notice hereunder shall be deemed to have been duly given only if submitted in writing and
delivered by (i) certified mail, return receipt requested, (ii) facsimile, or (iii) reputable overnight courier
service, to the address of the receiving party as set forth herein or such other address as such party may
indicate. Notices shall be deemed delivered when received by the party being notified. The failure by
any Party to exercise any right provided herein shall not be deemed a waiver or forfeiture of any such
right.

Neither Party shall be liable for any default in its obligations under this Agreement due to natural
disasters, acts of God, riots, war, epidemics, labor disputes, governmental restrictions, mechanical or
electrical breakdown, interruption of utility services, shortages or delays in obtaining suitable materials,
transportation difficulties, acts of subcontractors, or any other acts which are beyond either Party’s
reasonable control.

Independent Contractors

The Parties agree that each is performing its obligations hereunder as an independent contractor, and
no joint venture, partnership, employment, or other relationship is being created by this Agreement.

MediMatic Stl — ComPACS 10.7 — Ref: COMPACS-UG10.7-6 2012/11/04 Page 21 of 186



Neither Party has any express or implied right, power, or authority to enter into any agreement or any
commitment on behalf of the other.

Governing Law

Without limiting any other provision of this Agreement, each party shall be solely responsible for its
own compliance with all applicable laws and regulations. This Agreement shall be construed in
accordance with the substantive laws in force in Italy without respect to its conflicts of laws principles,
and any action or proceeding related to this Agreement shall be brought only in the courts located in
Genova, Italy which shall have exclusive jurisdiction over all disputes relating to this agreement. No
legal action related to this Agreement, regardless of its form, may be brought by either party more than
two (2) years after the cause of action first accrued.

VP8 CODEC

MediMatic DICOM Web Compression 1 is a non standard, lossy DICOM compression syntax that
makes use of Google® VP8 Codec that is subject to the following licensing terms.

Copyright (c) 2010, Google Inc. All rights reserved.

THE VP8 CODEC SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND
CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR
TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF
THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.
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3. LAUNCHING THE APPLICATION

3.1. ACTIVATION AND LOGIN

To start the ComPACS Review Station simply double-click on the icon that is on your desktop.

The presence of the icon on the desktop depends on the options selected during
installation. Usually the link refers to an executable that is also present on the installation path: generally
C:\Program Files\Medimatic\ ComPACS\W orkstation.

F\

The present operator’s guide for ComPACS plugged-in modules documents their use
integrated into the ComPACS Review Station. In case such components are integrated into a third
party product please refer to such product operator’s guide for specific and additional instructions.

F\

ComPACS Report Manager operates together with the Reporting and Off-line analysis
modules. If none of these modules are activated you will be prompted to activate at least one of them
before proceeding.
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At launch, the software needs some time to configure and to load the application and the installed
modules correctly. A splash window will be displayed during this operation.

MediMatic Solutions

ComPACS Review Station

Wizt ug or Contact uz throughout our web zite: WA, COMDACE, SO

Loading Plug-inz. ..

If the workstation is connected to a local archive or a remote server, a window will prompt you to login
as follows.

MediMatic Solutions

ComPACS Rewview Station

Client AE: COMPACSWES
IJger nare: || |
Pagzsword: | |
Domain: MEDIMATICT |
Archive: | COMPACS v |
Login l ’ Anongmous ] ’ Cancel ]
For information or upgrades wisit: LA, COMDACE. SO

In this window you must enter your User Name, your Password, the Microsofti® Active Directory (Windows®
OS login) to which your user name belongs and select which ComPACS archive to use. The last two
parameters are generally set to default values upon set-up.
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ComPACS does not force you to use an independent authentication mechanism but
exploits the same user name and passwords used to log on the Windows® OS.

Generally there is only one Archive Confignration (the drop down menu at the bottom) in the
set-up. If there is more than one archive to which it is possible to connect, you need to make sure the
one selected is the one in which you effectively want to log in.

WY If no archive configuration has been configured you will be automatically directed to the
configuration window. Please refer to the chapter Confignration for more details.

In some viewer only configurations, it is possible to be logged as Anonymous users;
though you will have no access to the archive, all the functions of the stand-alone viewer will still work.
This is the default behavior when the Arehive is not installed.

W If Single Sign On is enabled for the default Arhive configuration, the system will
automatically proceed to authentication on the basis of the current Windows logged on user. In order
to inhibit such functionality, keep the Shiff key press while the application is launching.
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3.2. CHANGING PASSWORD

In order to change the log-in password, you need to select the Change Password item from the File menu.

Cpen File. .. Chrl+F
2=} Open Media... ChrH+O
Explore Folder. .. ChH+E

Close all Patients

Ptink Setup..,
Program Settings...
Lock Application. ..
Change Password. ..

Exit

A dialog window will display the main log-in information of the Archive you are referring to (Archive
Configuration, User Name and Domain) and prompt you to enter the current password (for safety
purposes) and the new password. The new password also needs to be retyped for confirmation.

Change User Password...

MediMatic Solutions

ComPaLCS

Log o to: COMPALS

Uzer name: |El |
Damain |MEDIM.~‘-‘«TIC1 |
0ld Pasgword: | |

Mew Pasaword: | |

Confirn Passwoard: | |
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ComPACS exploits the same user name and passwords used to log on the Windows®
OS. This means that changing the password within ComPACS will also require changing the password
to access the Windows® system.

S0P

The new password must follow the rules and restrictions (minimum length, complexity,
etc..) defined by the related Windows® Domain.

3.3. IDLE TIME PROTECTION

In order to lock the application, you need to select the Lock Application item from the File menu. The
following dialog window will prompt you to enter the logged in user credentials before re-accessing the
application.

MediMatic Solutions

ComPacs
Client AE: PACS_COMPACSWEST

The application is lacked by user:

Jser name: |E |

Pazzwoard: | |

Domair: MEDIMATICT |

Buchive: | COMPACS |
[ Unlock,

For information or upgrades wisit: WA, COMDAcE. Com

The application will also lock automatically after a period of user inactivity is reached on the
workstation. This period of time is defined by the system. A second timeout can also be defined to
automatically exit the application.

510

WY If an item such as a report is in edit mode the application will not exit, but will only lock.
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4. APPLICATION LAYOUT

The appearance of some objects within the viewer may vary. It depends on the installed
modules.

Once you have started the program, the main window will appear.

i ComPACS - ive: COMPACS - Client: PACS_COMPACSWKS1 - User: VIRTUALLUCE1\a

The following are the four key components to the main window.

1) The menu bar, on the top of the screen. On the menu bar you can open, save, print, edit, and close
data. You can also retrieve information and set the general properties of the software;

File  Edt ‘iew Toolz Amchive
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The menu bar can differ in relation to the optional modules installed. For example the .Arhive menu is
only present if a local or remote archive is connected. Additional menus or submenu items may also be
present.

2) The tools bar just under the menu bar. On this bar there are various icons that represent tools (i.e.
filters, zoom, etc) that you can apply to the selected image. In addition, there are play commands, and
buttons to enter the archive (if installed) or to open a media. Additional buttons to create reports may
also be present if the related modules are installed.

SO -E& Om-«O-= Wad AP Fpi-pp @-e- K- o-w- @M

3) The controls window on the left allows you to have direct control on a patient, a study, a study
documents and reports, a series and on the images (that are displayed as thumbnails). Here you can
retrieve the information (on patient, studies, documents and reports, series, images). You can archive,
you can attach files, and write a memo if the related modules are installed.

Patient Lizt I
0 Marne
ANDEMD  Doe John

Study List

Cate Study Mame
0&) 1307
Report Lizt I
Documents | Data
Date Tirne Title

072790 184512 Adult Echocar...

= Mod... Lat.
1 s
=13
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4) Finally, the tabs window is the main window of ComPACS Review Station, where the images and
the loops are displayed. If you are searching for a media the explore window appears in the tabs
window, indicated as an additional tab at the top; the attachments, the memos, and the reports (if the
related modules are installed) are all displayed in the tabs window.

4 b x

Images |

Images  Emplorer | qprx
= Explore
SR w | Patientz W™ 0 Studies N*: 0 Label: Media File:

Last Marne First Marne: jin} Sex DOB Date Study Description Referring|
£ LAl ES >
Series and Image Preview

Mod,  N* Lat. Body Part Performing Physician
£ >
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5. QUICK START

ComPACS Review Station automatically recognizes DICOM media. To view the content of a media
simply put it in the applicable media reader (for example CD/DVD drive or Magneto-Optical drive) of
your computer.

Once the content of the media is interpreted, ComPACS automatically opens an explorer interface.

A DICOMDIR file has to be present in the root directory of the media otherwise the media
is not recognizable by the software. The ComPACS review station can read some proprietary file
formats as well, such as DSR-TIFF and DEFF.

If the media is not automatically detected it is possible to access and explore the media

content by clicking the = Open Media button on the toolbar.

A similar operation can be performed to access the central archive instead of the media

content. To do so, click the = Search Archive button on the toolbar. Please refer to Archive sections for
more detailed instructions.

At this point the list of the studies is presented, displayed with some associated information and image
thumbnails. To select a patient select it and click on open, or simply double-click on it. The same
operation can also be performed at the study, series, or image level.
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The selected items will be then opened for review. The service window on the left will display the
information about the selected patient, the study, the series and the images’ thumbnails. The Izages tab
window will display the first image or loop selected. The picture below shows a sample screenshot.

06/12/2007 01:52:38PM TIS0.8 MI 1.4
S5-1/Adult

Date Study Name
06/13j07

=
Documents | Data

Date o e

07/27/10 184512 Adult Echacar...

5.1. QUICK ACCESS TO MAIN FUNCTIONS

If the DICOM items are image loops, they can be played by using the play commands on the tool bar.
P Forward play / Stop if re-clicked

4 Backward play / Stop if re- clicked

P and . < together Sweeping play
- Next frame

« Previous frame

P Last frame

- First frame
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Or by the smart keys on your keyboard.
J Play Forward / Stop
PgT Previous Thumbnail

Pgl« Next Thumbnail

<« Previous Frame
- Next Frame
T First Frame
J Last Frame

F1 On-Line Help
F2 Toggle Normal/Full Screen view
By clicking the right mouse button when the cursor is in the tabs window, a quick access menu will

appear to allow a rapid selection of some program function (i.e. zooming, display mode selection,
information, etc).
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6. REVIEW STATION

6.1. OPENING FILES

6.1.1 FILE FORMATS

Opening and closing a file set through the DICOMDIR, (the file that according to the DICOM 3.0
standard contains all the information on the images present in the media support), is typically
performed automatically by the program that detects respectively, media insertion and removal.

The DICOMDIR file has to be present in the root directory of the considered media. ComPACS viewer
can read some proprietary file formats as well, such as DSR-TIFF and DEFF.

6.1.2 OPENING A FILE FROM REMOVABLE DRIVES

If your computer does not allow the detection of disk insertion and removal, or the DICOMDIR file is
not in the root of the media, it is still possible to open a DICOM file set by clicking the explore icon

This can be done as well by clicking on the Fi/e menu then choosing Open Media (hotkey Ctrl+O)
8 .
Cpen File... Ckrl+F
2= Open Media... CErl4-C
Explore Folder,.,  Ctrl+E
Close all Patients
Save Image As...  Ctrl+3
&5 Print... Ctrl+P

Prink Preview

Prinkt Setup...
Program Setkings. ..

Exit

This operation opens in the tabs window, an explorer interface where you can explore the content of a
removable drive, of the local hard drive, and of the Local Area Network.
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Images  Explorer | q4bx
= Explore
SR w | Patients M°: 0 Studies N 0 Label: Media File:
Last Mame First Marme jis} Sex DOB Date Study Description Referring|
< LA ES >
Series and Image Preview
Mod.,  N° Lat. Body Part Performing Physician
£ >

To explore the content of a removable media directly, click on one of the icons representing the
removable media drives (CD, DVD, USB-keys etc). For example:

Enlen

The letters on the icons depend on the settings on your computer.

The software searches for the DICOMDIR and if found, it will automatically open the related file set.

Tmenes  Ewplorer | 4

o b ox
—— En[E
AliMod. || Patisnts N2 Stuies N*: 2 Files Found: 52 Explored Folder i \Tests
Last Hame First Mame o) Sex | DoB First Study | Last Study Date Study Description Referring Physician
TEST CORG 10143752 F 03/02/34  10j05/04  10josi4 06/13/07
ANDEMO [ E{13i07___08/13/07
Series and Image Preview
Mod, M Lat. | BadyPart Performing Physician | Operator Images
us 1 ne | Protocol Sstage | Comments -~
SRz @,
2
=
E s
6
=g
=2
=
=y
=22
=]
JETI e
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A list of studies in the fileset is presented with some related information. To select a patient (or a study)
simply double-click on it. If you wish to open just one image or loop, double-click on the related
thumbnail and similarly, for single studies or series. Please note; double clicking the patient name will
open and load all studies of this patient that are in the media you are querying. If the patient has had
numerous studies, this will take some time.

The fileset is closed automatically when the medium is extracted. The fileset can also be closed by the
Close All Patients command in the File menu.

Cpen Eile. .. Ckrl+F
2= Open Media... Chrl+-C
Explore Falder...  Chrl+E

| Close gll Patients

Save Image As..,  Chrl+5

&5 FPrint... Ctrl+P
Prink Prewview

Prink Setup...
Program Settings. ..

Exit

The same operation can also be performed from the patient list window by right-clicking and then
selecting Close Patient or Close all Patients.

6.1.3 OPENING A FILE FROM LOCAL HARD DRIVES

To open a fileset present on a local Hard Disk, or on a network place, in the explore window, click the
explore icon.

(= E=plore

This can be done as well by choosing File menu, then Explore Folder (hotkey Ctrl+E).
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Cpen Eile. .. Ckrl+F

2= Open Media... CErl4+C
| Rxplcure Folder... Ctrl+E
by

Close all Patients
Save Image As...  Ctrl+S

&5 Print... Ctrl+P
Prink Preview

Prink Setup...
Program Setkings. ..
Exit

A dialog window appears that allows the selection of the desired folder present on a local disk, on a
local device or on a network remote device

Browse For Folder,

Select a folder ko search to a file ko open

[= == Workspace (E:) ~
=] DicomSamples
I Aloka
|) Esaote

|5) General Electrics
) Philips
lﬂ Siermens
I3 Toshiba "

Folder: | Dicom3amples |

[ Ok H Cancel ]

Another way to navigate through the folders is to select Open File (hotkey Ctrl+F) from the Fi/e menu
and then select the specific file or DICOMDIK to open.
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| [DpenEie... Ctrl+F |

o . Open E|E|
@ pen Media. .. Clrl+0 Loak jr: | 23 DicomnS amples v O E-
Explore Folder,.,  Ctrl+E 5 Shaioka
uﬁ |_J)Esante
. G | Electri
Close All Patients Dot Dp:;;s;a e
= (Z)Siemens
£ |2 Toshiba
Save Image As...  CtrH45 S
Print... Chrl+P D,
= %

Prink Preview

Print Sekup. .. :1))'3
by Computer
Program Setkings. ..
";} File hame: e
Exit MyNotwork  Files of tope: v

6.1.4 OPENING A PATIENT/STUDY FROM THE ARCHIVE

If a local or remote archive is connected it is possible to access the central archive instead

of the media content. To do so, click the = Search Archive button on the toolbar. Please refer to the
Avrchive sections for more detailed instructions.
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6.2. VIEWING IMAGES AND REPORTS

6.2.1 THUMBNAILS

Once you have loaded the image set to be analyzed, you can see it on the service window as #humbnails.

You can browse it with the mouse, or by using the Control keys, or by using the Numeric pad. Also
you can use one of the two buttons created for this purpose.

= next thumbnail (hotkey PgUp) and - previous thumbnail (hotkey PgDn).

The thumbnails will display a small key image of the object they refer to if it represents an image or
loop. Alternative, if it represents a different type of object such as a waveform or a report, it will display

some key information such as the series modality, number and date/time.

Moreover, the thumbnails can be associated to different symbols to convey additional information
about the object they refer to:

L - for objects that contain data in a lossy format (for example a lossy DICOM transfer syntax).
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- for objects that represent single frame images.

£

- for objects that are not supported by your software version.

1}

- for objects that are still being downloaded from the central archive or prepared for display.
This symbol will disappear once the download operation has completed and the object is
accessible.

3 - for thumbnails that refer to a series of objects (and not just a single object, image or loop).
This is typical for objects that often need to be stacked such as those of MR and CT modality.

6.2.2 IMAGE LAYOUT

ComPACS Review Station allows viewing one or more images at the same time. This can be done by

clicking the /ayout icon L~ 2nd then selecting the desired splitting of the screen from the /zyount menu

@ﬂm
Zml
1xZ
2xz
Ix3
4x4
64
GG

FBEEBHIO

Cuskom ...

You can also do this by clicking the [7ew menu and then selecting zew Layout

Toolz 7

Yiew Masks r
| View Layauk P 1x1
Stacking Mode oy I 2=t
97 Display Information Owverlay H t=x=z
Fit if Larger HH zxz
11 Real Size Display H 5«3
= Mirrar Along ¥-Axis Bl 4x4
|3] Mirrow Along t-fuds B axd
¥ Rotate Clockwise 90° B oxo
@ Rotate Clockwise 180° Custom ...

You can customize the division of the screen (the maximum allowed value is 10x10). By double-
clicking on a thumbnail, you will see on the screen the image selected and the following images until the
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screen is full. You can move as you prefer, the images in the tabs window by simply dragging-and-
dropping them.

Please note that it is also possible to specify stacking information for a loop composed of a series of
independent single image files (typically for MR and CT series). Additionally you can specify the
unstacking of a DICOM loop into independent window views to observe the different frames in the
loop side by side. This operation will be addressed in more details in another chapter.

Below as an example, a 3x3 grid is shown; please note that changing the layout does not affect other
functions of the software.

The default stacking mode is Image Number Order B~ Please revert to this mode if you
experience some anomalous behavior in the image or loop display.

6.2.3 FULL SCREEN

ComPACS Review Station allows the full screen mode. This option can be activated and deactivated

O

using the button in the tool bar, or with the hotkey F2.

6.2.4 ADDITIONAL INFORMATION

On the service window, together with the thumbnails, you can see three other windows showing
additional information about the active items. You have Patient list, Study list, Report list and Series list. In
other words on the service window you can retrieve all the data about a patient, a study, a report or a
series that is open for reviewing.
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Patient List I
I Mane
AMDEMZ  Doe John

Study List I
Dake Study Marme
0613407
Report Lizst I
Documents | Data |

Date Timne Title
0722710 18:4512 Adult Echocar...

=
M= Mod... Lak.
1 s
2 =134

Additional information is available by right-clicking on an item. Then click on the selection, DICOM
Information. By doing so, you will open a new window (Information Properties window) displaying different
information about the item selected.

Information E'
D PatientiD | Contained Studies
Name Patient Name |
Date of Birth [d/m/y] 18/03/1347 | Sex Male |

k. ] [ Cancel

Patient Information
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Information g|
Patient | Study | Series | Image | Dicom
DICOM Tag Description Yalue
(0003,0008) Image Type ORIGINAL -~
---- PRIMARY
- SIMGLE PLANE
(0003,0016) S0P Class UID 1.2.840,10005.5.1.4.1.1.12.1
(0003,0018) SOP Instance UID 1.2.5840,114236.0,913,01710200705431 20285
{0003, 0020) Study Date 1}10f2007
(0008, 0023 Cantent Date 20{1/1999
{0008,0030) Study Time oh24'0
(0008,0031) Series Time oho'o
(0008, 0033) Cantent Time gh4z'n
(0003,0050) Accession Mumber
(0005, 00607 Madality b
(0003,0070) ManuFacturer TOSHIEA
(0008, 0030) Institution Mame
(0003,0031) Institution Address Unknown
(0003,0090) Referring Phrysician’s Mame
(0008, 1030) Study Description Study Mame
(0008, 103E) Series Description
(0003, 1050) Performing Physician's Mame
(0008, 1070) Operators’ Name (5
< ¥
(0]8 ] [ Cancel

Extended DICOM Information

The tabs Patient, Study, Series, and Image have the same meaning of the service window menus. The
DICOM tab contains all the information derived by the interpretation of the data contained in DICOM
object itself.

Another way to display this window is to click on the [zew menu and then on DICOM Information, or
i

directly by clicking on the Information icon on the tool bar.

Wiew Layout 4
Stacking Mode 4

97 Display Information Overlay

1:1 Real Size Display

== Mirror Along 2-Axis

|:| Mirrow Along ¥-Axis

O Rotate Clockwise 30°

Y@ Rotate Clockwise 150°

43 Rotate Clockwise 270°

f Pixel Aspect Ratio Correction

1 Full Screen Mode Fz
Select Mext View F&

Select Previous View  Shift+Fa

Close Yiew Chrl+F4

Close Al Wiews

|ﬂ Dicam Informakion E
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This procedure will open a similar new window with all the DICOM information and properties of
each tab and subsequent field.

Information Properties §|
Patient | Study | Series | Image | Dicom
DICOM Tag Description Yalue

(0003, 00035) Image Tvpe ORIGINAL ~
——————————————— PRIMARY
--------------- SINGLE PLAME
{0008, 0016) SOP Class UID 1.Z,840,10003.5.1.4.1.1,
(0003,0013) SOP Instance UID 000,000,1,19970311, 1140
(0003,0020) Study Date 11/3/1997
{0008, 0023) Irage Date 11/3/1997
{0008, 00307 Study Time 11h40'0
{0008, 00331 Image Time 12h38'0
(000, 0050) Accession humber
{0008, 00607 Modality i
(000, 0070) Manufackurer Manutacturer
{0008, 00507 Institution Marme HOSPITAL_MAME
{0008,0051) Institution Address HOSPITAL_ADDRESS
(000&,0090) Referring Physician's Marme
(000&, 1030) Study Description
(0003, 103E) Seties Descripkion
{0003, 1050) Performing Physician's Mame
(0010,0010) Patient's fMame PATIENT MNAME
(0010,0020) Patient's 10 PATIENT IO b

< >

[ Ok, l [ Cancel ]

Alternatively, you may Rzgh? Click on the image in the tab window and select the DICOM Information
item in the popup menu.

Images | Archive 4 b x

View Masks
‘Windowing Tool
Zoom Tool

Lens Tool

Pan Tool

Select Tool

Pixel Aspect Ratio Carrection

Mirror Along ¥-Axis

Mirror Along ¥-Axis
Rotate Clockwise 90°
Rotate Clockwise 150
Rotate Clockwise 270

Copy Chrl+C
Special Copy Chr+alt+C
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6.2.5 INFORMATION OVERLAY

It may be useful to hide or show the overlay information. That means showing information about the
patient, study or image directly over the image itself. This can be done by clicking on the overlay icon

7 o by clicking the [7ew menu and then Overlay Mode.

S22 e 0-E
[f] DoMot Display Overlays
[ Display Overlay Bands
] Display Image Cwerlay
B Cisplay All Overlays
Wigww Masks 4
Wigws Layout 4
Stacking Mode 4
Owerlay Mode Do Mot Display Overlays
Fit if Larger Display Cwerlay Bands
11 Real Gize Display Display Image Qverlay
== Mirror Alang f-Axis Display all Overlays
|:| Mirrow Alang i-Axis
O Rotate Clockwise 20°
{9 Rotate Clockwise 150°
£ Rotate Clockwise 270°
f Pixel fAspect Ratio Correction
=1 Full Screen Made Fz

Seleck Mext Wisw

Fé

Select Previous View  Shift+Fa

Close Wiew

Close Al Wiews

& Dicom Information

Cri+-Fd

There are two main different types of overlays: a) image bands shown above and below the image to
display main patient, study, and compression information, b) overlay on the image to show more

detailed and configuration information (see the settings chapter for more information).

If the Overlay Information is disabled, it will nevertheless remain on the screen for five
seconds whenever different studies or different patients are open for review to warn the user of the
change. Please be very careful when in this mode to avoid possible confusion between patients or

studies.
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6.2.6 VIEWING REPORTS

The “Report List” service window on the left will display the report documents and structured data
respectively in the Documents and Data tabs.

Feport List I

Documents | Data

Date Time Title
07270 124512 Adult Echocar...

To display the report document simply click on the related item. A new tab will be opened on the right
and it will display the selected document.

In order to display the report document it is necessary to have Adobe® Acrobat Reader
installed on your system.

@ The structured data items in the Dafa tab can be analyzed only if the analysis or reporting

modules are licensed and activated.
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6.2.7 CLOSING ITEMS

To clear the main window while keeping the study open for review, click on I7ew menu and then Close
View (hotkey Ctrl+F4).

Wigw Layouk ¥
Stacking Mode r
97 Display Information Crverlay

[C1 Full Sereen Mode Fz2
Select Mextk View F&
Seleck Previous Wiew  Shift+Fa

Close Wiew Ckrl+F4

I
Close Al Yiews by

In case you have more than one image opened (i.e. layout modified) clicking on Close 17ew will close
only the selected image. To close all the images in the main window (without clearing the thumbnails)

click on Close All Views or press the * button on the tabs window.

Clicking the B button on the patient service window will close all the opened patients for review and all
the related studies. If only a single patient or study needs to be closed simply right click the appropriate
service window and select the Close xxx. .. option.
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6.2.8 MULTI-MONITOR

The ComPACS Review Station allows using a multi-monitor configuration (if the appropriate module
is installed). To access the multi-monitor options click on the Fil menu, then on Program Settings.

Cpen File,.. Chrl+F
2= Open Media.., Chrl
Explore Folder...  CbrH+E

Close All Patients

Frint Setup. ..

Program Settings... u\wg

Exit

This opens a window with different tabs and subsequent fields. The tab Muw/ti-Monitor allows the user to
select the desired options for each monitor. The software settings can be modified to associate specific
functions to each monitor.

e Not used.
o Main Window, i.e. Main software interface (containing the service windows).
o Additional Window, i.e. Additional image or report windows.

General Settings | DICOM | Windowing || Mazking | Multi-bonitar | archives | Angiographic Analysis

Restore Default ] [ Set sz Default
bk ohitors
1. Manitar Plug and Play Split M onitor
[] Enable
Horizontal #:
Wertical #:
Tuype and Poszition
) Mot Used Pos. #:
(&) M ain Window Pos. v
O Additional Window width:
Height:
Properties
Allows Window bManual Resize Digplays Other Interface \Windows
Auto-Open Window Dizplavs Image Print Preview
Dizplays Lists Dizplays Report Print Preview Window
Dizplays Reports Displavs Generic Print Presiews window
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You can decide which roles are assigned to the additional monitors. Obviously one monitor must be
the main window. The others can be selected as Additional Window. Once done, checking the desired
options in the properties box assigns that function to that monitor. Remember that if a property is
checked for a monitor, it should in general be not checked for the others.

Furthermore it is also possible to split monitors both horizontally and vertically, emulating a multi-
monitor configuration and application behavior even in single monitor systems. The position and size

of the windows within the monitor can also be defined.

These settings will become operational only after the application is restarted.

Please note that multi-monitor options also depend on the video card installed on your
computer. If no multi-monitor function is detected then the related settings will not be available.

6.3. PLAYING LOOPS

6.3.1 HOW TO PLAY

Once a DICOM file has been opened, ComPACS Review Station displays the image in the tabs
window. If the tabs window is not large enough to host a full size DICOM image it will be
automatically resized to fit in the window.

You have different ways to control the loop playing. You can use the play icon as follow
P Forward play / Stop if re-clicked

4 Backward play / Stop if re-clicked

P and . < together Sweeping play
- Next frame

< Previous frame

P Last frame

- First frame
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All these commands are also included in the Tools menu, selecting Mozion Control

=

| Mation Conkral . [= Flav Forward

Makion §ynchrunizg§on * ] Play Backward
Maotion Speed P |&] First Frame
First Image Filker P e Last Frame
Second Image Filker b= Mest Frame
Calar Filker P ]| Previous Frame
ROI Seleckion r

Lens »

There is another way to control the flow of images. You can use the Control keys
J Play Forward / Stop
PgT Previous Thumbnail

Pg»l« Next Thumbnail

<« Previous Frame
- Next Frame

T First Frame

J Last Frame

Finally the Numeric Pad may be used as follows:

Fir;t Frame —_ i Previous Icon
First Icon | 5 | 5 g
Previous o £ Play Forward
]S A
et ——= = Stop
1 2 3

Last Tcon -
Last Frame // ~ Flay Badgarard
MNext Icon
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6.3.2 SPEED CONTROL

_ It . .
Press the Playback Settings button == to have access to a menu with which you can control the speed

of playback and set different limits of the loop in terms of time or frame.

Speed: M0 0y Bb: M0 75 S0y 25

Time [ms): | ]| 0] # 331
| 1] 710 [ ]
2 j 4

Frame M*:

The speed can be changed between 400% and 25% of real time speed. The time and the frame limits
can be modified and the progress bar shows the changes.

The requested speed can only be obtained if sufficient computational resources are
available to accomplish the operation. Otherwise a reduced playback speed will occur.

The same window is accessible by Too/s menu and then clicking on Motion Speed.

=

Mation Conkrol r

Mation Swnchronization  *

| Mation Speed 00 af Mominal Speed
First Image Filker m gl of Nominal Speed
Second Image Filker k| 180 of Mominal Speed
Color Filker r af Mominal Speed
RO Selection k| 75 of Mominal Speed
Lens k| 50:  of Mominal Speed

B25¢  af Mominal Speed
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In this dialog, you may trim the loop to be displayed by selected the start and end portion and
>

respectively clicking the ¥ and 4 atrows. The markers in the bar will change accordingly.

These settings will become operational only after the application is restarted.

These settings are just temporary and will be lost the next time the loop is re-opened for
display.

6.3.3 MULTI LOOP CONTROL

In case you are analyzing more than one loop (i.e. layout changed) you can easily control the

b

synchronization of different loops. You can enter the Synchronization window by clicking the
button. A drop down menu will be displayed.

b Unsynchronized - Selected Loop
PP Unsynchronized - All Loops
IEI Synchronized on Loop Start Time
Synchronized on Loop Start and End Time

Most menu items have titles that are self-explanatory. This window allows, for example, to synchronize

only on the start frame 4 , or on the start and end frame etc. The same could be obtained by
using the Too/s menu and then choosing Motion Synchronization.

-

Motion Control »
| Motion Synchronization B Unsynchronized - Selected Loop
Motion Speed b pp  Unsynchronized - All Loops
First Image Filter r Ij Synchronized on Loop Start Time
ROI Selection r Synchronized on Loop Start and End Time
Color Filter r
Lens r
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6.3.4 STACKING/UNSTACKING

Stacking means that you can build a loop with a series of single frames (for example a series of CT or
MR images) or vice versa you can divide a loop in single images to analyze the video frame-by-frame. It

is possible by accessing the stacking menu and using the B9 button.

Image Mumber Order
Image Time Order

| Acquisition Time Order Eg
[l Stacked with Image Mumber Crder

[y Stacked with Image Time Order

[y Stacked with Acquisition Time Order

O, Unstacked Loop

In this menu, you may decide what kind of sorting you need. The default behavior is to display images
independently and sort by Image Number Order. This ordering information is generally generated by the
modality device upon acquisition and conveys the order in which the images were effectively acquired.
Other possible, but less often used, alternatives are to order using the Image Time (the time at which
pixel data creation started) or Acguisition Time (the time at which the acquisition of the data resulting in
this image started).

For example the next screenshot displays an MR series in which the different slices are displayed in a

grid. Clearly it is important to note that before doing any display operation, you should set the desired
layout (in the following case the layout grid is 4x4).

Images | Explorer
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The system also allows a series of MR or CT images to be stacked to be displayed and processed as if it
were a loop. In this case it is important to define how the images are going to be ordered in this loop,
generally choosing the Stacked with Image Number Order option. Once this option is selected, all open
operations that refer to a series thumbnail will be stacked into a loop.

In the opposite way the system also allows a loop to be unstacked into independent frames, shown side
by side. To activate this option, select Unstacked Loop as the stacking mode. Once this option is selected,
all open operations that refer to a loop will be unstacked into multiple image views.

Most of the icons presented take the look of the last choice done by the user.

6.4. FILTERING IMAGES
There are two different filtering options: a color filter and a dynamic filter.

6.4.1 COLOR FILTER

To add a color filter to the images click on the Color Filter button K- on the tool bar, and from the
menu that appears, you can choose one of the following filters.

FT Image Megative

Pt Amber Colorization
FT  wheat Colorization
P Thalium Colorization
IE Rainbow Colorizakion

To access this window you can also click on the Too/s menu and then Color Filter.

This filter works with each kind of analysis (single image, multi image, and loop). To remove the effects

of the filter, just re-click the Color Filter button -
6.4.2 DYNAMIC FILTER

Another set of filters available are the Dynamic Filters or Image Filters. These filters are characterized by

buttons such as | ® 7 or B (The list of possible buttons is displayed in the menu below). By
clicking the Image Filter button you open a window where several kinds of filter are available to use.

As you can see in the following figure, by selecting a filter you impose the look of the related button.
This menu is also available by clicking on Too/ls menu and then on First/ Second Image Filter.
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[:&dge Enhancement: - Low

Edge Enhancement - High
Low Pass - Low

Low Pass - Middle

Low Pass - High

Digital Subkrackion
Roadmapping (Elack)

AEne & ¢ @ @ @

Roadmapping (White)

Set Subtrackion Mask,

=3 tg

Edge Enhancement - Middle

Set Time Interval Differencing. ..

Move Mask Left Ckrl+Shift+L
Move Mask Right  Crrl+Shift+R,
Move Mask Up Crrl+3hift+0U
Mowve Mask Down Cerl+Shift+D

If the Digital Subtraction filter is chosen from the menu, the system automatically applies the subtraction
masks as defined in the DICOM file. If no mask is defined, a set of additional operations is required.
You then need to set a subtraction mask for a single frame with the hotkey Cttl+Shift+M or choose
one of the other options from Sez Subtraction Mask menu, as shown below.

If the Digital Subtraction filter is chosen from the menu, a set of additional operations is required. You
then need to set a subtraction mask for a single frame with the hotkey Ctrl+Shift+M or choose one of
the other options from Sez Subtraction Mask menu, as shown below.

Sek Subtraction Mask, LN 7]

Sek Time Interval Differencing. .. 7]
Move Mask, Lefk Crrl+shift+L | @
Move Mask Right  Crrl+Shift+R | T@
Move Mask Up Crrl+shift+0 | T@

= § |0

Set Current Frame  Cerl+Shift+M
Set 2 Frame Average
Set 3 Frame Average
Set & Frame Average

Set 10 Frame Average

There is another mask control for the Digital Subtraction filter. You can decide to use a dynamic mask
by clicking Sez Time Interval Differencing on the previous menu. This operation opens a window where you
can decide the offset of the mask in terms of frame or time interval.
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Time Interval Differencing Configuration E|

) Frame Offset: |

(%) Time Offset [ms]: 40

Once set, you can also move a mask along the image. This is useful in case where there are small
movements which need to be adjusted. You can move a mask up (hotkey Cttl+Shift+U), down
(hotkey Ctrl+Shift+D), left (hotkey Ctrl+Shift+L) and right (hotkey Ctrl+Shift+R). The same
options can be accessed from the Image Filter menu.

It is important to underline that the filtering implies a computationally intensive operation
that reduces playback efficiency. For this reason we suggest avoiding its use during cine loop viewing in
slow system configurations.

6.5. TRANSFORMING IMAGES

6.5.1 MIRROR AND, ROTATION

ComPACS Review Station allows rotation, mirroring, and zooming on the images and loops. To do

this, click on the Zoonz/ Transforms button |E " and obtain access to the following menu.

141 Real Size Display
Fit: if Larger

Mirrar Along @-Axis

H

L L

Mirrow Along ¥-Axis
Rotate Clockwise 90°
Rotate Clockwise 150
Rotate Clockwise 270

el & O P

Pixel Aspect Ratio Correckion

Here you have several options concerning rotation and mirroring. Please note that there’s the
possibility to correct the size of the displayed image to fit it to the screen, display it in real size or
correct the pixel aspect ratio (square pixel transform). The same menu is available by right clicking on the
tabs window.
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6.5.2 INTERPOLATED ZOOM

For Zooming, click once on the # 7| button. The mouse pointer will now resemble the button itself. In
this situation, keep the /eft mouse button pressed, and then move the mouse along the view window. You
will obtain a zoom in/out effect. To return to the default settings, simply double-click on the view
window.

The Zoom tool is also available by right-clicking on the image and then choosing the Zoow tool.

The quality of the display and speed of the zoom depends on the hardware installed. It is
important to note that zooming on some platforms is a computationally intensive operation that
reduces playback efficiency.

6.5.3 PAN

When the zoom is activated and the dimension of the image is bigger than the screen, you can move

the screen along the image by selecting the Paz 0 button, and then keeping the /ft mouse button pressed
and moving the mouse on the view window. This function is available also by right-clicking on the image
and then selecting Pan Tool.

6.5.4 LENS

Another way to zoom the image is the Lens tool. This tool is identified by this button ® 7 that gives
access to a Lens menu.

G, 200 %
G 300 %
(&, 400 %

600 %

800 %

The same menu can be opened by clicking on Too/s menu and then on Lexns.

The appearance of the mouse pointer will be similar to a lens. Keeping the /eff mouse button pressed and
then moving the mouse along the image creates a lens effect. Refer to the following page for an
example.
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6.5.5 BRIGHTNESS AND CONTRAST

To change the brightness and contrast levels, use the Brightness 7 button. It will open a window
where you can change the brightness and contrast values for one image or for all the images.

Settings for all windows

iC J
> J
Settingz for selected window

0k J
® J

Wwindowing Lewvels Settingz

Lo Ijl High: Center: Width:
W

L

’ Auto on Frame ] ’ Auta on Loop ]

Another way is to click on the button ® 7 and then keep the left button pressed while over the
image. Scrolling the mouse up and down will change the level of contrast; scrolling the mouse right-left
will change the brightness level. To reset the original value, double-click on the image.
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Another tool present on the above window is the windowing tool. A monitor is not capable of
displaying more than 256 gray levels therefore if the selected image contains a greater number of gray
levels, it is necessary to establish the value range that must be displayed and rescale it to a 256 levels
range.

Normally, if the image requires a windowing operation, the possible window(s) are stored with the
image in the DICOM file. These automatic settings, if present, are available in the combo box. By
selecting an item in the drop down menu the related windowing levels will be applied.

Windowing Lewvelz Settings

Low: High: Center: Width;
L

W

[ Auta on Frame l [ Auto on Loop l

If these settings are not present, it is possible to calculate them automatically by use of the
Auto buttons or to set them manually in the edit boxes at the bottom of the control window. The boxes
indicate the Centerlevel of the window and the window Wzdth.

6.5.6 ROI SELECTION

It is possible to select a ROI (Region of Interest) on the view window by using the 7] button. A
drop down menu will list all the possible choices.

Ev e @ - Mo
{71 Rectangular Selection

¢ Elliptical Selection

|'{'1 Palyaonal Selection |

3 Irregular Seleckion

Remove Selection

Once the option is activated, you may draw the ROI by using the mouse buttons. The left click adds a
point and the right click removes it. The geometry of the ROI will depend on the option chosen.

These ROIs can then be used for all operations that can support them, for example printing or
exporting to AVI or to Multi-Media image formats.
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6.5.7 MASKING

You may hide or replace portions of the image or loop by applying a mask which will be overlaid onto
the image. The opaque portion of the mask will replace the image content whereas the transparent ones
will keep the underlying region visible.

PHILIPS 06/12/2007 01:56:58PM TIS2.3 MI1.2
$5-1/Adult

M3 M4
+61.6

Simply right click on the image and access the View Masks menu to manually select a mask or let the
system automatically pick the best one out of the available choices. These masks can then be used for
all operations that can support them, for example printing or exporting to AVI or to Multi-Media
image formats.

The available need to configured in application properties for each User Profile before they
can be used in the application.

6.6. STRESS ECHO

In cases where ComPACS Lite Viewer recognizes a Stress Echo examination in the DICOM fields, it
creates a new menu on the service window (above the thumbnails window).
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In this menu, all the different stages and views of the examination are available so it is very easy to
choose a particular stage by clicking on the S#ess Echo menu. You can also change stage or view by
clicking the small arrows on the right of the menu.

Images.

Depending on user settings, ComPACS will automatically open the first view or the first stage.
Furthermore the playback speed can be set to 50% and the synchronization to the start-end of the
loops. The information about the view, stage and heart rate will be displayed as image overlays.

When the study is closed, the viewing preferences will return to their original value.

Clicking the Fife menu, then on Se#fings and selecting the St#ress Echo tab, the user settings can be viewed
and modified if necessary.

General Settings

Restore Default Set As Default

Reduce Flayback Speed to 50%:
| Automatically Synchronize on StartEnd
| Automatically Open First View
Automatically Open First Stage

ComPACS Lite Viewer allows shuffling between a stage and a view by clicking the shuffle button.

This shuffling is possible with all views and stages recognized by the viewer in the DICOM
header of the file. If such information is not stored in the DICOM file, the stress echo protocol will not
be automatically detected.
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If more than one acquisition has been performed for the same stage and view, a rectangle, containing
the numer of such acquisitions, will be displayed as an overlay to inform the user.

HR: 12
Timer 0"15”

Clicking the left mouse button within the rectangle will display a menu with the list of such different
acquisitions. Selecting an item in the list will update the display accordingly. The selection will persist
until the study is closed.

Impost LAX
HR: 12
Timer 0°15°

Impost - LAX- 1

Impost - LAX - 2
Impost - LAX - 3

6.7. PRINTING OR EXPORTING TO MULTI-MEDIA FORMATS
6.7.1 AVI EXPORT
The ComPACS Review Station allows saving loops in AVI format to embed them in Microsofi®

PowerPoint presentations. To save a loop in AVI format, click on Fi/e menu and then on Save Loop As
(hotkey Ctrl+L)
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[F0] Edt View Toos 2
Open File, .. Chrl+F
=5 Open Media. ., Chrl+0
Explore Folder,,,  Chi+E

Close All Patients

Save Image As...  Chrl+S

| Save Loop As... ChrlHL |

&) Print... L\\EtrI+P

Prink Preview

Prink Setup...

Program Settings...

Exit
This operation opens a new window where you can set some of the properties of the AVI file:

e Trimming, i.e. setting the start and end frames.
e Cropping, i.e. Entire View, Selected Image, or Selected ROI. (Please note that a ROI needs to be
first selected in the view window for the Selected ROI option to be available.)

e Masking. For this option to be available it is necessary to first select and activate the mask in
the view window. The mask will remain valid for all export operations.

e Zoom, expressed as a percentage of the original view.
e ['PS — Frames per Second.
e Compressor. This exploits the list of AVI CODECS installed on your Windows® OS.

Please make sure the CODEC used to generate the AVI file is also available on the system
that is intended to open/review the file.
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Export Images & Loop

Loop Source Compression and Zoom

() Entire View FFS: [ 2 J

(%) Selected Image (1:1)

Selected ROI Zoom [%] o Destination: |A\-"I File

Options
[ Compressaor ] | |
| |
6.7.2 FRAME EXPORT

With the software it is also possible to export a single frame to a multi-media file. To do so, click the

File menu, and then on Save Image As (hotkey Ctrl+S).

Cpen File... Ckrl+F
2= Open Media... CErl4-C
Explore Folder,.,  Ctrl+E
Close all Patients
| %e Image As... Chrl+s
&5 Print... Ctrl+P

Prink Preview

Prinkt Setup...

Program Settings. .

Exit
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This operation opens a new window where you can set some of the properties of the output file:

o Cropping, i.e. Entire View, Selected Image or Selected ROI. Please note that a ROI needs to be first
selected in the view window for the Selected ROI option to be available.

e Masking. For this option to be available it is necessary to first select and activate the mask in
the view window. The mask will remain valid for all export operations.

e Zoom, expressed as a percentage of the original view.
e Output format (for example TIFF, JPEG or BMP).
e Compression Quality, where applicable.

6.7.3 PRINTING IMAGES

Another way to export images is printing.

=

ComPACS Review Station allows printing images by clicking the Print button
menu and then Print (hotkey Ctrl+P).

ot by clicking on File

Cpen Eile. .. Ckrl+F
2= Open Media... -0
Explore Folder...  Chrl+E

Close gl Patients
Save Image As..,  Chrl+5

&5 FPrint... Ctrl+P

| Prink Pregieu\L

Prinkt Setup. L‘%

Program Settings. ..

Exit

In that window you can hide, show or edit the details of a patient.
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Printer

Mame: Microsoft Office Document Image Writer

Status: Ready

Type: Microsoft Office Document Image Writer Driver

Where: Microsoft Document Irmaging WWriter Port:

Comment: 1 Print ta File

Frint range Copies

®al Mumber of copies: 1 &
o

[ Print Image Cnly I [o]'4 ] [ Close ]

Print InFarmation

Title: DOE SUSARN Date: 03/04/2001
10 123-4 Inskitute: Sample Institute
Motes: Physician: My, John Smith

This is & sample comment.|

The software also allows setting some printer properties such as page type and margins by clicking on
File menu and then on Print Setup.

Also, before printing it may be useful to have a preview. This is possible with ComPACS Review
Station by clicking on File menu and then on Print Preview.

Cpen Eile. .. Ckrl+F
2= Open Media... -0
Explore Folder...  Chrl+E

Close gl Patients
Save Image As..,  Chrl+5

&5 FPrint... Ctrl+P

| Prink F'rE'ITQhW

Prink Setug?'..

Program Settings. ..

Exit

By doing this a new tab is opened displaying the page to be printed.
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Date Study Name

DE/1307
T
(o s -]

Images | Archive  Print Preview

=3

Date: 06/13/07

CS12IZO7 O1:S2IEPM . TISLS W14
ss.tiaaun

6.8. EXPORTING TO DICOM FOLDERS OR MEDIA

To export selected items to a folder or to removable media you can simply right-click on the image
thumbnail, series, study or patient in the service window displays and select the Export function from the

pop-up menu.

Close Patient
Close All Patients

DICOM Information. ..

Export...

archive,..
archive All...

Minimize window
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The process is practically identical to the archive process. Please refer to the section of this guide that
addresses the archive process for a more detailed description. Here you need to click the Expors button
instead of the Arhive button to activate the function. At this point an additional dialog is displayed, as
shown below.

Select Export Destination

Media Title:

| ’ Settings l

COutput Options
Thumbnail in CIC0OM DIR: [ Ay For sy For U5
Lite Wiwer

Expoarting ta Falder
COutput Folder:

|C:\Temp\Tests\ |’ Browsze ]

[ Export ]

CD/DYD Eurning

Recordsr: CD/ADWDW T5-L632D v | Spesd:

[ Bumn Media l ’ Print Label ]

I Cancel l

In this window you need to indicate the desired destination, such as a folder or a removable media, as
well as some indications on the output format:

e If pre-built thumbnails need to be placed in the DICOMDIR (some viewers are not capable of
managing DICOMDIRs with such information).

e Ifalite viewer needs to be burnt together with the image set.

These settings can be defined as well as some additional information for label printing by clicking on
the Seztings button.
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Export Settings

X)

Export Options

Export Folder: | C:ATemphTestsh | [ Browse ]
Temparary Falder: |':Z\TEI'HI:'\ | [ Browze ]
Recarder: | CD/DYDW T5-L632D v Spesd

Output O phions

Thumbnail in DICOM DIR: [ Adwsays For =4 For US
Lite "iewer

Label Options

Default Printer: Microzaft Office Document Image “Writer ¥ | [ Test
Institute M ame: Test institute name

Institute Address; Test institute address

CD Label Dffset % [mml: Offset [mml |85
[#] Jewel Caze Top: Offzet ¥ [mm]: Offzet ™ [mm]: 20

Jewel Caze Side: Offzet 5 [mm]; Offget ™y [rmm]: 70

Ok Cancel
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7. PROPERTIES SETTINGS

It is possible to set several general properties of the software by clicking on Fif menu and then on

Program Settings.

Cpen Eile. .. Ckrl+F
2= Open Media... Chrl+-C

Explore Falder...  Chrl+E

Close gl Patients

Save Image As..,  Chrl+5

&5 FPrint...

Prink Prewview

Ctrl+P

Prink Setup...

| Program Settings. ..

Lt

Exl

A new dialog window appears.

Program Settings

it

General Settings | DICOM | Windowing | Masking | Multitoritor | Archives

Restore Default

Custom Localization Settings

Set Az Default

Language: Inglese [Stati Uit [English] b
Date Format: Day-Monthear - Separatar. / Tear Max: a

Time Farmat 24 How Clack | Separator

Measurement System: Metric »

General Hardware Acceleration

[ Disable Direct Draw Bltting [ Disable GDI+ [ Disable Mhd<

General & Overlay Seftings

[ Hide Unsupported Syntaxes in Thumbnails
Display in Overlay Patient Study Info

Display in Overlay #-Ray Patient Pasition Angles
Display in Dverlay Protocol Info

Display in Overlay Image N° and Frame Info

Display in Overlay Heart Rate & Events
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Here you can set the general parameters to optimize the performance of ComPACS Review Station and
to customize some functions. In particular you will notice the following tabs:

General Settings — On this tab you can select the localization preferences (language, measurement system,
date & time displays), the hw/sw acceleration features, and the image ovetlay settings.

DICOM — On this tab you can select specific DICOM conversion/interpretation options as well as
checking if any specific proprietary plugins are installed.

Windowing — On this tab you can select the pre-defined windowing levels to be later selected. For easier
access and management, these levels can be arranged in groups and indicated either as center/ width levels
ot low/ high levels depending on your preferences.

Masking — On this tab you can select the pre-defined masks to be applied to automatically anonymize
images and loops. For easier access and management, these masks can be arranged in modalities and
groups. Different DICOM values can be specified for each mask in order to allow the system to
automatically select the best mask for a particular DICOM file.

Multi-Monitor — Addressed in the multi-monitor chapter.

Ecostress — In this window it is possible to select the specific settings for the Stress Echo Module. Please
refer to the Stress Echo chapter for further information.

Changing these properties requires in-depth knowledge of ComPACS Review Station and
with the applications of your computer.

Additional tabs may be present in relation to the optional modules installed.
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8. THE ARCHIVE

8.1. QUERY & RETRIEVE

8.1.1 NORMAL QUERY

=

To query the local or remote archive to retrieve data, click on the Search Archive button or select

Search Archive from Archive menu.

| Archive |
|§ search Archive M

The Archive interface is opened in the tabs window. In this interface, you can decide the querying
option.

Imsges  Archive | 4 b x
Al Archives ~ Study Date v Al Assignments ~ Al Origins ~+ AlModaitiss ~ Any Status -
[ Zosay |[iast2Days][Lzst3veye] [ LaszDays | [ Refsh | [ Beset | Prow: UNAVALABLE
Patirt Last Name: | [ Seawh [7][  AdvencedSearch |
Patients N*: 0 Studies N°: 0
List of Patients: List of Studies:
LastName | FirstName 1D Sec  DOB First Study  Last Study Date Time  Accession®  Staws Assigned Type Study Description  Refening Phy
. i '
=S : :

Series and Image Preview

Mod. N°  Lat. Date Time  BodyPat  Performing Physic... Operator

In the top portion of the window set the query parameters; the results are displayed in the window in a
similar way to the one used to retrieve studies from media.
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At the top of the window, by clicking the drop down menus, you can choose different search options
and some result filtering information:

e Choosing which Archive to search or if all archives are to be searched simultaneously.

e Choosing the search date criteria. This determines if the queries based on study dates are to be
interpreted as the date in which the study was performed, the date in which the study was
stored into the archive or the date of the study last assignment.

e Tiltering on the assignments (if a study is assigned to a user or a group).

e Tiltering on the origins (the Application Entities that stored the object as defined and grouped
using the Web Tool).

e Tiltering on the modalities to query for.

e Tiltering on the status of the study (created, in progress, etc.).

A Some filters or query options may depend on Server Side functionality and may not function

correctly for all archives.

The top buttons allow the operator to process the query (Search button filtered on the Patient Last Name
or predefined date queries such as Today, Last 2 Days, Last 3 Days or Last 7 Days).

The default behavior of the search buttons is to clear the result list and execute the query. Alternatively,
by clicking the arrow to the right of the Searvh button, it is possible to search without resetting the
results. In this case the new results will be added to the already listed ones.

Search

Search without Resetting Results
Advanced Search ...

8.1.2 QUERY RESULTS, COLORS AND INFORMATION ICONS
The results are shown in the lists below.
The layout is arranged as follows:

¢  On the top left hand side are the patients matching the query.
e On the top right are the available studies for the selected patient.
e On the lower left are the available series for the selected study.

e On the lower right are the available object items for the selected series. These objects are
organized in tabs according to the different types.
e  On the bottom left, if available, a thumbnail display for the identified objects.
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Images  Archive | 4b%

All Archives ~  Study Date ~ Al Assignments ~ Al Ongins ~ AlModaites v Any Status -

Tosay | [Lsst20ays | [LastaDays| [ Lat7Days | [ Refresh | [ Besst | Prog:UNAVAILABLE

Pafiert Last Name: [do Search |~ Advanced Search

Patierts N': 1 Studies N 0

New Patient Edit Patiert New Study Edit Study Enable Merge/Move
Listof Patients List of Studies
LostName  FirstNeme 1D Sec  DOB First Study  Last Study Date Time  Accession®  Status Assiged Type Study Description  Referring Phy’
Doe John 52000-T Mo - 01112 07112 071112 10431 Exam Scheduled Cardiac
« i v
[ open[+] [ Remwe | [ msen[v] [ Reease[] [ sty Close
Series and Image Previen
New Series Edit Series Images
N Date Time  Protocol Stage Comments
Mod. N°  lat Date Time  BodyPat  PerformingPhysic.. Operator
s 1 = . B o0 10444
3 oy 10485
01/2510 10462,
01/2540 10475,
01/2510  10:8:2..
01/2510  10:19:L..
01/2510  10:93..

01/25/10  10:20:L..
01/25/10  10:213..
01/25/10  10:235,

01/25/10  10:250. o

To the left of each item (patient, study, series or object) a number of different icons may be present,
providing additional information on the status of the corresponding item:

1] - Attachments. This means that the item has attached one or more external documents such as,
Microsoft Word files, Excel sheets, or PDF files.

= - Nofes. 'This means that the item has an associated note to inform users of important
information.
. - Media. This means that the item has been backed up on media. If the icon is only partially

present it means that only a portion of the item (for example a subset of the images within a
study) has been backed up on media.

4 - Deep Archive. This means that the item has been backed up to a deep archive. If the icon is
only partially present it means that only a portion of the item (for example a subset of the
images within a study) has been backed up to a deep archive.

Y5 - Near Line Data. This means that the item is not entirely present in the on-line archive and
needs to be retrieved from a deep archive before being displayed. The retrieve and display
time will consequently take a longer time.

At the patient level additional icons will also inform on the report status for the studies of the patient
the icons refers to. This icons O, El, [, B are explained in more detail in the PATIENT, STUDY
AND REPORT STATUS section.
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Furthermore the color of text for the query results may change to underline the status of the related
item in the archive as follows:

- ONLINE. This means that the item is on line. The text color is standard black text.

- NEARLINE. This means that the item is present only in a deep archive and it needs to be
retrieved before being displayed with a consequent longer display time. The text
color is green.

- OFFLINE. This means that the item is present only in backup media and can only be
retrieved by physically locating the media and inserting it into the review station.
The text color is brown.

- UNAVAILABLE. This means that the item files are either corrupt or have been removed from the
system before backup. These items can no longer be retrieved. The text color is
red.

8.1.3 ADVANCED QUERY

This module allows performing complex queries by posing constraints on patient, study, and series
data.

In the Archive screen, by clicking on the Advanced Search button, you can further specify the parameters
for the query.

As you can see in the following figure there are many parameters that allow you to make a more
organized and optimized query.

Advanced Search Dialog fg

General |

[ Do Mat Reset Patient List

Patiztit Level Search Options

Patient M amne [Lazt First Mid]: |:| Patient |D: l:l Sex

Study Level Search Dptions

[ Study Accesszion M7 l:l [ Study Description: | |

[ Study D ate: From: | | To | |

[ Study 1D: l:l [ Referring Physician | |

Series Level Search Ophions

1 Madality: l:l [ Perfarming Physician

] Operator | |

[ oK H Cancel ]
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U Please note that the information inserted in the fields may be incomplete; it is enough to

enter just the first characters. Wildcard characters (* ?) are allowed.

@The availability of simple or advanced queries depends on the features of the server.

Whereas it is fully functional with the ComPACS Server you may experience some limitations with third
party DICOM servers.

8.1.4 RETRIEVAL AND DISPLAY

To retrieve a selected item from the archive, click the Oper button. The images will be automatically
displayed when retrieved. The software automatically detects if the information is already present in the
local archive or if it is necessary to open a communication channel with the remote server to retrieve
the necessary information

If you want to compare different studies or patient you can click on small arrow to the side of the Open
button and select the related function.

Cpen without Closing Patients

8.1.5 WEB COMPRESSION

When retrieving images from a ComPACS Web Server it is possible to adjust the compression to
optimize the download time in relation to the available bandwidth and requested image quality. A drop
down menu allows the selection of the compression level applied.

Wieb Compreszion | Default ﬂ

l——| Mative

L

MPEGS
MPEGS0
| Incompressead
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The items in the list are those pre-configured by the system administrator. The Native value
corresponds to the files as they were stored to the server, whereas Default corresponds to a default
compression also pre-configured by the system administrator.

The selected compression level in the drop down list must be chosen before the images are
retrieved from the archive window. To change the compression level of an already opened study you
must first close it, change the compression level, and then re-open it.

8.2. STUDY TYPES

It is possible to associate a type to a study by double-clicking on the Type field in the study panel list. A
dialog window will prompt you with the list of types based on the configuration settings within the Web
Tool.

8.3. ASSIGNING STUDIES

It is possible to Assign or Release a study by using the respective buttons after having selected a specific
study.

Self Assign Release All Assignments

Azcign to User ... Release User Assignment
Assign to Group ... Release Group Assignment

If you assign it to a different user or group, a dialog will prompt you for user selection. The assignment
information will be immediately updated in the study panel.

Additionally when a study is assigned to a user identified as belonging to a Technician or
Physician type, the report status will automatically progress during the different reporting phases.

The user and group assignments are independent. A study may be assigned both to a group
and to a user who belongs to a different group.
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Clicking the button will display a window with the history of the study assignment and

status changes. The window also displays the date and time in which the change occurred and the user
performing the operation.

-
Study Workflow History
Date Performing Login Performing User Action Status Assignment
11/04/12 10:5%:50 AM V- W7-PANDORA\R User', Test' <& "\ » Inserted Exam Created
11/04f12 10:59:52 AM  Y-W7-PANDORAa User', Test' <& "\ > Status changed
11/04f12 11:00:09 AM W-W7-PANDORA\E User', Test' <& "\ > Assigned to user User, B
11/04f12 11:00:10 AM W-W7-PANDORA\E User', Test' <& "\ > Status changed Assigned Phys. User, B

Close

8.4. PATIENT, STUDY AND REPORT STATUS

You can modify the status of a study by clicking on the status field in the list. A dialog window will
allow the new status selection.

Study Status

|3

Exam Created
Exam Scheduled
Patient Accepted
Exam In Progress
Exam Performed
Exam Discontinued
Assigned Tech.
Read by Tech.
Tech. Sheet Started
Tech, Sheet Compl.
Assigned Phys.
Read by Phys.
Report Started
Pend. Transcr.
Report Transcribed
Report Verified L

m

4 | 1 | 3
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The above status change is also performed automatically by the ComPACS Worklist
and/or HL7 Setver when such components are installed.

Additionally when a study is assigned to a user identified belonging to a Technician or
Physician type the report status will automatically progress during the different reporting phases.

The status information will be displayed in the study panel list. Moreover at the patient level a set of
symbols to the left of the patient name will warn the user if some reports are pending activity for the
specified patient.

The possible icons with descending priority are the following:
- No icon. This means that at least one study for the patient is still No# Read.

L1 - Tech Sheet Started. This means that at least one study for the patient is in the preliminary tech
sheet reporting phase.

El - Tech Sheet Completed. This means that at least one study for the patient has a completed
technician sheet which is pending reporting or report verification.

- Report Verified. This means that at least one study for the patient has a verified report which is
pending finalization.

- Report Finalized. This means that all reports for the study have been reported and finalized.

8.5. ADDING OR EDITING NEW ITEMS

To add a new item it is sufficient to click the New Patient, New Study or New Series buttons and enter the
content in the displayed dialog windows:

[ NewF’atient] [ Mew Study ] [ MHew Series ]

Alternatively a selected item can be edited by clicking the corresponding buttons:

| EditPatient | | EditStudy | | EditSeries |
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8.5.1 ADDING OR EDITING PATIENTS

The information about the patient to be added is displayed in the following page:

New Patient Information E\
Search Patients
Info Source: <Al -
Last Marne: First Nare: ID: Bith Date: ] v | Sex v
Taday J( LestzDas: Last WWeek Study Date: |[] v |To: ] ~ | Accession #: Search Studies
Source ID Last Mame First Name Sex | DOB Study Date Accession Number Study Description
£ ?
General Information
1o}
Last Name:
First Marme:
Middle Name:
Prefix: Sufir:
Birth Date: [ ] e
Sex -
55N

In the top portion of the dialog window it is possible to import the patient from the available databases.
By default the system will search all the available information sources but a specific one can also be
selected using the drop down menu. The “Default Demographics Provider” is always present and it
searches the ComPACS patient database. Other external sources may also be present.

The Search Patients button searches the database patient demographics and the Search Studies button
search the study worklist.

The bottom portion of the dialog window displays the selected patient information. Such information
may also be manually inserted if the patient cannot be found in the information sources.

The Select & Update button confirms the selection of the identified patient and updates the ComPACS
database information in case it differs from the selected information source. The New button instead
adds a new patient to the ComPACS database. Both buttons will complete the operations and the
dialog will close.

If a study search has been performed, a new dialog to add a study to the patient will be opened. This
dialog will be populated with the data imported from the information source.

The window displayed for editing is very similar. In place of the Select & Update and New buttons, the
Reset, Update and Merge buttons can be found.

[ Reszet | | Update | Merge |
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These buttons respectively reset the patient information to the original values, update the database with
the new inserted information or merge the patient with the patient selected from the list.

8.5.2 ADDING OR EDITING STUDIES

The information about the study to be added is displayed in the following page:

Mew Study Information

Instance

Admission [D:

Accession H:

|
|

Rieferring Physician [Last - First - Middle - Prefis - S uffiz]:

Date: [¥] 1041240 w | Time: [#] 15:05:49 -

MNew

Echocardiac

Carotid

Angiography
Description: |Angioglaphy |
Status: |Exam Scheduled v|
Procedure Steps: AE Group:

Add i
MUS

In the panel on the right, a pre-built list of study descriptions can be found for rapid selection. These
descriptions are system wide settings to be configured by your system administrator.

Below the study descriptions you can find information about the study Szasus and the procedure steps
related to the selected study. For each procedure step it is possible to define the Modality and the group
of Application Entities (AE Group) associated to the procedure.

Click the New button to confirm the operation. The new study will be added.

The window displayed for editing is very similar. In place of the New button an Update button is present
to confirm the new information. The confirmed changes will immediately affect the study and all its

contained items (series, objects).
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8.5.3 ADDING OR EDITING SERIES

The information about the series to be added is displayed in the following page:

New Series Information rz|
Instance | | = m )
Murnber: | | Laterality: | b | EZLD;fardiac
Date: [ 08/10/10 v | Time: | 180559 - | a Angiograhy
Body Part: | |
Protocol: | |
Perfarming Physician [Last - First - Middle - Prefis - Suffiz]:
| | | |
| | | | | |
Operator [Last - First - Middle - Prefix - Suffis]:
| | | | bodality: us ~
| | | | | | D e=zcription: | |
R Cancel

In the panel on the right, a pre-built list of series descriptions for each modality can be found for rapid
selection. These descriptions are system wide settings to be configured by your system administrator.

Click the New button to confirm the operation. The new series will be added.

The window displayed for editing is very similar. In place of the New button an Update button is present
to confirm the new information. The confirmed changes will immediately affect the series and all its
contained objects.

8.6. MERGING AND MOVING ITEMS

Merging and moving Objects, Series, Studies, or Patients can be easily and intuitively performed using
mouse based drag and drop actions.

These operations carry out critical changes to the information in the ComPACS database and they are
not reversible. To avoid their inadvertent activation, they must be first enabled by clicking the following
button:

[ Enable Merge/tMove ]

8.6.1 MERGING ITEMS

To merge patients, studies or series, simply select one or more such items in their related result
window, drag them over the item in the same window to which they should be merged and them drop
the selection. A dialog box will warn you about the importance and non reversibility of the operation
which you will need to accept in order to proceed.
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At the end of the requested operations the user is advised to de-select the Enable
Merge/ Move button to inhibit other operations.

8.6.2 MOVING ITEMS

To move studies, series, or objects simply select one or more such items in their related result window,
drag them over the parent item to which they should be moved and them drop the selection. A dialog
box will warn you about the importance and non reversibility of the operation which you will need to
accept in order to proceed.

For parent items, only the direct parent is intended. An object has a series as its parent, a series has a
study, and a study has a patient.

At the end of the requested operations the user is advised to de-select the Enable
Merge/ Move button to inhibit other operations.

8.6.3 SPLITTING ITEMS

The splitting of the content of an item can be performed with new and move operations. For example
to split the content of a study you would proceed as follows:

e Create a new study.

e Create new series of the same type of the ones already contained in the study to be split. For
example if a study contains a US series, create a new additional US series.

e Sclect the objects that need to be separated into a different study and first move them to the
new created series within the same study.

e Now complete the operation by moving the new series to the new study.
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8.7. ARCHIVING PATIENT IMAGES AND LOOPS

To archive the images displayed or opened for review you can simply right-click on the image
thumbnail, series, study, or patient in the service window displays and select the archive function from the
pop-up menu.

Patient Lizt |

1D Marme

Close Pakient
Close all Patients

DICOM Information. ..

Export...
Export &l ..

e

Archive all ..

Attachments. ..
Mermo
Permissions

Delete, ..
Minimize windaw

A dialog window with the list of selected image objects will be displayed. On top of the window you
can choose the destination archive and see a brief summary on the items selected.

It is now possible to refine the selection by clicking on each check box to select/deselect the image or
loop. You can also select/deselect a patient, a study, a series and an image.

While navigating in this object hierarchy, it is possible to examine the related DICOM information in
the panels on the right hand side of the window.
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X

Archiving Items Dialog

Destination: | comPacs ~|
Patiert ' By Bl oz e
Items Information Result [ E dit ] [ Anonymize ] Character Set:
[ I ask ] | Mo rask | Compression:
[] Remove Private Tags [] Convert Proprietary to DICOM
Inforration
Patient |D: |

Patient Mame [Last - First - biddle - Prefix - Suffis]:

Birth D1 ate: I:I Sem:

M* Selected: M Inzerted: I:I Current Operation: Idle
Operation Progress: [ ] [ ] Archive

If you click the _Arhive button the selected images will be transferred to the archive. If a network
archive has been selected the transfer will take longer. The slider bars indicate the progress of the
transfer to the archive.

When the transfer is completed successfully a green icon will be displayed. A yellow icon indicates a
warning, whereas a red icon indicates a failure. Please look at the result section at all levels for more
information. In the example below to the left the archive was successful whereas on the one to the
right a warning is returned because the patient was already present in the archive.

Items Information Result Items Information Resulk
=9 @ A
= 051194 Echocardiogram = 1 13f0si07 b
=@ -us =1 1-us

o 106 Success, 1 Already Present,

Iz Already Present.

I 3 Already Present.

I 4 Already Present.

I 5 Already Present.

I &5 Already Present,
1 7 already Present, -

(B} Already Present,

1 g Already Present,

I 10 Already Present,

I 11 Already Present,

I 1z Already Present,

I 13 Already Present,

I 14 Already Present,

I 15 Already Present,

I 15 Already Present,

I 17 Already Present.

I 13 Already Present.

I 19 Already Present.
I z0 Already Present. b

You can also archive all the data present in the control window. To do this, right-click on the Patient
List of the control window and then select Archive A/l
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8.7.1 EDITING INFORMATION

During the archive process it is also possible to edit some of the DICOM information or even
anonymize the items selected. To perform this operation, select an item and click the Ediz or Anonymize
button. The information panels will now be editable for you to set to the desired values.

Archiving ltems Dialog _|
Drestination: | COMPALCS ~ |
Items Information Result li Edit 1 [ Anonymize ] Character Set: | <sop instance defaul
B e [ Mok ] Nomwsk | Compression
= 07
M 1-us [ Remowe Private Tags [] Convert Proprietany to DICOM
v Z-35R
=6 Information
W 1
M1

Study [D: 200706132.082333 Ao,
Drate: E/13/2007 + Tirne: ecRe el

D escription: |

H

Fieferring Physician [Last - First - kiddle - Prefix - Suffis]:
M*® Selected: M* Inzerted: CI Current Operation: Idle
Operation Progress: [ ] [ ] Archive

During this operation it is possible to change the character set used or change the object/image
compression. Changing the character set can be performed for the entire patient set (including all sub-
series) whereas changes in compression can be performed for different individual images.

It is also possible to remove any DICOM private tag from the selected objects or convert them to a
standard DICOM format (for example Aloka Line Data).

By clicking again on the Edit button you can revert back to the original data values.

8.7.2 ANONYMIZING IMAGES

In addition to data, ComPACS also allows for the anonymization of DICOM images and loops. The
technique is identical to the one described in this guide for what concerns Masks usage. You can allow
the system to automatically detect the masks or manually select it for each image or loop.
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8.7.3 TRIMMING IMAGES

ComPACS also allows you to trim the image loops during storage. To perform this operation you need
to select a specific loop and then click the Advanced Settings button.

Archiving ltems Dialog, EJ

D estination: COMPALCS N

Patient M*: 1 Shudy M 1 Series N 2 Img/Loop M* A5

Items Information Result [ Edit ] [ Anonymize ] Character Set: <g0p ihstance defaul

=l-w 1-15 P
Mo mazk Cornpression: <ho changes -
[] Remaove Private Tags [] Corvert Proprietary to DICORM

Infarmation

|

MNurnber: 1

1 Comments:

D ate: EAZ2/2007  w

Tirne: T5Z40FM =

24 [ Advanced Settings

ARIRRRINAAAAAA DDA AARRRRA

M* Selected: |48 MN* Inzerted: |0 Current Operation: Idle

Operation Progress: [ ] [ ] Archive

A new window will appear in which it is possible to review the loop and select the trimming points.

Advanced Image Settings

Start Frame: 3 Current Frame 18 End Frame: 18
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8.8. ATTACHMENTS

ComPACS Review Station, in addition to DICOM data, allows the management of non-DICOM

information such as Adobe® PDF and Microsoft® Word documents as attachments.

Attachments can be related to each level of the Patient/Study/Series/Object hierarchy. To attach,
display or remove an attachment you simply need to right-click on an image thumbnail, a series, a study,
or a patient name and then click on A#achments.

A new window is displayed in which all attachments for the selected item are listed.

Title

Open ] [

Close Patient
Close All Patients

DICOM Information. .

Export. ..
Export &ll. ..

Archive...
Archive all...

Attachments. .,

Memo
Permissions

Delete. ..

Minimize window

User Archive

Add L\\QJ[ Remove ]
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Clicking the 4dd button allows you to add a new attachment.

Title: | |

File Path: | |I Browse

Archive: | COMPACS v

[ fdd ] [ Cancel ]

After you have given the attachment a title (and selected the appropriate archive if more than one is
configured) you can browse your computer and then attach any kind of file. Clicking on Add will
effectively attach the selected file. If the file is associated to an icon, the related icon will be displayed to
the left of the selected title as shown below.

Attachments E|
Title IModified User Archive
","'_- Sample Attachment Title 190706 05,43.21 User, a COMPACS
Qipen ] [ Save As Add ] [ Remoyve ] [ Close

The attachment list also identifies the user that stored the attachment, the archive in which it has been
stored and the last modification date.

It is also possible to manage the attachments by selecting them and then clicking on the button related
to the requested operation: Oper — to open the attachment within ComPACS, Save As — to save it to an
external file, Remove — to delete the attachment.

Please note that the operations allowed on attachments depend on your privileges to the
selected item (Patient, Study, Series, or level). Therefore some or all of the operations may be grayed
out because they may not be accessible.
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If the attachment is opened within ComPACS, it will be displayed as a new tab window.

omPACS Review Station

File Edit Wiew Tools Achive 2

S=2B E]- O m- & - SR R - R . g -

T | Images | Archive  Sample Attachment Title | 4 b x
o (e [l saveacopy = B e‘ B searcn | o ‘Ib Select Eﬂ-' @\ -‘ [ | o ® - ® |03 mg = szgr\ L wr

[} 1234 Doe John I A = =

AMERICAN SOCIETY OF ECHOCARDIOGRAPHY REPORT

Date Study Name
13/06/07

 Pages -
>

Standardized Myocardial Segmentation and
Nomenclature for Tomographic Imaging of
the Heart: A Statement for Healthcare
Professionals From the Cardiac Imaging
Committee of the Council on Clinical
Cardiology of the American Heart Association

o aturc. (1) Allow

e aclequate sl of the ekt
ing.

I p—_—l

Jane selection and dice display
in Figure 1. In chese smndacds,

4
£
5
£
£
5
£
&
u
£
5
] 4
£ i igioyed he by g
8 a0 ki 50 st the longas
s
v
b | ud

= 1fs | b b Ul=A]

For the document embedding function to work, it is necessary that the selected document
and related viewing application comply with ActiveX and Active Document technology. Examples are
Adobe® PDF and Microsoft® Office files.

If an item contains one or more attachments, the user will be warned by a paper c/ip symbol that will be
visible to the left of the related item as shown in the picture below. The same information is also
displayed in the query window.

Patient List |

0 Marne
] 1234 Doe John
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8.9. MEMO

A memo is a way to attach an important note to an item in the Patient/Study/Series/Object hierarchy.

To access the memo options, right-click on an image thumbnail, a series list, a study or on a patient and
then select Menzo.

DICOM Information. ..
Export...
Archive. ..

Attachments. ..

Permissions
Delete. ..
Create Mew Report

Minirize window

The operation will open a memo window.

—{& | COMPACS bl 12706207 Do X

This is Free text in a memol

13/07/06 05.57.23 Uszer, a .

The window, in addition to the main memo text, will also show the Arhive and the item’s main
information (for example patient name or study date) to which the Mewo belongs, the user that created
or last modified the memo and the modification date.

To edit the memo text simply type directly into the memo box. By clicking the X in the upper right
corner you will confirm your selection and close the window.
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To Remove the memo you can clear the text and close the window. Alternatively, this and other
functions are available by clicking on the small 70 icon on the top-left of the window accesses.

Please note that the operations allowed on memos depends on your privileges on the
selected item (Patient, Study, Series or level). Therefore some or all of the operations may be grayed out
because they are not accessible.

If an item contains a Mewo, the user will be warned by a special symbol visible to the left of the related
item as shown in the picture below. The same information is also displayed in the query window.

Study List |

Dake Study Bame
] 15/06/07

8.10. PERMISSIONS

ComPACS allows advanced and granular permissions to be associated to each item (Patients, Studies,
Series, Objects, or even Attachments and Memos). To open the permission menu, right-click on an
image thumbnail, series, study, or on patient name and then select Perissions.

DICOM Infarmation. ..
Export...
archive. ..

Attachments, .,
Merno

Permissions

Delete. ..
Create Mew Report

Minimize window
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Below is an example of the (ACL) Access Control List Editor window that will be displayed.

Access Control List Editor [‘5_<|

drckive: [compacs b ¥

Groups/Users

Adminiztrators

[ dlowResd | [ alowEdt | [ AlowDeele |
Permission Allow | Dery A
Fatient Full Contral ~ =
Patient List ~ -
Patient Read 2] = W
Patient Edit [T
Fatient Delete ~ =
Patient Memo Read v -
Flteei i, [l [l bt
() Cunent Level Only (%) Merge at sub-levels () Ovensrite sub-levels

In the window you can select a user (or a group of users) and allow or deny operations such as reading,
editing, deleting, etc. Three quick settings buttons (Alow Read, Allow Edit and Allow Delete) assist you in
the most frequently modified security settings.

The names of such operations refer to the item selected and directly convey the types of
permission being managed. However please refer to your system administrator for more details.

It is also possible to add or remove users and groups from the list by clicking the Add or Remove
buttons. When the 4dd button is selected, a related window will appear to allow the user or group
selection.

Groups/lzers
ﬁ: Adrministrators
€73 Uiser 1

K
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Please note that the users and groups that can be added are only those registered for the
ComPACS application. Please refer to your system administrator to modify this list.

Upon confirmation, it is also necessary to specify how the changes will be applied to the ComPACS
database. Three different options are available:

Current Level Only ~ — Modifies the permissions only for the selected level.

Merge at Sub-Levels — Modifies the permissions for the selected level and then merges the changes to
all the sublevels (for example the sublevels of a study are its series and objects).
The merge operation will preserve any additional and specific permission settings
at the lower levels if not affected by the changes made (for example if it refers to
different users or groups).

Overwrite Sub-Levels — Modifies the permissions for the selected level and then applies it to all the
sublevels (for example the sublevels of a study are its series and objects),
overwriting and prior permission settings that may have been set for such levels.

It is important to note that to set the permissions parameters, you must have Ful/ Contro/
Permission on the related object.

ﬂ These permissions will refer to the item level (Patient, Study, Series or Object) you have

selected but will necessarily be propagated to the upper levels to maintain consistency in the permission
settings. For example setting a Read permission at the S#udy level requires at minimum a Lis? permission
at the Patient level.

A Changing the permission settings will affect the possibility users will have to list, read,

modify and delete the different objects in the ComPACS database. Please ensure to use this feature
with great care.
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9. MANAGING EVIDENCE AND REPORTS

9.1. CREATING A NEW REPORT

To be able to create or open a report, you must first adequately configure your system.
Please refer to your system administrator and to the Systenz Administrator’s manuals tor more details.

In order to create a new reportt, a study first needs to be opened for review.

Then click the open/cteate report button on the toolbar & = 003 . A dialog window
will prompt you to enter a number of parameters.

Create Report fg|
User: Arnrninistrakare Report Date: | ﬂ|'12,|'2DID : |
Archive: |COMF‘.C\CS vl Language: |Latin 1 {West Europe) vl
Group; |Echocardiac b | Template: |CF\RDNEW - |
Reporting Yiew: |R|:|v W | Analysis ey |.ﬁ.nv W |
Prink Layouk: | vl Prink Layouk: | vl

Select Structured Report Data bo Import;

Let us examine these parameters in detail:
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Report Date

Archive

Language

Group

Template

Reporting View

Print Layont

Analysis 1View

— this is the date for the new report. It defaults to the current system date.
— this is the archive in which the created report will be stored.

— this is the language used in the report. It defaults to the configured language for
the client application entity to which your review station corresponds.

It is important to choose the correct language. Otherwise some special
characters may not be stored correctly into the report.

— report types are grouped to allow you to better identify and select the type
required. This field allows you to select the group of report types you are interested
in, for example Echo Vascular reports.

— this field identifies the report type (or template) that you effectively need to create.
For example a Vascular Report.

— the information stored in a report of a certain type (identified by its template) can
be displayed in different ways (Views), if present, depending and optimized for
reporting purposes based on the body part, user preferences, patient pathology, trial
protocol, etc. A possible example is the Carotid 1iew tor a 1 ascular Report.

This field allows the selection of the default view for each report. Please note that
this is just an initial selection that can then be changed dynamically during the
processing of the report.

— under the Reporting 1iew field it is possible to select the Print Layout. With this
parameter you can define the final print layout of the information stored in a report
of a certain type (identified by its template and reporting view).

This field allows the selection of the default print layout for each report. Please note
that this is just an initial selection that can then be changed dynamically during the
reporting process.

— the information stored in a report of a certain type (identified by its template) can
be displayed in different ways (Views), if present, depending and optimized for
image analysis purposes based on the body part, user preferences, patient pathology,
trial protocol, etc. A possible example is the Carotid 1iew for a 1 ascular Report.

This field allows the selection of the default view for each report. Please note that
this is just an initial selection that can then be changed dynamically during the
analysis process.
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Print Layont — under the Analysis View field it is possible to select the Print Layout. With this
parameter you can define the final print layout of the information stored in an
analysis report of a certain type (identified by its template and analysis view).

This field allows the selection of the default print layout for each analysis report.
Please note that this is just an initial selection that can then be changed dynamically
during the analysis process.

Once you have selected the right parameters you can create the report by clicking the Create button.
Please note that this operation may take some time depending on the size and type of report being
created.

The system stores the last settings used by each user in report creation. Therefore if you
always create the same type of report it will be sufficient to directly click Create.

9.2. IMPORTING EXISTING REPORTS

If existing reports that have not yet been associated are detected, such reports will be listed in the dialog
window. If checked, the content of these reports will be included and merged in the newly created
report.

Create Report E|
User: Smministratore Report Date: | gf1zfz010 - |
sirchive: | COMPACS v | Language: |Latin 1 {west Europe) v/
Group: |Echncardiac Vl Template: |CARDNEW V|
Reporting Yisw: |R|:|'\.-' w | Analysis View: |.C\nv w |
Prink Layouk: | vl Prink Layouk: | vl

Select Struckured Repart Data ko Impaort:

Date Time Title
0312110 10:20:57 Adult Echocardiography Procedure Report
031210 10:21:44 Adult Echocardiography Procedure Report
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This is the typical scenario when a preliminary report has been generated from the modality and stored
to the system. In this case the report window parameters will be automatically selected on the basis of
the detected preliminary report type and configuration.

If only a single report is present and if ComPACS is capable of automatically and
univocally assigning the necessary parameters, the report window dialog may not be displayed and the
report object may be automatically opened for editing.

Such dialogs will always be displayed if more than one report needs to be merged to warn
the user about such a condition. This operation should be performed with great care to make sure the
data in the different reports does not conflict.

9.3. EDITING A REPORT

In order to open an existing report for editing, the report object needs to be opened and visible in the
Report List control window, on the Data tab.

Feport List |

Documents | Data

D ate Time Title
08210 10:21:44  Adult Ech...

The operation is identical to the one petformed to create a new report. Click the open/create report

button on the toolbar =S @ L- %

If only a single, non-obsolete, report is present then the object will be automatically opened for editing.

If additional, non-obsolete, structured report objects have been stored to the system, the report
window dialog described in the previous sections will be displayed. This will both warn the user about
the existence of such additional reports, and it will also allow such reports to be imported and merged
with the current report.

This typically occurs if the report is initialized prior to image and measurement acquisition.
In this situation the measurements structured data will have to be imported when the initialized report
is completed.
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Importing and merging reports should be performed with great care to make sure the data
in the different reports does not conflict.

9.4. OPENING REPORT DOCUMENTS

To be able to create or open a report it is first necessary to adequately configure your
system. Please refer to your system administrator and to the Systewz Administrator’s manuals for more
details.

In order to open a specific report document, a study containing a report needs to be opened for review.
The available reportts for the selected study are listed in the Repors List control window, on the Documents

ab:

=t

I Repart List |

Documents | Data

D ate Time Title
0270 11:31:00  Esercize ...

Finalized reports and generally documents are stored as PDF files in DICOM Encapsulated PDF
format. Such items are visible in the Documents tab and can be opened by a simple mouse click.

A DICOM Encapsulated PDF Report object may also be present if created by a third party
system and then stored in the ComPACS Database.

To display the PDF report it is necessary for the Encapsulated Report Module to be installed
and licensed. Furthermore, Adobe® Acrobat PDF Reader needs also to be installed.

The report structured information is generally stored in a DICOM SR object and visible in the Data tab.
These items can be opened by a simple mouse click and reviewed in depth with the specific analysis or
reporting modules licensed. This is equivalent to right clicking on the report item and selecting Open
Report Data.
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If the report was not generated by a ComPACS Review Station or ComPACS measurement
import plugin, but was received directly from a third party template, then upon clicking the report object,
you will be prompted with a dialog window that will require the user to select the template and view
information.

This operation is similar to report creation shown in the previous section but it does not lead to the
generation of a new report, only to the association of the correct template and views.

It is also possible to manually associate a report to a different template. This can be performed by right
clicking on the report item and selecting Assign Reporting Template to Structured Report Data.

>

Feport List

Documents | Data |

Date Time Title |
210 10:21:44  Adult Ex

Open Report Data

Revision History

Open or Create a Repork

Assign Reporting Template ko Structured Report Data

Thumbrails

9.5. REPORT REVISION HISTORY

ComPACS keep track of report revisions. The Report List tabs will show only the most current revision
of the documents and structured data opened for review. To examine any previous documents, right
click the item and select Revision History.

Report List
Documents | Data |
Date Time Title |

08240  10:27:44  Adult

Open Repork Data

Revision Hiskary

Open or Creake a Report

Assign Reporting Template to Struckured Report Data
T humbnails
Minirmize window
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A window will display in a hierarchical tree the revision history for the selected item. The report date,
time, type and status is reported for each revision.

Revision History E|

Revision Tree:

110 10:21:44 - Current Revision (Yerified)
08/12/10 10:20:57 - Original Report (Partial)

[ Qpen ] I Close l

It is possible to open an obsolete document revision by selecting it and clicking on the Open button.
These documents will be available for review but cannot be edited.

A The revision history is limited to the object opened for review from the ComPACS archive. If
only a limited set of objects is opened on the workstation, the items in the revision history shall be
incomplete and may lead to an incorrect interpretation of the current report status.

A Please ensure that all documents are always opened or that at least the most current report
revision is always present in the opened list.
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10. ECHO ANALYSIS

10.1. ACTIVATING OFF-LINE ECHO ANALYSIS

If ComPACS ECHO is enabled on your system, the following button will be visible in the toolbar, on
the right hand side:

iFY

If the button is pressed down then the module is already active. Otherwise it can be activated by
clicking the button with the mouse.

Upon activation, the module will request a runtime license from the ComPACS Server. If the license
cannot be received, then the module will fail to activate and an error message will be displayed.

In case of concurrent licenses it is possible that all available licenses have already been
requested and assigned to other users that are using the module at that time and that no licenses are left
for activation. This is a likely cause for failure.

Activation failure can also occur if the network connection to the server is no longer available.

Please ensure that the module is released, by releasing the above button, after you have finished using
the product so that the license is available for use by other users.

When the module is active, a window named “Echo Analysis” is added and visible in the control
window. It can be opened or minimized with a single mouse left button click on the blue bat.

=@ aE v % & E»
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10.2. OFF-LINE MEASUREMENTS
The ECHO module provides the possibility of performing measurements on every type of echo image.

Simple measurements are always available in the Generic tab of the echo analysis window:

E cho Analysis
= @ as v % & Bl

Generic | Calibration

M-Maode 20 Doppler

[ Cineari  |l=m]
for]
D1-D2 [zm]
C_Tmei Jim
C_Tmez Jims

b . . .

These are basic and generic M-Mode, 2D, and Doppler measurements for rapid verification purposes.

A Generic measurements are only temporary. They are not stored to the ComPACS database and
cannot be retained.

To access a more advanced measurement panel, open either an already existing report or create a new

one. This operation can be performed by clicking on the toolbar icon = as described in the “Managing
Evidence and Repor?” chapter.

The analysis window will be extended with an additional S#uctured tab containing all the structured
measurements. The appearance and content of the tab will depend on the reporting templates and
analysis views configured by the system administrator for the specific workstation or user.

Structured measurements are stored in the DICOM SR object they refer to.
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Echo Analyziz

= @) WE sTaNDeR v 6 S Bl

Struckured | Generic || Calibrakion

Doppler DI CFR || LY Svnch,

General rM-Mode D
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Subrostal TEE Misc,
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General | Yentricle Dimensions
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o ST ) el
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(e o i ) el
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(At Lo Th] el
7 Post. Leat ] e
(A Dt ] e

b . . . . . . . . . R .

In this interface, only the windows corresponding to the data present in the open object will be filled
(with numbers). To edit the opened report click the Editing icon:

]

Zie

To close and save the changes made click on the Close and Save changes icon:

“

To close without saving any changes click on the Close discarding changes icon:

e

To export the data it is necessary to click the Export the report data to file icon:

E
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An interface will be opened where you may select the data format and the file destination.

Exporting Analysis Data

Export Template: < Excel Report - Data in Columns =
Zolumn Description {Unicode Text): WHPREDICTOR-Variable-Oukput. bxk E]
Options
[ only Present [ only Measured Mo Demoaraphics

[]with Std Deviation

In the drop-down list, it is also possible to select an export template based on the installed
configurations.

Editing operations will be described in the next chapters.

10.3. IMPORTED MEASUREMENTS

The ECHO module allows importing measurements taken from the ultrasound devices through
DICOM SR. Therefore, the product offers the possibility to view the data measured on the platform as
well as to insert new measurements, or correct the existing ones.

For the most common ultrasound platforms that do not comply to the DICOM SR standard, some ad
hoc techniques are also available to import the measurements. The ComPACS architecture allows
importing such measurements and transforming them into the DICOM SR format to assure maximum

portability.

When a study is opened for review and a DICOM SR object is present, the Report List will display such
element on the Data tab.

The Data tab initially represents the measurements performed on the modality, if any. However please
note that the data object will also be revised to include off-line measurements or other reporting
activities.

In the Series List, an item line with SR as the modality will also appear. This is the DICOM series
containing the DICOM SR object elements.
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Patient List
e} Mame
AMDEMO  Doe John

Study List

Date Study Mame
05/13/07

Report List

Documents | Data

Drate Tirme Title
07/270 184512 Adult Ech...

By clicking on the toolbar icon = as described in the “Managing Evidence and Reporf” chapter, you can
open existing reports for review and further analysis. This includes imported modality data.

Alternatively it is possible to specifically open an DICOM SR document and access the contained data
by clicking on the selected SR item on the Data tab.

10.3.1 IMAGE CALIBRATION

The calibration information is usually contained in the DICOM file. The product exploits it to avoid a
manual calibration and ensure greater accuracy. Therefore calibrating images in order to perform
measurements is generally not necessary nor is it recommended.

By simply moving the mouse over the image, the calibration information will appear in the Calibration
tab. This way it is possible to quickly verify if the image calibration is present or not.

= das v %5 B

Generic | Calibration

Spatial Format; 2D v
Data Type: | Tissue v
Scaling Pratection: Yes
Az 0.054 e v
T iz 0.043 cm v

Clear 4l Regions

Reszet l [ Add Region
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If no information is displayed when moving the mouse, the image needs to be calibrated.

Ultrasound images can contain multiple regions of calibration. Therefore it is possible that
the calibration information differs in relation to the position of the mouse on the image. Also some
regions may be calibrated whereas in others the calibration information may be absent.

If the calibration information is absent, it is possible to manually calibrate the entire image or a region.

The first thing to do to calibrate an image is to choose the Spatial Format (2D, Doppler, M-Mode,
etc...) and the type of data (Tissue, PW, CW, etc...). Using the two drop down menus in the Calibration
tab:

Echo Analysis
= daeE v %5 By Edas v %5 B
Generic | Calibration Genetic | Calibration
Spatial Format: <MNone: v Spatial Format: 20 o

<Moner

Data Type: [ <Momefsn M

Data Type:

Scaling Protection: Scaling Prot e Trace

Calor bar

H iz Color Flows

_ Cw/ Spectral Doppler
T Bis: 0 <Mone> ' Bis: dlarea)/dt
d[volume)/dt Trace

Clear all Regions J Doppler b ax Trace

Doppler Mean Trace
rol |Doppler Mode Trace
ECG Trace
. Gray bar
Integrated Backscatter

- QOther Physiological input
Reset l ’ Add Region Resel| plonacardiogran Trace
Pulze Trace
P Spectral Doppler
Tizzue
Wiolurme Trace

A 0

Next, establish (using the X axis and the Y axis) the calibration values to be assigned to the image. For
instance, in case of a Doppler image, assign a time value on the X axis and a speed value on the Y axis.
For 2D images, which have the same unit of measurement for both axis, it is also possible to calibrate
both axis at once with a single diagonal segment using the Bozh button.
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Referenced Measured Yalue

Measured Value: seconds

TS o
P 1- LE'J.. b, ‘-.,-
1.6 3. 2=

On the image, the mouse pointer will change into a pen and allow you to trace a segment. Click the left
button once at the start point and then a second time at the end point. When finished, a dialogue
window will prompt you to enter the dimension of the traced segment in the suitable unit of
measutrement.

It is also possible for the Doppler images to indicate the zero point position (the baseline) by the
reference point button and then clicking it with the mouse.

Once the operation is performed on both axes you may decide if the calibration applies to the entire
image (by clicking on .4dd Region) or only to a ROI (Region Of Interest). In the second case, select the
ROI button and after tracing on the image the interest area, calibrate by clicking on the Add Region
button.
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When moving the mouse pointer on the calibrated region, you will see all the calibration information
on the Calibration tab.

A In the absence of a correct calibration all measurements on the images are
invalid.

AThe program does not perform any control on the consistency of the calibration
factor. It is always necessary to check the calculated calibration factor to verify whether it
is admissible.

A The accuracy of the calibration factor depends on the accuracy with which the
segment is traced and it is inversely proportional to the pixel dimensions of the known
structure. In the appendix, the reference accuracy and precision values of this approach
are reported.

10.3.2 PERFORMING MEASUREMENTS

Now we are ready to perform some offline measurements on the images. ComPACS ECHO allows
measuring 2D images, Doppler tracings, M-Mode images, and TDI images. For every data format there
are specific measurements. For instance, in 2D the software allows measuring the length, area,
perimeters, and calculates volumes. In Doppler, it allows measuring time, and speed, calculating flows,
and other derived values.
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Once the image is chosen, select the value to be measured on the measurement panel. In particular
there are two panels: the Generic panel, which is always available, and the S#uctured panel which depends
on the configuration set up and requires the opening of a report (intended as DICOM SR object).

A The generic measurements are only temporary and will not be stored to a
DICOM SR Object.

By clicking on the item, the mouse pointer becomes a pen. With a few mouse button clicks on the
image, the software traces the measurement (in yellow) and saves it to the ComPACS Database in the
DICOM SR format. The following picture shows an example of linear measurement on a 2D image:

Images | ichive

PHILIPS 06/12/2007 01:52:38PM TIS0.8 MI 1.4
S5-1/Adult

Documents
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Structured | Generic | Calibration
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Ap, LY Sup.St.-Ao. Abd.
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To proceed, first select the desired measurement by clicking the chosen button in the control panel.
Move the cursor to the starting point of the desired measurement and left-click once, the cursor will
become a pen. Move the cursor to the end point of the measurement and left clicking once will
terminate the measurement and populate the result in the chosen location. For measurements that are
commonly performed in sequence, such as IVSD, LVID, LVPWD, each left mouse click will continue
the sequence until the sequence is complete.

In more complex measurement case (i.e.: an area), an area point is fixed at every mouse left button click
and the software creates a soft line passing through such points — “Spline” - to give it the harmonized
shape. A double click terminates the measurement. In case of a tracing error, click the right mouse
button to delete points and double right click to entirely cancel the measurement.

In the following example we have measured the left ventricle End Diastolic area in a 4 Chamber
projection. ComPACS ECHO also automatically calculates the long axis and the Volume.
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Images | Archive
= PHILIPS 06/12/2007 02:00:05PM TIS0.7 MI 1.4
Documents | Daty Ss-1lAduI'

Date Time Title:
07/2710 18:4512 FR 52HZ
20cm

2D
65%
C 52
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HGen

= s
= @ B o v % & Fy

Struckured | Generic | Calibration
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General M-Mode 20
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Subcostal TEE Misc,
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(Esmm]w | b
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LVAreaChange (2] »
(er] 100
ECwom]o b
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ES LY Volume ] »
1V Fiert Frart 11 »

For velocity measurements as in the case of Doppler images, the software automatically identifies the
baseline and in the case of a Doppler measurement where time is a factor, it creates a horizontal line.

The following is an example of a velocity measurement on a Doppler image:

Images | Archive

PHILIPS 06/12/2007 02:10:09PM TIS0.8 MI 0.7

BN ital S5-1/Adult
FR 16Hz

17em

Ec
= @ B sy ~ % & Bl
Structured | Generic | Calibration

General M-Mode 2
Dappler ol CFR
Pulm, Veins | Left Vertr. | Pulm, Valve
L.Akr. App. | Right Ventr, | Ao Coarct.
miteal valve | Acrtic Valve | Tric. valve

Anteqrade Flow | Regurgitant Flow

(hoer_Jime b
(] 1558
C v Jim »
Mean Vel CW [rés] »
((ElonTne ]l »
(CFietiee Time Jire b
Pk Grad InmHg] | 10y
Mean Grad Irrng] »
MagViel £LVOT  [no units] »
B, Oif. Area  [om2] >
Stroke Wolume [ml] »
Valve Rlesistance  [dyme/s/c »
Stroke Work Loss %] »
Mean Fiow [rls] »
TEl Indes [na urits] >
AM Area VMax [em2] »
LVOT/AY Ml o units] »

75mmis

The next example is of a time measurement showing that even if the measurement is traced in diagonal
way, the software takes the projection on the x axis.
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M-Mode images have their own set of dedicated measurements. In the next example we see the intra-
ventricular dimension measurements.

Images | archive
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Not all the measurements are available on all types of images. For instance trying to perform a 2D area
measurement on a Doppler image produces an error; in fact Doppler is not calibrated to make 2D area
or length measurements. Or vice versa, if you try to measure a velocity on a 2D image, the software will
again display an error message.
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10.3.3 CALCULATIONS AND FORMULAS

The software not only allows performing direct measurements, but it is also capable of computing
derived parameters by use of different mathematical formulas. For example, consider the left ventricle
in the 4 chamber view. Once the area is measured in systole and diastole, the software computes the
volumes with different methods (Area-length, Simpson) and then calculates the ejection fraction.

A In the absence of a correct calibration all measurements on the images are invalid.

AThe program does not perform any control on the consistency of the calibration factor. It
is always necessary to check the calculated calibration factor to verify whether it is admissible.

AThe program does not perform any control on the clinical validity of the measurement.
The operator must visually verify the validity of any measurements taken.

10.4. MEASUREMENTS MANAGEMENT
The product allows for detailed management of the measurements taken.

It is possible to select the baseline and the axes during the measurement process. In fact, not all of the
Doppler images have a baseline (the line of 0) set up correctly and a few 2D images have the X and Y
axes reversed. In these situations, click the arrow on the right of the measurement panel and select the
requested behavior with respect to such problems.

Echo dnalysiz ]

=g as v | & B~
_ = v Auto
Generic | Calibration Inverted 2 & ¥ Axis

M-Mode | 20 || Doppler

(TeaiJiem
[ eaz Jiem
D1-D2 [zm]
i i
Tz Jim

v v v v v
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When a measurement is already present and re-executed, the software, by default, replaces the old value
with the new one.

However more than one measurement on the same sample (or on various samples) can be performed
and stored, calculating the mean value and the standard deviation. To perform multiple measurements
and display the mean value click the button shown below. If this mode is active the button will turn
yellow.

In the case of repeated measurements, the value shown nearby the item text is that of the mathematical
average. However it is still possible to see all the measured samples. Alongside of every measurement is
an arrow which allows accessing a management menu for the item.

Structured | Generic || Calibration

Doppler TOI FR.
General M-Made Z0
Vena Cava Mitral
Aorka-La LAx | Aorka-La SAx Ry
Ly Pericardium

[em] 1.0/} g
[cm] 48]0 Show Trend...

[cm] 1.0/1 G0 to Measurement Time
[cm] I Edit Manually

(ES S Thiwess) |

[em] ) Delete Yalue

By clicking on the little arrow and then on Show Details, a window will be displayed in which all the
samples taken for that item are shown together with the average and the standard deviation.

Measurement Details §|

(e ]

10 Samples

1 1.2 1
2 1.1

3 1.2

4 2.4

Mean Yalue: | 1.5 [Units] Standard Deviakion: | 0.548
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It is possible to delete a measured value if it seems incorrect. Simply select it and click on the Remove
button. Use the buttons Show and Hide to show or hide the measurements on the image.

If echo analysis has been performed on the same patient in previous studies stored in the ComPACS
database, you may view how a specific measurement field has varied over time.

This operation can be performed by clicking on the Show Trend item in the menu. A window will be
displayed in which the different values over time for the identified measurement are displayed both
numerically and in a graphical format.

Measurement Trend E'
Study Date Sarnples “__________‘f________—a
0&04)/10 15:35:48 1.1
07/03/10 13:00:47 1.0
06/13/07 03:23:33 1.1
< *

Close

Another useful function is the ability to immediately display the image frame from which the
measurement was taken. From the measurement menu, when clicking on the Go to measurement time
option, the software automatically selects the image and the specific frame on which the measurement
was performed.

The feature Go to measurement time is available only for off-line measurements taken with

ComPACS ECHO.

Also by clicking on the Edit Manually button it is possible to manually insert the value instead of
measuring it or calculating it. This value will be underlined in yellow to indicate it is a manually inserted
measurement.
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To show/hide the measurements on the images click on this icon:

%

To show the measurement graphics on all frames of the loop (and not just on the frame on which the
measurement was taken) click on this icon:

&

To close and save the changes click on the Close and Save icon:

d

To close without saving the changes click on the Close Discarding changes icon:

'

10.5. CUSTOM SETTINGS

This component provides different user configurable settings, located in the Program Settings window,
under the Echo Analysis tab.

Enable measurement average at startup
Multiple measurements (if average is enabled)

[ tnvert ¥ and ¥ axis
Automatically detect Doppler baseline

“Enable measurement average at startup” automatically enables the average function when the
component is activated.
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“Multiple measurements (if average is enabled)” allows the user to measure a specific field multiple
times, without having to press again the corresponding button. The measurement sequence can be
interrupted by pressing the right mouse button.

“Invert X and Y axis” is used if the X and Y axis are to be interpreted differently in relation to the
measurement structured menu. This option can be automatically enabled when the component is
activated.

“Automatically detect Doppler baseline” is used automatically detect the Doppler baseline and allow
for faster, one-click, velocity measurements. This feature can be disabled if the DICOM image does not
contain a correct encoding of the Doppler baseline correctly.
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11. ANGIOGRAPHIC ANALYSIS

11.1. ACTIVATING QCA I

If ComPACS QCA II is enabled on your system, the following button will be available on the toolbar,
on the right hand side:

e

If the button is pressed down, then the module is already active. Otherwise it can be activated by
clicking the button with the mouse.

Upon activation the module will request a runtime license from the ComPACS Server. If the license
cannot be received then the module will fail to activate and an error message will be displayed.

In case of concurrent licenses, it is possible that all available licenses have already been
requested and assigned to other users that are using the module at that time and that no licenses are left
for activation. This is a likely cause for failure.

Activation failure can also occur if the network connection to the server is no longer available.

Please ensure that the module is released, by releasing the above button, after you have finished using
the product so that the license is available for use by other users.

When the module is active a window named “Angiographic Analysis” and containing a QCA tab is
added and visible in the control window. It can be opened or minimized with a single left click on the
blue bar.

Angiographic Analysis

Calibration | QCa&

11.2. ACTIVATING LVA

If ComPACS LVA is enabled on your system the following button will be available on the toolbar, on
the right hand side:

MediMatic Stl — ComPACS 10.7 — Ref: COMPACS-UG10.7-6 2012/11/04 Page 118 of 186




(%

If the button is pressed down, then the module is already active. Otherwise it can be activated by
clicking the button with the mouse.

Upon activation the module will request a runtime license from the ComPACS Server. If the license
cannot be received then the module will fail to activate and an error message will be displayed.

In case of concurrent licenses, it is possible that all available licenses have already been
requested and assigned to other users that are using the module at that time and that no licenses are left
for activation. This is a likely cause for failure.

Activation failure can also occur if the network connection to the server is no longer available.

Please ensure that the module is released, by releasing the above button, after you have finished using
the product so that the license is available for use by other users.

When the module is active a window named “Angiographic Analysis” and containing an LVA tab is
added and visible in the control window. It can be opened or minimized with a single left click of the
mouse on the blue bar.

Angiographic &

Calibration | LVaA

11.3. CALIBRATION

The calibration is an essential operation that must be carried out before any measurement or analysis
on the images. This procedure leads to the computation of the zoom factor of the image by relating the
measure in pzxels of a known structure to its real measure in millimeters.

There are different ways to calibrate an image:
@ default - By selecting a pre-calculated (default) zoom factor because there are no known
structures in the image, or the structure is significantly distorted (for example close to the

image borders);

@ distance - By manually tracing a segment indicating the length of a structure of known size with
the mouse (for example the distance between the markers in a catheter);

@ catheter - Automatically, based on a catheter (empty or contrast filled) of known diameter (for
example 7 French).
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Calibration can be carried out in all three ways by using the buttons in the Calibration tab on the
Angiographic Analysis panel on the Control Window on the left.

A In the absence of a correct calibration, all measurements on the images are
invalid.

AThe program does not carry out any control on the consistency of the calibration

factor. You must always check the calculated calibration factor to verify whether it is
admissible.

11.3.1 DEFAULT CALIBRATION

Angiographic Analyziz

Calibration | LYa | GCA

Calibration Fact. [mm/pix]

Default LAC 607
LA 60®
Distance RAC 307
RAC 30°

Catheter

Delete

Default calibration can be carried out by clicking the Defaul/t button in the Calibration frame on the
control window. In the white frame a list of names corresponding to the pre-set default calibration
values are shown. Click with the left mouse button to select one. The corresponding calibration value
will be displayed in the dedicated edit box above.

Alternatively, it is possible to directly set the calibration factor by selecting the related edit box with the
mouse and by typing in the desired value.

A The program does not carry out any control on the consistency of the calibration
factor. The operator is entirely responsible for its value.
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11.3.2 CALIBRATION BASED ON A KNOWN DISTANCE

Angiographic Analyziz

Calibration | Lvid | GCA |

Calibration Fact, [mm/pix] |:|

Default 1 Eura
20 cenkts

Distance

Catheter

!

Delete

The calibration based on a known distance can be carried out by clicking the Distance button in the
Calibration frame in the control. A list of names corresponding to the pre-set known distance values are
shown in the white frame. Click with the left mouse button to select one.

On the image, click the left mouse button at one end of the segment
to be measured and then release it. By moving the mouse it is
possible to trace the desired segment. Click the left mouse button
once again, the segment can be fixed. The related calibration factor
will be automatically calculated and displayed in the suitable edit
control. Alternatively, by right clicking the mouse button during
segment tracing, the operation can be cancelled.

If a known distance has not been selected, a dialog box requesting
the insertion of the length of the traced segment in millimeters will
be displayed. In this case the calibration factor will be then automatically calculated and displayed.

Insert Measured Distance

Digtance [mm]: || |

[ Ok ] [ Cancel ]
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A The program does not carry out any control on the consistency of the calibration
factor. The operator is entirely responsible for its value.

A It is necessary to calibrate on a known structure on the same plane as the
ventricle to be measured.

A The accuracy of the calibration factor depends on the accuracy with which the
segment is traced and it is inversely proportional to the pixel dimensions of the known
structure. In the appendix the reference accuracy and precision values of this approach
are reported.

11.3.3 CATHETER BASED CALIBRATION

Angiographic Analyziz

Calibration | L& | GQCA

Calibration Fact, [mm/pix]

4F Standard ~
4F Standard
SF Standard
5F Standard
AF Standard
AF Standard
7F Standard
farL ll el P P |

The calibration on a known catheter size can be carried out by clicking the Catheter button in the
Calibration tab. In the white frame, a list of names corresponding to the pre-set known catheters are
shown. By default, the catheter most recently used is selected and emphasized in blue If needed, select
a different one with the left mouse button.

Now select two points along the catheter (preferably in the portion that is closest to the coronary
lesion) by clicking the left mouse button on the image. The points are indicated by a yellow cross.
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Around these points the program generates a region of interest in which the catheter skeleton and
borders are automatically detected.

If the program does not detect the catheter skeleton or if the selected points are too close, an error is
displayed by a message box. The operator will then have to select two different points or another image
to perform the calibration.

When the analysis is completed, a results window will be shown in which the measured catheter
borders are displayed in overlay. The image and the borders are zoomed to facilitate the verification of
correctness of the measure. On the left, the calculated calibration factor and known diameter used are
shown.

A You must calibrate a catheter on the same plane as the ventricle to be measured.
Also you calibrate a structure on the same plane as the ventricle to be measured.

A The program does not carry out any control on the consistency of the calibration
factor. The operator is entirely responsible of its value. For this reason you must always
verify if the analysis is correct by comparing the measured profiles with those directly
visible from the image.

A The accuracy of the calibration factor depends on the image quality and varies if
carried out on empty or contrast filled catheters. In the appendix, the reference accuracy
and precision of this approach are discussed. Moreover the accuracy and precision
depend on the overall correct system calibration to the images to be analyzed.
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11.3.4 CALIBRATION SETTINGS
The calibration procedures require the presence of some reference information (default calibrations,
known distances, known catheter dimensions). To avoid typing in these values for every computation,

you may store this information and retrieve it when necessary.

To set these values, select the Program Settings... menu item from the File menu. These settings remain
valid for all following activations of the program until they are modified again.

A dialog window will appear. Selecting the Angiographic Analysis tab, to set the required data using the
tollowing frames: Default Calibrations, Reference Distances and Catheter Lists. The procedure is similar for all
frames (excepting, of course, the meaning of the values) and is as follows:

@ The frame displays a list of names attributed to the values currently set.

- When a name in the window is selected, the name and the corresponding value are displayed on
the right where they can be modified.

@ To accept the modifications, click the Modify button.
@ To remove some value from the list, click the Delese button.

@ To set a new value and assign the name typed on the right, click the New button.

Drefault Calibrations

LAD BO° Mame: L&D BO°

La0 e0*

Ran 307

Ra0 30 Factor [mmdpixell | 0.2000

M e

kd odify

Delete

All changes will be applied when the OK button or the Apply button is pressed. Clicking the Cance/
button will discard the changes.

11.4. CORONARY ANALYSIS

Having calculated the image calibration factor, it is possible to carry out the coronary analysis. Coronary
stenosis measurements are carried out by selecting with the left mouse button, two points above and
below the stenosis to be analyzed after having pressed the 2 Poznts button in the QCA tab in the control
window.
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The selected points are indicated by yellow crosses. Around these points, the program generates a
region of interest in which the centerline and the coronary borders are automatically determined. The
program calculates the vessel diameter starting from the nearest points to the ones selected by the
operatof.

If the program cannot detect the coronary skeleton or if the selected points are too close, an error is
reported. The operator will then have to select two further points or select a different image to analyze.

It is worth noting that the program finds the closest coronary path (in red) that connects the selected
points. In some cases this may not be the desired path that needs to be analyzed. The problem can be
overcome by indicating a third point in the path by activating the analysis with the 3 Poznts button. In
this case the intermediate point typically corresponds to the stenotic region or to a relevant way-point.

Finally you may carry out the analysis of a coronary vessel in which a stent has been inserted. In this
case you need to click the S7#n/ button and select four points on the vessel that will be indicated by
yellow crosses. The first one corresponds to the start of the vessel we need to measure. The two
intermediate points are needed to identify the beginning and the end of the region within the vessel in
which the stent is present. The last one represents the end of the vessel.

The system will exclude the area in which the stent is present from the calculation to consider the
profile as normal and will estimate three stenosis values: a proximal one within 5 mm from stent, an
internal to stent itself, and one a distal one (within 5 mm from stent).

11.4.1 THE RESULTS WINDOW

When the analysis is concluded, a result window will appear displaying the detected borders in overlay
on the analyzed image.
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The image and the borders are zoomed to better visually verify the correctness of the measure. The
coronary borders are displayed in yellow on the original image. The program also identifies the stenotic
point of the vessel and the estimated normal profile. The former is indicated by a red segment
perpendicular to the centerline whereas the latter is indicated in yellow. The region between the
measured coronary borders and the normal profile is also filled with a yellow color.

On the left, the geometric analysis results are shown:

1) The calibration factor (CF)
2) The proximal normal diameter D1)
3) The distal normal diameter D2)
4) The percentage of stenosis (s)

5) The minimum luminal diameter (MLD)
0) The interpolated reference diameter (IRD)
7) The length of the stenosis (LEN)

In the same window, a graph shows the diameter function of the analyzed vessel. The normal segments
are identified by vertical segments labeled 1 and 2. The MLD is also identified by a vertical segment
labeled s. Moreover an interpolated line indicates the estimated normal profile used in the computation
of the percentage of stenosis.

MediMatic Stl — ComPACS 10.7 — Ref: COMPACS-UG10.7-6 2012/11/04 Page 126 of 186



The operator can modify the position of the segments 1, 2, and s by dragging them with the mouse on
the graph window. The corresponding positions of such segments on the image are thus updated.
When the mouse button is released, all measured parameters are recomputed on the basis of the new
segment position.

Moreover, with a double click on the graph, the program will display the densitometric analysis results.
The previous geometric analysis is reported in underlay for a direct comparison. A further mouse
double click will return to the previous results display.

The software also allows you to manually modify the profiles in the situation where an error in the
automatic estimate is discovered. This operation is performed by the buttons Ediz I. and Edit R
according to what profile part you wish to modify. The area subject to modification will turn of green.

At this point the user must use the mouse to trace the part of the profile that was incorrect and click
the Recompute button. The software will re-execute an estimate of the coronary profile on the basis of
the provided information.

The window contains a set of further buttons with the following functions:
@ On/Off Profiles It allows the activation/deactivation of the measured coronary borders overlay.

It is thus possible to verify the automatic analysis by toggling the display on and
off.

MediMatic Stl — ComPACS 10.7 — Ref: COMPACS-UG10.7-6 2012/11/04 Page 127 of 186



@ Zoom In
@ Zoom Out

@ Print

@ Export

@ Save

It magnifies the image using interpolated zooming,.
It reduces the image zoom factor using interpolated zooming.

It prints a report of the results of the analysis complete of patient name and
study and image references.

Exports the analysis results.

Generates a DICOM image containing the analysis results which can be
archived by the operator on the ComPACS Archive.

In particular the Export button allows you, depending on the installed export modalities, to export the
analysis results to an external database, an Excel worksheet (if Microsoft Excel® is installed on the
same PC), or event in proprietary or user defined formats.

Export Analysis Results E|

Select export modality:

icrozoft Excel Output

[ ]9 ] [ Cancel I

On returning to the program interface, you may view the analysis results again by clicking the Repors
button. To remove the results, click the Delkte button. The selection of a new image will also and
automatically remove the results.

A In the absence of a correct calibration, the measurements carried out on the
images are invalid. It is always necessary to control the calculated calibration factor, the
obtained measure and the borders traced to verify their admissibility.

A In the appendix the accuracy and precision of the method are reported.

11.4.2 ANALYSIS AND STENT

To carry out the analysis of a coronary vessel in which a stent has been inserted, the same procedure
for coronary analysis must be followed but clicking the S## button instead of 2 Points or 3 Points.
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To do so, select four points on the vessel that will be indicated by yellow crosses. The two intermediate
points are needed to identify the beginning and the end of the region within the vessel in which the
stent is present.

If the program cannot detect the coronary skeleton or if the selected points are too close, an error is
reported in a message window. The operator will then have to select two further points or select a
different image to analyze.

It is worth noting that the program finds the closest coronary path that connects the selected points (in
red). In some cases this may not be the desired path that needs to be analyzed.

The stent position is used to remove the corresponding part of the vessel from the computation of the
normal vessel borders. Moreover the program will calculate three stenosis values:

1) The stenosis within the stent (s)
2) The stenosis before the stent P)
3) The stenosis after the stent (d)

For each stenosis, the percentage value, the absolute measured diameter, and the interpolated reference
diameter are displayed. The stent position is indicated in a magenta color.

A In the absence of a correct calibration, the measurements carried out on the
images are invalid. It is always necessary to control the calculated calibration factor, the
obtained measurement and the borders traced to verify their admissibility.

A In the appendix the accuracy and precision of the method are reported.
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11.5. VENTRICLE ANALYSIS

After having calculated the image calibration factor, it is possible to perform the left ventricle analysis
with the following procedure.

@ Sclect a diastolic image in the image window. Click the Trace Diastolic button in the I.17A tab in the
control window.

@ Click the left mouse button on the image window and to trace the ventricle profile. When the
button is released you may continue to trace the profile by clicking the left mouse button again or
alternatively you may progressively delete the traced profile backwards by keeping the right mouse
button pressed. Finally by double clicking, the traced profile will be fixed.

@ Repeat the same procedure with the systolic image. Click the Trace Systolic button in the L.I7A tab in
the control window. It is now possible to manually trace the systolic profile with the same
procedure above.

@ Click the Analysis button. In the main window, a tab called L.I”.4 with the results of the analysis
(ventricular volumes, ejection fraction, etc...) will be displayed.

A The ventricle profile tracing is not allowed if the calibration factor is null. You

must calibrate the image before proceeding with the ventricle analysis.

A The program does not perform any control on the consistency of the profiles
traced by the operator. For this reason you must always verify if the traced profiles are
correct by comparing the graphic trace in overlay.

MediMatic Stl — ComPACS 10.7 — Ref: COMPACS-UG10.7-6 2012/11/04 Page 130 of 186



An example of the result is shown below.
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The window displays the ventricular volumes and ejection fraction calculated with the _Area-Length
method and the regional shortenings calculated with the Centerline method.

The volumes are expressed in ml and can be normalized with the body surface calculated from the
patient height and weight. These values are taken from the main application and/or can be
inserted/modified in this dialog window.

Regional shortenings are expressed as percentage values referred to the ventricle diastolic perimeter. In
the background, in gray, is the normality region. It corresponds to the mean shortenings value +/- 2
units of standard deviation.

In this window it is also possible to insert annotations on the analysis and/or print a report. The latter
is automatically set up and it reports patient information, study information, image information, the
selected ventricle images, the results obtained and the possible annotations.

Using the Save button, the report will be generated as a DICOM image to allow the operator to archive
it with the study images.

It is also possible, depending on the installed import and export modalities, to import patient weight
and height information from an external database and/or to export the analysis results to the same
database, an Excel worksheet (if Microsoft Excel® is installed on the same PC) or even in proprietary
or user defined formats.

The import and export operations can be manually activated by clicking respectively the Import (not
present if no import modalities are available) and Expors buttons. The same operations can be
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automatically activated when the dialog window is opened or closed. In this last case the user will be
asked to confirm their activation.

Export Analysis Resulis rs_(|

Select export madality:

] Cancel

Finally you may also perform the following operations:
@ The profiles can be removed by clicking the Delete button.

@ It is possible to display the previously selected systolic image by clicking the Go % Systolic button
or by selecting the Go #o Diastolic button to display the Diastolic image.

A In the absence of a correct calibration and of a correct ventricle profile tracing,
the measurements carried out on the images are invalid. It is necessary to control the
calculated calibration factor, the obtained measure, and the profile traced to verify their

admissibility.

A In the appendix, the accuracy and precision of the method are discussed.
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12. IVUS ANALYSIS

12.1. ACTIVATING IVUS ANALYSIS

If ComPACS IVUS is enabled on your system the following button will be available on the toolbar, on
the right hand side:

%]

If the button is pressed down, then the module is already active. Otherwise it can be activated by
clicking the button with the mouse.

Upon activation the module will request a runtime license from the ComPACS Server. If the license
cannot be received then the module will fail to activate and an error message will be displayed.

In case of concurrent licenses it is possible that all available licenses have already been
requested and assigned to other users that are using the module at that time and that no licenses are left
for activation. This is a likely cause for failure.

Activation failure can also occur if the network connection to the server is no longer available.

Please ensure that the module is released, by releasing the above button, after you have finished using
the product so that the license is available for use by other users.

When the module is active, a window named “IVUS Analysis” is added and visible in the control
window. It can be opened or minimized with a single left button click on the blue bar.

WUS Analysis

= @ AaE v % &

analysis | Measurements || Calibration
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12.2. LONGITUDINAL RECONSTRUCTION (ILD)

Images | Archive b x

o)
ANIVUS Doe Susan

Date
08(10/06

T

Dacumerts | Data

Date Time: Title.

. 1 mmydiv

EdEE v %% E»

analysis | Measurements || Calibration

ILD_ ]| Below 1 siot) -

If the DICOM object is an IVUS sequence, you may perform a longitudinal reconstruction in real time
during loop playback by clicking the II.D button. The position and the image dimension depend on the
drop-down window near the II.D button.

On the image, a yellow circle and a line show the undergoing reconstruction area and the sampling axis
otientation. On the reconstructed image (ILD) a yellow line which shows the correspondence with the
frame of the original sequence is shown. Such graphic information can be hidden with the Hide button.

The reconstruction is automatically performed during the clip sequence reproduction. It is possible to
have it available all at once by clicking the Pre/oad button.

By clicking the AMore button in the control window, the module allows a direct and intuitive
modification of the sampling axis direction using the mouse. The reconstruction is then automatically
updated, provided enough RAM is installed. Otherwise the file will have to be played back again for the
2D reconstruction update.

Similarly, by moving the yellow line along the image, it will be possible to move to the frame
corresponding to the original image.
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12.3. OFF-LINE MEASUREMENTS

The IVUS module offers the ability to perform measurements on IVUS images and the longitudinal
reconstruction. The calibration information is usually contained in the DICOM file and the software
uses it to avoid a manual calibration while at the same time ensure greater data accuracy. If the
calibration information is absent, it is still possible to manually calibrate the image.

To see if the image calibration is automatically imported or if it is absent, simply move the mouse
cursor over the image. If present, the calibration information will be displayed in the Ca/ibration tab.

W15 Analyziz

E 9 as v % & Ely

Analysis | Measurements | Calibration

Pulback R ate [mmzec)
Scaling Protection:
Bz [ dpis]: 0

5 iz [ pis]; 0

[ Clear &ll Regions

E | v

]
[ Diamneter |
]
]

[ Reset ] [ Add Reqion

If no information appears then the image needs a calibration.

12.3.1 IMAGE CALIBRATION

If the calibration information is not present in the DICOM file, you may manually calibrate the image.
This operation must be executed very carefully because all subsequent measurements strictly depend on
the calibration procedure.

To manually calibrate the image you have to determine the image axis values, using the X Axzs and Y
Axis buttons. The mouse pointer will change into a pen and it will allow you to trace a segment by
clicking the mouse button in the center of the IVUS image and then a second time in the chosen axis
end point. At the end, a dialog window will prompt you to type in the distance traced indicated in
millimeters to perform calibration.
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It is also possible to set the IVUS image diameter by clicking separately on the Diameter button. If such
operation is not executed, the diameter is the greater value between the one identified by the X and the
Y calibration.

Once this operation has been performed for both axes, the calibration can be accepted by clicking on
the Add Region button. Now, when moving the mouse pointer over the calibrated area, you will see the
calibration information displayed in the calibration tab.

A In the absence of a correct calibration or pullback velocity, all measurements are
invalid.

A The program does not perform any control on the consistency of the calibration
factor. The operator is therefore entirely responsible of its value. For this reason you
must always verify if the analysis is correct by comparing the measured profiles with
those directly visible from the image.

A The accuracy of the calibration factor depends on accuracy of the operator and it
depends on the image size in pixels
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12.3.2 LONGITUDINAL RECONSTRUCTION CALIBRATION

The longitudinal reconstruction calibration factor is not directly set up but is imported by the images’
reconstruction when performed. Therefore the IVUS images will have to be calibrated before
performing the longitudinal reconstruction.

However, for the reconstruction to be fully calibrated, an additional parameter - the Pullback Speed — is
required. Without this information it is not possible to perform measurements on the reconstructed
image.

This parameter also is imported from DICOM (if present) but it can be manually set up in the
Calibration tab after (and not before) the reconstruction has been created.

W15 Analyziz

E 9 as v % & Ely

Analysis | Measurements | Calibration

Pullback B ate [mmdsec] |09

Scaling Protection: es
iz [ i 0.mv?
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[ Clear &ll Regions

[ Diarneter

]
]
E T
]

[ Reset ] [ Add Reqion

A In the absence of a correct calibration or pullback velocity all measurements are
invalid.

A The program does not perform any control on the consistency of the calibration
factor. The operator is therefore entirely responsible of its value. For this reason you
must always verify if the analysis is correct by comparing the measured profiles with
those directly visible from the image.
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12.3.3 PERFORMING MEASUREMENTS

Now we are ready to perform some off-line measurements on the images. ComPACS IVUS allows
measuring both the original IVUS image and the longitudinal reconstruction (ILD).

Once the user has selected the image, it is necessary to select the parameter requested in the
measurement panel on the left. Possible measurements include: distances, areas, and computing derived

calculations.

YIS Analyziz

EdaE

Analysis | Measurements

Lingar | Area

[ Lirzar 1 ] (]
[ Linear 2 ] [rnrn]
[ Linear 3 ] [rnrn]
( Linear 4 | [mm]

Calibration

=
v | % & Elr
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IYUS Analysis L]
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Analysis | Measurements | Calibration

Linear | Area

[ Areal ] [rmirn2] 3
[ Area 2 ] [mrm2] 3
[ drea 3 ] [mri2] 3
( Area d | [rmm2] 3
AL - A2 [rrn2] 3
A3 -A4 [rmZ] 3
[A71-A21441 [3] 3
[A3A4)/83 [] >

By clicking on the chosen button, the mouse pointer becomes a pen and with some simple clicks on the

image, ComPACS traces the requested measurement.
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The following is an example of linear measurement on an IVUS image.
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In case of area tracings, for each mouse click, a point of the area is fixed and the software creates a
smooth line passing over these points — “spline”. A double click sets the end of the measurement. In

case of errors, you may delete points using the right mouse button or, with a double click, entirely
cancel the measurement.

Images | Archive

e]
ANIWUS Doe Susan

Date: Study Mame:
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Repart List
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Date Time Title
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Analysis | Measurements | Calibration
Linear | Area
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A In the absence of a correct calibration or pullback velocity all measurements are
invalid.

A The program does not perform any control on the consistency of the calibration
factor. The operator is entirely responsible of its value. For this reason you must always
verify if the analysis is correct by comparing the measured profiles with those directly
visible from the image.

A The program does not perform any clinical validation of the measurement. The
operator is therefore entirely responsible and must visually verify the accuracy of what
has been measured.

12.4. MEASUREMENTS MANAGEMENT
The software allows a detailed management of the measurements that have been taken.

When a measurement is already present and re-executed, the software, by default, replaces the old value
with the new one.

However, more than one measurement on the same sample (or on various samples) can be performed
and stored, calculating the mean value and the standard deviation. To perform multiple measurements
and display the mean value it is necessary to click the button shown below. If this mode is active, the
button will turn yellow.

EdBE v % & B

Analysis | Measurements | Calibration
@a new sample and compuke average

Linear | Area
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In cases of repeated measurements, the value shown near the item text is that of the mathematical
average. However it is still possible to see all the measured samples. Alongside every measurement is an
arrow that allows accessing a menu for that item.

VUS Analys x| |
Edae v S5&E

Analysis | Measurements | Calibration

Linear| Area |
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Edit: Manually

By clicking on the little arrow and then on Show Details, a window will be displayed in which all the
samples taken for that item are shown together with the average and the standard deviation.

Measurement Details [Z|

(e ] [

10 Samples
1 19,6
2 5.7
3 12.6

Mean Yalue: | 12.6 [Units] Standard Deviakion: |5-533 | [ Close l

You may delete a measured value if it seems incorrect by simply selecting it and clicking the Remzove
button. Use the Show and Hide buttons to show or hide the measurements on the image.

Another useful function is the ability to display the image frame from which the measurement was
taken. Again on the Measurement menu, when clicking on the Go o measurement time option, the software
automatically selects the image and the specific frame on which the measurement was performed.
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The feature Go to measurement time is available only for off-line measurements taken with

ComPACS IVUS.

Also by clicking on the Edit Manually button it is possible to manually insert the value instead of
measuring it or calculating it. This value will be underlined in yellow to highlight it as an operator
manually inserted measurement.

Edas v % & Er

Analysis | Measurements | Calibration

Linear | Area

[ eai Jiel [0
eaz i »

To show/hide the measurements on the images click on the icon:

%

To show the measurement on all frames of the loop (and not only on the frame on which the
measurement was taken) click on the icon:

&

12.5. CUSTOM SETTINGS

This component provides different user configurable settings, located in the Program Settings window,
under the IV'US Analysis tab.

Enable measurement average at startup
Multiple measurements (if average is enabled)
[]Invert X and ¥ axis

“Enable measurement average at startup”’ automatically enables the average function when the
component is activated.

“Multiple measurements (if average is enabled)” allows the user to measure a specific field multiple
times, without having to press again the corresponding button. The measurement sequence can be
interrupted by pressing the right mouse button.
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“Invert X and Y axis” is used if the X and Y axis are to be interpreted differently in relation to the
measurement structured menu. This option can be automatically enabled when the component is
activated.
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13. GENERIC MEASUREMENTS

13.1. ACTIVATING OFF-LINE GENERIC MEASUREMENTS

If ComPACS Generic Measurements module is enabled on your system, the following button will be
visible in the toolbar, on the right hand side:

|

If the button is pressed down then the module is already active. Otherwise it can be activated by
clicking the button with the mouse.

Upon activation, the module will request a runtime license from the ComPACS Server. If the license
cannot be received, then the module will fail to activate and an error message will be displayed.

In case of concurrent licenses it is possible that all available licenses have already been
requested and assigned to other users that are using the module at that time and that no licenses are left
for activation. This is a likely cause for failure.

Activation failure can also occur if the network connection to the server is no longer available.

Please ensure that the module is released, by releasing the above button, after you have finished using
the product so that the license is available for use by other users.

When the module is active, 2 window named “Generic Measurements” is added and visible in the
control window. It can be opened or minimized with a single mouse left button click on the blue bar.

Generc Measurements

=4 aE ’M? lr
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13.2. OFF-LINE MEASUREMENTS

The module provides the possibility of performing measurements on different types of images. Such
simple measurements are always available in the Measurements tab of the analysis window:

Generic Measurements
=27 %@:]5@ m
]

Linear | Polygonal | Area | Angles|
( Linear 1 | [mm] 3
( Linear 2 | fmm) »
( Linear 3 | [mm] »
( Linear 4 | fmm] 2

Linear, polygonal, area and angle measurements are available for rapid verification purposes.

A Generic measurements are only temporary. They are not stored to the ComPACS database and
cannot be retained.

To export the data it is necessary to click the Export the report data to file icon:

E

An interface will be opened where you may select the data format and the file destination.

g \

Exporting Analysis Data

Export Template: [«: Excel Complete Repart = v]
Column Description (Unicode Text): E
Options
Only Present [] only Measured [] Mo Demographics
[] with Std Deviation
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In the drop-down list, it is also possible to select an export template based on the installed
configurations.

13.2.1 IMAGE CALIBRATION

The calibration information is usually contained in the DICOM file. The product exploits it to avoid a
manual calibration and ensure greater accuracy. Therefore calibrating images in order to perform
measurements is generally not necessary nor is it recommended.

By simply moving the mouse over the image, the calibration information will appear in the Calibration
tab. This way it is possible to quickly verify if the image calibration is present or not.

Generic Measurements

=7 ] - . X1 m

Calibration l Measurements ]

Spatial Format:

Data Type: [D-.-'-.-" Spectral Doppler v]

Scaling Protection:

= Biis 0
Y i 0

Clear &l Regionz ]

ROl Reference Pt
= Bz Y Ais Boath
A eszet ] [ Add Reqion

If no information is displayed when moving the mouse, the image needs to be calibrated.

Calibration for radiology images (DICOM Pixel Spacing) is supported. It is however
important that this calibration is done on the receiving surface which is not necessarily in the same
plane and orientation as the structure that is measured. This may lead to inaccurate results. Verifying
the calibration (or manually recalibrating) using a structure of known size in the same plane and
orientation is recommended.
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Ultrasound images can contain multiple regions of calibration. Therefore it is possible that
the calibration information differs in relation to the position of the mouse on the image. Also some
regions may be calibrated whereas in others the calibration information may be absent.

If the calibration information is absent, it is possible to manually calibrate the entire image or a region.

The first thing to do to calibrate an image is to choose the Spatial Format (2D, Doppler, M-Mode,
c...) and the type of data (Tissue, PW, CW, etc...). Using the two drop down menus in the Calibration
tab:

Generc Measurements Generic Measurements
SAH@ER -BLE l> SAH@R B sE ﬁr
Calibration l Measuremenis] Calibration l Measuremenls]
Spatial Format: Spatial Format:
¢MHones:
Diata Type: | B 5P on I Data Type: [E'W Spectral Doppler v]
hi <Mone:
Scaling Protection: Mridpnéc: Scaling Prot .ﬁ.re?an'?race
_ Spectral _ Calor bar
¥, s 0 ‘W aveform ¥, Bis: Calor Flov

|:rr:|| |:||| ] |||-r
Ij[EI[EEI].-'IIjt

Y Az 1] A
divolume]/dt Trace
Clear &l Begions ] C Doppler Max Trace

Doppler Mean Trace

=Tl Fef = ro  Doppler Mode Trace
Sl ECG Trace
: : : [aray bar
s s Foth s Integrated Backzcatter
= Other Phugiological input
Reset ] [ Add Region Reset Phonocardiogram Trace
Pulze Trace
P Spectral Doppler
Tizzue

Yalurme Trace

Next, establish (using the X axis and the Y axis) the calibration values to be assigned to the image. For
instance, in case of a Doppler image, assign a time value on the X axis and a speed value on the Y axis.
For 2D images, which have the same unit of measurement for both axis, it is also possible to calibrate
both axis at once with a single diagonal segment using the Boz) button.
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Referenced Measured Yalue

Measured Value: seconds

On the image, the mouse pointer will change into a pen and allow you to trace a segment. Click the left
button once at the start point and then a second time at the end point. When finished, a dialogue
window will prompt you to enter the dimension of the traced segment in the suitable unit of
measurement.

It is also possible for the Doppler images to indicate the zero point position (the baseline) by the
reference point button and then clicking it with the mouse.

Once the operation is performed on both axes you may decide if the calibration applies to the entire
image (by clicking on .4dd Region) or only to a ROI (Region Of Interest). In the second case, select the
ROI button and after tracing on the image the interest area, calibrate by clicking on the Add Region
button.
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When moving the mouse pointer on the calibrated region, you will see all the calibration information
on the Calibration tab.

A In the absence of a correct calibration all measurements on the images are
invalid.

AThe program does not perform any control on the consistency of the calibration
factor. It is always necessary to check the calculated calibration factor to verify whether it
is admissible.

A The accuracy of the calibration factor depends on the accuracy with which the
segment is traced and it is inversely proportional to the pixel dimensions of the known
structure. In the appendix, the reference accuracy and precision values of this approach
are reported.

Now we are ready to perform some offline measurements on the images. Once the image is chosen,
select the value to be measured on the measurement panel.

A The generic measurements are only temporary and will not be stored to a
DICOM SR Object.

By clicking on the item, the mouse pointer becomes a pen. With a few mouse button clicks on the
image, the software traces the measurement (in yellow).

To proceed, first select the desired measurement by clicking the chosen button in the control panel.
Move the cursor to the starting point of the desired measurement and left-click once, the cursor will
become a pen. Move the cursor to the end point of the measurement and left clicking once will
terminate the measurement and populate the result in the chosen location.

In more complex measurement case (i.e.: an area), an area point is fixed at every mouse left button click
and the software creates a soft line passing through such points — “Spline” - to give it the harmonized
shape. A double click terminates the measurement. In case of a tracing error, click the right mouse
button to delete points and double right click to entirely cancel the measurement.

Not all the measurements are available on all types of images. For instance trying to perform a 2D area
measurement on a Doppler image produces an error; in fact Doppler is not calibrated to make 2D area
or length measurements.
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13.2.3 CALCULATIONS AND FORMULAS

The software not only allows performing direct measurements, but it is also capable of computing
derived parameters by use of different mathematical formulas.

A In the absence of a correct calibration all measurements on the images are invalid.

AThe program does not perform any control on the consistency of the calibration factor. It
is always necessary to check the calculated calibration factor to verify whether it is admissible.

AThe program does not perform any control on the clinical validity of the measurement.

The operator must visually verify the validity of any measurements taken.

13.3. MEASUREMENTS MANAGEMENT
The product allows for detailed management of the measurements taken.

When a measurement is already present and re-executed, the software, by default, replaces the old value
with the new one.

However more than one measurement on the same sample (or on various samples) can be performed
and stored, calculating the mean value and the standard deviation. To perform multiple measurements
and display the mean value click the button shown below. If this mode is active the button will turn
yellow.

In the case of repeated measurements, the value shown nearby the item text is that of the mathematical
average. However it is still possible to see all the measured samples. Alongside of every measurement is
an arrow which allows accessing a management menu for the item.

Linear l Pulygunal] Area ] Angls]

Linear 1 ] [mm] [ |

[ Linear 2 ][mm] N Show Details...
[ Linear 3 | fmm] N Go to Measurement Time
[ Lneard |fom] b EditManually
Recompute
Delete Value
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By clicking on the little arrow and then on Show Details, a window will be displayed in which all the
samples taken for that item are shown together with the average and the standard deviation.

’
Measurement Details ﬁ

e | pe———

1D Samples
1 22.30
2 23.23
3 20.94

Mean Value: 22.15 [Units] Standard Deviation: 0.942

It is possible to delete a measured value if it seems incorrect. Simply select it and click on the Remove
button. Use the buttons Show and Hide to show or hide the measurements on the image.

Another useful function is the ability to immediately display the image frame from which the
measurement was taken. From the measurement menu, when clicking on the Go 2o measurement time
option, the software automatically selects the image and the specific frame on which the measurement
was performed.

The feature Go to measurement time is available only for off-line measurements taken with

ComPACS.

13.4. CUSTOM SETTINGS

This component provides different user configurable settings, located in the Program Settings window,
under the Generic Measurements tab.

Enable measurement average at startup
Multiple measurements (if average is enabled)
[ tnvert ¥ and ¥ axis

Automatically detect Doppler baseline
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“Enable measurement average at startup” automatically enables the average function when the
component is activated.

“Multiple measurements (if average is enabled)” allows the user to measure a specific field multiple
times, without having to press again the corresponding button. The measurement sequence can be
interrupted by pressing the right mouse button.

“Invert X and Y axis” is used if the X and Y axis are to be interpreted differently in relation to the
measurement structured menu. This option can be automatically enabled when the component is
activated.

“Automatically detect Doppler baseline” is used automatically detect the Doppler baseline and allow
for faster, one-click, velocity measurements. This feature can be disabled if the DICOM image does not
contain a correct encoding of the Doppler baseline correctly.
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14. PHILIPS QLAB

14.1. ACTIVATING PHILIPS QLAB

If Philips QLAB integrated in ComPACS Workstation is enabled on your system, the following button
will be available on the toolbar, on the right hand side:

QLAB -

If the button is pressed down, then the module is already active. Otherwise it can be activated by
clicking the button with the mouse.

Upon activation the module will request a runtime license from the ComPACS Server. If the license
cannot be received then the module will fail to activate and an error message will be displayed.

In case of concurrent licenses it is possible that all available licenses have already been
requested and assigned to other users that are using the module at that time and that no licenses are left
for activation. This is a likely cause for failure.

Activation failure can also occur if the network connection to the server is no longer available.

Please ensure that the module is released, by releasing the above button, after you have finished using
the product so that the license is available for use by other users.

Philips QLAB, in addition to the core viewer, comprises of different analysis modules that can be
separately licensed. The specific modules licensed for your workstation can be viewed by clicking on
the arrow to the right hand side of the activation button. A drop down window will be displayed, listing
the available modules:

QLAB -

Select All Plugins.,
Unselect all Plugins,
v Wiewer Care (Yer,7)
v Cardiac 20 Bundle (ver.7)
v Cardiac 30 Bundle {ver.7)
v General Imaging Bundle (Yer. 73
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In this window you may to select or de-select the modules that you wish to activate. When clicking on

the QLAB button only the license for the selected modules will be requested.

14.2. LAUNCHING PHILIPS QLAB

The Philips QLAB plug-in can be activated simply by right clicking in the thumbnail window on the
item to be analyzed. The following menu will be displayed:

DICOM Information...

Export...
Archive, .,

Attachments. ..
Memo
Perrnissions

Delete...

Prepare to analyze with Philips QLAE

Minirnize window

By selecting Analyze with Philips QL. AB the plugin will be immediately opened on such selected image.

PHILIPS QLAB ;.o 10 (DICOM 3DCY. Full

VR 18Hz
18cm

)

)
.
! ;

* 3pa
Mva ADV 3DQ

q

mpR |8 ®
Mode (g [

Auto [ Reset
Crop | Crop

10 [ Resst
Home | MPR

L Xi®

Il B~ IR

2007/06/07 03:38:31PM
Philips Medical

Abiolute

usD an
Invert

111 0.00s/0.565 (-.---s,
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Alternatively, you may add the selected image to the analysis queue. This can be used if more than one
item needs to be passed to the QLAB application.

Furthermore, by right clicking on the series window, you may directly analyze an entire series. The
following menu will be used:

DICOM Information. ..
Export...
archive. ..

Attachments. ..
Memo
Perrnissions

Delete...

Prepare to analvze with Philips GLAE
Analyze with Philips QLAB. ..

Minimize window

When working within the QLAB application, the content of the screen can be saved, either as an image
or as a loop, using the following button:

The saved object will be automatically stored to the archive together with the original image analyzed.

Similarly it is also possible to export DICOM Structured Report data using the following button:

—]

The report data will also be automatically imported in the opened report, if there is one open for
editing at the time the data is exported.

This guide describes only how the Philips QLAB application can be launched. For usage
information, cautions and warnings, and any other instruction please refer to the QLAB user guides
and documentation.
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15. ECG MANAGEMENT

15.1. REVIEW OF DICOM ECG

In order to review DICOM ECG in ComPACS, the ECG Viewer module needs to be
licensed. The ECG viewer does not require any user manual activation: the license is automatically
activated at login.

If a DICOM ECG object is present for the selected study, a thumbnail similar to the one shown below
will be visible in the Thumbnails window.

|

Clicking the thumbnail will open the ECG DICOM object for review. At the top of the ECG display
window, a set of controls are visible:

Sequence: ORIGIMAL w | Format; E+3 w [ Print ]

The Seguence drop down control lists all the ECG sequences available. The Format drop down control
allows you to choose the preferred display format. The Print button allows you to print the selected
ECG sequence in real scale units.

Immediately below the user controls, information about the patient, study and ECG object is displayed
in different columns. The first column contains patient information (ID, Name, Date of Birth, Age,
Height, Weight, Systolic and Diastolic Pressure), the second column contains study information (Date,
Time, Accession Number) and ECG reference measurements (Heart Rate, PR interval, etc.). On the
right hand side, the ECG reportt is displayed. Please note that some information may not be visible if
not present in the DICOM file.
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Patient ID ANOMIMIZED.CPS000000 Study Date: 080509 SAaMPLE REFORT
Last Hame Doe Study Time: 08:42:08

First Name John Went. rate: 63 BPM NORMAL ECG.
Patient Sex: Male PR int 183 ms

DOB: 021247 QRS dur: 92 ms

Age: 62 years QTaTe 3647382 ms ically signed by on 1171940 at 11:36:14
Height: 180 m P-R-T axes: B2 57 52
Wizight: 20.0 Kg
it H
i o
[ T
i @
V5
i
i
i

ECG objects can also be processed with the same tools described in this manual for image
objects. For example the features related to multi-study comparison, zooming, exporting and storing
are all available.

15.2. ACTIVATING ECG ANALYSIS AND REPORTING

If the ECG analysis and reporting module is enabled on your system, the following button will be
visible in the toolbar, on the right hand side:

If the button is pressed down then the module is already active. Otherwise it can be activated by
clicking the button with the mouse.
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Upon activation, the module will request a runtime license from the ComPACS Server. If the license
cannot be received, then the module will fail to activate and an error message will be displayed.

In case of concurrent licenses it is possible that all available licenses have already been
requested and assigned to other users that are using the module at that time and that no licenses are left
for activation. This is a likely cause for failure.

Activation failure can also occur if the network connection to the server is no longer available.

Please ensure that the module is released, by releasing the above button, after you have finished using
the product so that the license is available for use by other users.

When the module is active, a window named “ECG Analysis” is added and visible in the control
window. It can be opened or minimized with a single mouse left button click on the blue bar.

ECGH Analysiz

=9 as v % & By

15.3. REPORTING

The ECG preliminary report, imported from the ECG device, is displayed on the right hand side,
above the ECG traces as shown below.

Sequence: QRIGIMAL + | Format: E+3 w
Patient [D: AMOMNIMIZED. CPE000000 Study D ate: 00509 SAMPLE REFORT
Last Name: Coe Study Time: 0g:4a:08
First Mame: dohn Went. rate: 59 BF M MORMAL ECG.
Patient Sesx: hale PR int.: 183 m=
LoB: 031847 QRS dur.: 92 ms
Age: G2 years QTMiTe 364 f 382 ms
Height: 120 m F-R-T axes: 52 &7 52
reight: a0.0 kg

Depending on the ECG system used, this portion can either be empty or contain automated diagnosis
performed by the software on board of the device.
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Double clicking on the report text area, a new report will be created or, if a report already exists, such
report will be opened in editing mode.

Images | Archive Report|

Patiert ID: Test-ECG Patiert Name: Test ECG Study Date: 03/20/09 Report Date: 06/01/12
Status: Original, Partial Language: Latin 1 (West Europe + | View: Template: Rt - S Print

B Edit |~ [ &Discard ] [ éSa\re ] [ Eﬁppm\re ] [ Set All Normal ] [ Remove All Nomal ] [ & Export ]

Revision History ~ General Data }

General Data
Req.Date Sex Height Weight BSA Age
Clos/01/2012 @ 180 cm 30.0 Ka 210 m2 £9 years
Report
PR Int. QRS dur. QT/QTe QT/QTe HR Rithm ESP EDP
177 ms 107 ms 459/ 453 ms 63 1 N 60 b-/min mm Hg mm Hg
Conclusions SAMPLE REPORT.
NORMAL ECG.
Gass

Please refer to the “Reporting” Chapter for more information.

15.4. OFF-LINE MEASUREMENTS
The ECG module provides the possibility of performing measurements on DICOM ECG objects.

Measurements are available in the Generic tab of the ECG Analysis window.

A Generic measurements are only temporary. They are not stored to the ComPACS database and
cannot be retained.
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ECG Analysis

GRS Duration ] [riz]
QT Interval ] [miz]
ST Tract | [m¥]

=4 ae v % & E»

GEneric

avll avF W1 Ve

V3 e WS V6

(B3] 02 D3 vk
[ Piaiave [+ Comp ] | [miv] 3
[ P 'wWave [- Comp.] ] [r] 3
[ PDuation | [ms] b
[ PRinterval | [ms] »
| OWwave  |[mv] »
[ ODuwation | [ms] b
( R wave | [riv] »
| FRDuration | [ms] »
[ R ave ] [ b
| R'Duration | [ms] »
( 5 Wave | [raiv] 3
[ SDuration | [ms] »
( »
( »
( »

To access a more advanced or customized measurement panel, open either an already existing DICOM
SR ECG report or create a new one. This operation can be performed by clicking on the toolbar icon

as described in the “Managing Evidence and Reporf” chapter.
The analysis window will be extended with an additional S#uctured tab containing all the structured

measurements. The appearance and content of the tab will depend on the reporting templates and
analysis views configured by the system administrator for the specific workstation or user.

Structured measurements are stored in the DICOM SR object they refer to.

In this interface, only the windows corresponding to the data present in the open object will be filled
(with numbers). To edit the opened report click the Editing icon:

R
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To close and save the changes made click on the Close and Save changes icon:

“

To close without saving any changes click on the Close discarding changes icon:

]

To export the data it is necessary to click the Export the report data to file icon:
E

An interface will be opened where you may select the data format and the file destination.

Exporting Analysis Data

Export Template: < Excel Report - Data in Columns >
Zolumn Description {Unicode Text): WHPREDICTOR-Variable-Oukput. bxk E]
Dptions
[ only Present [ only Measured Mo Demoaraphics

[]with Std Deviation

In the drop-down list, it is also possible to select an export template based on the installed
configurations.

15.4.1 ECG TRACE CALIBRATION

The calibration information is contained in the DICOM ECG file. The product exploits it to avoid a
manual calibration and ensure greater accuracy. Therefore calibrating ECG files in order to perform
measurements is not required.

15.4.2 PERFORMING MEASUREMENTS

Now we are ready to perform some offline measurements on the ECG traces.

Once the ECG object is chosen, select the value to be measured on the measurement panel. In
particular there are two panels: the Generic panel, which is always available, and the S#uctured panel
which depends on the configuration set up and requires the opening of a report (intended as DICOM
SR object).

A The generic measurements are only temporary and will not be stored to a
DICOM SR Object.

By clicking on the item, the mouse pointer becomes a pen. With a few mouse button clicks on the
ECG trace, the software traces the measurement (in blue) and saves it to the ComPACS Database in
the DICOM SR format. The following picture shows an example of time measurement:
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To proceed, first select the desired measurement by clicking the chosen button in the control panel.
Move the cursor to the starting point of the desired measurement and left-click once, the cursor will
become a pen. Move the cursor to the end point of the measurement and left clicking once will
terminate the measurement and populate the result in the chosen location.

15.4.3 CALCULATIONS AND FORMULAS

The software not only allows performing direct measurements, but it is also capable of computing
derived parameters by use of different mathematical formulas.

A In the absence of a correct calibration all measurements on the images are invalid.

AThe program does not perform any control on the consistency of the calibration factor. It
is always necessary to check the calculated calibration factor to verify whether it is admissible.

AThe program does not perform any control on the clinical validity of the measurement.
The operator must visually verify the validity of any measurements taken.

The product allows for detailed management of the measurements taken.

When a measurement is already present and re-executed, the software, by default, replaces the old value
with the new one.

However more than one measurement on the same sample (or on various samples) can be performed
and stored, calculating the mean value and the standard deviation. To perform multiple measurements
and display the mean value click the button shown below. If this mode is active the button will turn
yellow.
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In the case of repeated measurements, the value shown nearby the item text is that of the mathematical
average. However it is still possible to see all the measured samples. Alongside of every measurement is
an arrow which allows accessing a management menu for the item.

ECG Analyziz | | Jﬂ‘ -
R Ra) = v % & Elr
GEneric
avl avF Vi W2 i
V3 W4 V5 Ve i
D1 D2 D3 =iz A
| P wiave [+ Comp] | [mv] 120 Show Details, .,

[ P 'wWave [- Comp.] ] [r]
[ P Duration ] [rrig]
FR Interval ] [mz]

[
[ U Wave ] s Delete value : i
[

0 Duration | [ms] T

By clicking on the little arrow and then on Show Details, a window will be displayed in which all the
samples taken for that item are shown together with the average and the standard deviation.

G0 ko Measurement Time

Edit Manually

Measurement Details ﬁl

(e ] —

jin] Samples
1 140
2 140
3 130

Mean Yalue: | 137 [Units] Standard Deviation: | 4.71%

It is possible to delete a measured value if it seems incorrect. Simply select it and click on the Rewove
button. Use the buttons Show and Hide to show or hide the measurements on the image.

Another useful function is the ability to immediately display the ECG trace from which the
measurement was taken. From the measurement menu, when clicking on the Go to measurement time
option, the software automatically selects the trace on which the measurement was performed.

The feature Go to measurement time is available only for off-line measurements taken with

ComPACS ECG.
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Also by clicking on the Edit Manually button it is possible to manually insert the value instead of
measuring it or calculating it. This value will be underlined in yellow to indicate it is a manually inserted
measurement.

[ P wave [- Carmp.] ][I‘ﬂ\"] 3
| PDuration | [ms] 145|»
| PR Interval  |[ms] »
[ T, T el .

To show/hide the measurements on the images click on this icon:

%

To fix the measurement graphics on the display:

&

To close and save the changes click on the Close and Save icon:

d

To close without saving the changes click on the Close Discarding changes icon:

'
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16. REPORTING

16.1. ACTIVATING COMPACS REPORTING

s

To be able to create or open a report, it is first necessary to adequately configure your
system. Please refer to your system administrator and to the Systews Administrator’s mannals for more
details.

If ComPACS Reporting is enabled on your system, the following button will be visible in the toolbar,
on the right hand side:

=

If the button is pressed then the module is already active. Otherwise it can be activated by pressing the
button with the mouse.

Upon activation, the module will request a runtime license from the ComPACS Server. If the license
cannot be received, then the module will fail to activate and an error message will be displayed.

In case of concurrent licenses, it is possible that all available licenses have already been
requested and assigned to other users that are using the module at that time and that no licenses are left
for activation. This is a likely cause for failure.

Activation failure can also occur if the network connection to the server is no longer available.

Please ensure that the module is released by releasing the button above, after you have finished using
the product so that the license is also released for use by other users.

When the module is active each time a report is opened or created a reporting window will be

displayed.
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16.2. CREATING OR OPENING A REPORT

In order to create or open a report, a study first needs to be opened for review.

Then, press the report button on the toolbar & =2 @ pl- % There can be different

situations:

a) There are no reportts for the selected study. A new report is created. A dialog window will allow
you to select all the necessary parameters.

b) Only one report exists for the selected study and the report type is automatically identified. The
report is opened for editing. Please note that obsolete reports (i.e. reports that are marked as
predecessor of other reports) are not included in the report count.

¢) Only one report exists for the selected study but the report type cannot be automatically
identified. A dialog window will ask the user to associate the report to one of the configured
templates.

d) More reports exist for the selected study. A dialog window will be displayed, asking the user to
confirm the creation of a new report and the importing of the previous reports.

Please refer to the “Managing Evidence and Reports” chapter for more detailed information.

Once the report is opened, a new Report tab window will be opened in the monitor identified for this
operation. At the top of the window, a brief report summary will be presented.

Fatient 10 123456 Patient Hame: |DoeJohn Study Date: 13/06/07 Report D ate: 180707
Status: Modified,Partial, U | Language: ASCI s | Wi STD s | Template: STD w

The summary will present the patient ID, name, study date, report date, report status (if modified,
verified, finalized, etc.), language (character set used) and the Reporting 1iews and Print Templates
currently selected.

The Reporting VViews and Print Templates can also be changed dynamically, similarly to the
character set used, simply by selecting from the drop down menus displayed above. The other fields are
read only and managed directly by the software.

Newly generated reports will be opened directly in Ediz mode. Existing reports are instead opened by

default in [Zewing Only mode. To edit them, you simply need to press the button and

have sufficient privileges to perform this operation on the selected report.
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If a report has already been approved and signed, it is no longer possible to edit its content. A new
cancellation report or replacement reports needs to be created, by clicking the arrow to the left of the
button and selecting the appropriate item from the drop down menu:

Cpen the Repart for Editing
Create a Replacement report
Create a Cancellation report

Below you will see a number of sub-windows, also arranged by tabs. The first tab is always present and
conveys the Revision History information about the report. The layout of the remaining tabs varies
depending on the specific template and view selected. A possible example is depicted in the following
picture.

Patiert |0 123-45-6789 Patient Mame: |DoeJon Study D ate: 04412496 Repart Date: 114810 [ [ Preview ] [ Recompute ]
Status: Original, Partial Language: Latin 1 (west Euop w | Visw: Repview v | Templats: Fipt v [ & Frint ] [ Details ]
= . [ & Digcard ] [ ﬁ Save ] [ @Approve ] Set Al Mormal ] [ Remove &l Normal ] [ & Export ] [ Trends ]
Revision Histary | General Data | Worksheet | Details
Left Wentricle Right Wentricle
ED Diameter mm “Wal. Method w | ED Diameter mm “Wol. Method -
ES Diameter mm ED %aolume ml TAPSE mm ED Yolume ml
WS Thick. mm ES Yolume ml ES Yolume ml
P Thick. i Ejection Frac, 4 [ Findings ] Ejection Frac. 4
s ] o2 o
Left Akbrium Right &trium Annulus mm Asc. Aorta 1 cm. mm
Wolume ml “Wolume: ml Sinuz Walsalva mm Aszc. Aorta mm
AP Diameter mm Sup-nf. Diam. i Aartic Ratio <1.0 Arch mm
Supnf. Diam. mm tdid-Lat. Diam. mim 5-T Junction mm Cusp. Sep. mim
Mid-Lat. Diam mm [ Findings ]
Tessd Ve o
Mitral Wahve Aortic Valve Peak Reg. Wel. cm/s LWOT Diam. mm
Peak E Vel — Pk Vel s Peak Reg. Grad. mmHg Peak Grad. mmHg
Peak & Vel cmis Peak Grad. mmHg fieg Degiee v
E/A Mean Grad. mrnHg R Fress. mmHg
Dec. Time ms frea cmZ PAPS mmHg
‘Wena Cava
Peak E'Vel Cds Area / BSA cm/m2 Findingz ] .
Exp. Diam mm
E/E' Stoke Volume ml
Pulmonany alve Collapse Indzx =
Mean Grad. mmHg Feg. Degee v
Reg D indi
&rea PHT cm2 ( Findings ] eg Uegiee v Firdings ]
Area Planim cm? IPeets Eree opila
Req Dearee 3 Mean Grad. mmHg
Findings ] [ fidiges ]
Other Stiucture Findings
[ 14 S epturn ] [ I Septum ] [ Pericardiurm ] [ HMitral 5.V, App. ] [ Pulr. Yeins ][ Pulm. Artery
Concluzion:
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In the example, you can see a worksheet with different measurement fields and with buttons named
after anatomical structures. By pressing these buttons, pop-up windows will be displayed to allow
structured reporting selections.

B LV Findings

Findingz Group: Findings: Dretails: Dretailz:
[ L “isualization [ Mormal 1 Hildly
[ L NORMAL Reduced tildly to Moderately
[ L% Size and Shape [ Hyperdynamic [] tHoderately
[ Chordae/T endan [ Supranomal [ Hoderately to Severely
[ LW Thickness [ Mot Azseszed/TDS [ Severely
L Function - Syztolic ] LvEF - Marmal [ Harkedly
[ LV Segmental Wall Motion [] LVEF - Reduced [] CUNICAL CORRELATION REQUIRED
[ Septal Mation [ LVEF - Increased
[ LW Function - Diastalic [] LVEF - Supranormmal
[ LvOT Thickening/0bstuction [ LVEF - Mot Assessed/TDS
[ LY Thrarmbus
[ LY Aneurysm/Pseudaaneunssm
[ LW Masses/Tumars
[ Interventricular Shunt

Motes to Left Ventricle:

These are free test comments.

Some boxes for free text or graphical items can also be present.

[ Set All Segments ta Harmal Kinesis ] [ Set All Segments to Hypakinesis

The structure of the report menus depends entirely on the template and the related Context
Groups and Reporting Views selected. What is presented in this guide is just a possible example.
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16.3. PREVIEWING AND PRINTING THE REPORT

[ [, Preview ][ Eh Frint ][ S Export ]

It is possible to display a preview of the report by pressing the Preview button. An additional tab will be
displayed with the requested preview.

| Images | Archive | Report Report Preview | 4 b X

xBaguis v [ in e

Preview

D

=chocardiography Report

Mame: John Doe Status: Date: 06/13/2007

MRM: 123456 DOB: 82175 Age: 31 yrs Sex:
Ordering M.D:

Attending M.D:

CPT Codes: ICD9 Codes:

Findings Summary

Left Ventricle: Left ventricular systolic function is mildl to moderately reduced. These are free text comments.

Measurements & C alculations
2D Measures Aortic Valve Mitral Valve Tricuspid Valve
LvDd: 520 cm
LwDs 3.00 cm
IVEd: 0.90 cm
LW P d: 0.80 cm Puimonic Valve
Ao oot 260 cm
LA 390 cm
RY:1.80 cm
Lvor Puimonary Veins
LVEF (Taich) 73,00%

Physican's Conclusions:

Interpreted by:
on: giugno 12, 2007 2:19 pm

If the report is being created or edited, this preview will be dynamically updated every time some
changes are made to the structured reporting selections or in the measurements.

In a multi-monitor setting, this preview could be shown side by side to the structured
reporting view.

The Print button allows you print the report to a system printer and the Expors button to export it to
common electronic formats such as PDF, RTF, HTMIL., Excel, etc.
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16.4. ADVANCED OPERATIONS

16.4.1 ALL NORMAL STATEMENTS

Set 4l Noyal ] od

Reports for normal patient s can be created quickly using the buttons

Remove All Harmal
I

edited.

, which respectively set and remove the default normal values for the report being

16.4.2 RECOMPUTING VALUES

Recompute

The Recompute button is activated when the mouse cursor is positioned on a measurement field with
an associated formula. By clicking the button, the formula will be executed and, if applicable, the
selected field value updated.

16.4.3 MEASUREMENT DETAILS

Detailz

The Details button is activated when the mouse cursor is positioned on a measurement field. By
clicking the button, a window will display all the different measured or imported samples for the
selected field, their mean value and the standard deviation.

Measurement Details [s__<|

Remove S ——

10 Samples
1 o5
2 52
3 53

Mean Yalue: mim Standard Deviakion: |1-312 | [ Close

16.4.4 MEASUREMENT TRENDS

Trendz
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The Trends button is activated when the mouse cursor is positioned on a measurement field. By
clicking the button, a window will display the trend over time for the selected field, considering all
previous reportts for the selected patient.

Measurement Trend [5__(|
Study Datke Samples 1
11/02/07 19:05:32 43
11013007 13:33:34 4z
01/30/03 16:47:02 45
OSf27 108 10:27:20 40
< JE5

16.5. CONFIRMING OR DISCARDING CHANGES

’ & Dizcard ] ’ ﬁSave ] ’ g.ﬁ.pprwe ]

If in Edit mode, you need to decide what to do with the changes applied before closing the report. If
you want to discard the changes made since the last edit operation or just discard a new report, simply
press the Discard button. If instead you want to save the changes but leave the report open for editing,
press the Save button; a dialog will prompt you for additional information.

Confirm Report Changes

This operation will update the report with wour changes. Please indicate the new report skatus:

To Be Completed To Be Verified [ werified ]

[ Cancel ]

Please press the button to confirm your choice.

To Be Completed — This is used if you need to temporarily stop the reporting process in the
middle of a non complete report.

To Be Verified — This is used if the report is complete but you do not have the authority to
verify/validate its content from a medical standpoint.
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Veerified — This is used if the report is complete and is to be verified from a medical
standpoint. The report can still be edited pending final approval by an
authorized user.

Finally, if you want approve and sign the report, press the Approve button. A window will display the
final, signed, report in PDF format for your review and final confirmation.

Bepor! Review and Approval

Usar TMRTLALLIE 1t Hara twerian Fiapsrt Ty (]

S y-FaL i | @ [on - | B

Mame: John Doe Status: Date: 06/13/2007

MREHM. 123456 DoB: 8/21/75 Age: 31 vrs Sex:
Ordering M.D:

Attending b .D:

CPT Codes: ICD9 Codes:
Findings Summary

Left Ventricle: Left ventricular sy stolic function is mildly to moderately reduced. These are free text comments.

Measurements & Calculations

2D Measures Aortic Valve Mitral Valve Tricuspid VValve
LvDd: 520 cm

LVDs 3.00 cm

IWEd: 0.90 cm

LwPwid: 0.80 cm Pulmonic Valve
Aaroot: 260 om

LA 390 cm

RW:1.80 om

Lvor Pulmonary Veins
LVEF (Teich), 73,00%

Information about the user currently logged on, his or her name and the type of report (Original,
Replacement or Cancellation) is also provided.

Depending on your privileges, it is possible that only a subset of these options is available

After Approval no further changes are allowed on the report which is definitively archived.
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Upon approval, the system generates a PDF version of the report with the print template
in use at the time of finalization. This PDF file, encapsulated in a DICOM object, is stored for future
reference in the exact content and layout.

If the print templates are modified, the report content and layout in preview may change
even after finalization. It is important to always reference the PDF version for the content and layout
of the report issued.

16.6. REVISION HISTORY

The revision history tab is common to all templates and shows the current status of the report as well
as the history of the changes that occurred, the user responsible for such changes and the date/time at
which they took place.

Patient [0 ANONIMIZED . CPS 000000 Patient Mame: |Doe John Study Date: 11/02/07 Report Date: 1141540
Status: Original, Complete Language: Latin 1 [west Europr v | Yiew: Rpv | Template: Rpt2 v

£

= v [ hD\scard ] [ ﬁSave ] [ @Appruve ] Set &l Mormal ] [ Femove All Mormal ] [ IS Espont ]

Revision History | Dati Generali | Parametri Principal | Dettagl
Current Status: Original, Complete:
Content D ate: 1510171923

Currently Verified by:

Date Operator Organization

Revision History Details:

Date Drescription Operatar Organization
1115410 14:55:53 Complete
11A151017:19:23 Complete.Finalized

Signature Details:

If a digital signature has been applied to the report document, the details about the signature process as
well as possible additional information, is also listed.
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17. APPENDIX A

17.1. POST MARKETING SURVEILLANCE

A\

This software is subject to post marketing surveillance in order to detect or become aware of, as rapidly
as possible, real or potential hazards for the patient and/or operator due to incorrect functioning of the
software and consequently resolving such problems in the fastest and most efficient way.

For this reason, if the operator notices any incorrect functioning of the software, reduction or
limitation in its performance, inaccuracy or inadequacy of the labeling or operator’s manuals, that may
lead to a real or potential hazard for the patient and/or operator, we kindly request to be immediately
informed directly or through our representatives by filling in the following form or sending a
communication conveying the same information. All the information related to the software (name,
version, license code) are available in the about window of the program and in the installation CD. In this
way, we can undertake all adequate preventive and corrective actions with the greatest efficiency and

speed.

MediMatic Stl — ComPACS 10.7 — Ref: COMPACS-UG10.7-6 2012/11/04 Page 174 of 186



17.2. Hazard Notification Form

Send to: MEDIMATIC S.R.L.
Quality Assurance Function
Viale Cembrano 4C
1-16148 Genova ITALY

Fax: +39-010-3074548

Software Name:

Integrated Module(s) Name(s):

License Code(S/N):

Description of the real/potential hazards:

Notes and suggestions:

Person/Department to Contact:

Address:

PRhONE: it Fax:

E-Mail:

Dater covviviiil SIGNATULE: ... utt ittt e
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18. APPENDIX B

18.1. CONFIGURATION

18.1.1 WEB & SERVER TOOLS

Before using ComPACS Review Station your site must first make sure each server-side component is
installed and correctly configured. Please refer to the System Administrator’s Manuals to configure each
server component.

The configuration parameters of the ComPACS Server determine the parameters to be used
in configuration of the ComPACS Review Station to access the archive/setrver.

18.1.2 FIRST LAUNCH

Once the software is installed, by clicking the start icon of ComPACS Review Station (as described in
chapter 3) the software will be launched.

At the first launch, a configuration window will appear. This is the Arhive Confignration window.

The first choice is to determine if this configuration is valid only for the current workstation (identified
by its Workstation AE Title) or to A/ others, meaning all the workstations for which no dedicated
configuration has been defined. The Add Workstation and Delete Workstation respectively allow the

creation or removal of dedicated workstation settings.

Then in this window you need to initially assign the following parameters:

Configuration Name - A name identifying this specific archive configuration

Archive Type - The type of archive you are connecting to.

Defanlt Domain - The default domain the users logging into this archive belong to.
Defanlt Archive - If this is the default configuration to be prompted upon startup.
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Archives

[ Flestore Default

Wiorkstation AE List:

Archive Info

General Info

Configuration Marne:

Default Diomain:

Server Info

Hozt Hame / [P

BAE Title:

Drescription:

SOL Server:

SOL Catalon:
COM Auth. Lesvel:
Fart:

Timeout;

<o)l Otherss:

COMPACS

MEDIMATIC

COMPACSSERVER
COMPACS

COMPACSMCOMPALCS
COMPALCS

Connect

2375

a0

[ Set Az Defaul ]
e Whorkstation Delete \Workztation
Archive List | COMPACS -
Archive Type: [Sewer [Protocol 2 v]
Default Archive MHew
AE Title: COMPACSWES

[] Request Single Sign On

Fing

Werify

There currently two different sets of Archive Types available: a) archives which represent ComPACS
systems (Local Archive, Network Archive, ComPACS Server — Protocol 1, ComPACS Server —
Protocol 2) and, b) Third party archives accessible via DICOM network protocol (DICOM).

Server (Protocol 2) is the recommended choice for connecting to ComPACS archives.
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To connect to a ComPACS archive you need to specify the following additional information:

Host Name/ IP - dns name or IP of the server on which the ComPACS Archive Service is
running.

AE Title - The AE Title of the Server

Description - A free text description (does not need to match the server side
description).

SOL. Server - The name of the Microsoft® SQL Setrver instance on which the

ComPACS database is installed.

SOL Catalog - The name of the catalog within the above SQL server in which the
database is installed.

COM Auth. Level - The type of COM/DCOM authentication the client uses to access the
archive service.

Port - This is required for Server Protocol 2 only. The default value
automatically prompted is recommended.

Timeont - This is required for Server Protocol 2 only. The default value
automatically prompted is recommended.

and for the Client:

AE Title - The AE title of the workstation. This needs to have been already
configured with the Web & Server Tools.

Reguest Single Sign On - This parameter can be checked if the workstation is to automatically
authenticate the user on the basis of the current Windows logged on
user.

To connect to a ComPACS Web Setver archive using HTTP/HTTPS you need to specify the same
information and, in addition, the following items:

Server URL - This is the URL of the Web Server. Typically
http://<machinename>/websetver.

Proxcy Type - The type of proxy used. Generally “Default Internet Explorer”.
Custom proxy settings (Address, User and Password) may also be
configured.
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To connect to a DICOM archive you need to specify the following additional information:

Host Name/ IP - dns name or IP of the server on which the DICOM Server is running.

AE Title - The AE Title of the DICOM Server

Description - A free text description.

Port - The port on which the server is listening for incoming connections.

Timeout - The association timeout that the server allows for a connection
(expressed in seconds).

Max PDU - The maximum PDU size that the server expects. The value is
expressed in Kb.

<DICOM Prop.> - Check boxes for the different DICOM services that the server
provides.

<Advanced> - Advanced DICOM settings, recompression formats for C-STORE

And for the Client:

operations and logging functions.

AE Title - The AE Title of the DICOM Server

Port - The port on which the server is listening for incoming connections.

Timeont - The association timeout in attempting a connection (expressed in
seconds).

Max PDU - The maximum PDU size to propose in DICOM associations. The

value is expressed in Kb.

The Ierify button allows you to perform a C-ECHO to see if the parameters are correctly

set.

Once set, apply the parameters by clicking the New button. The software will put the registered archive
in the field labeled Arhive List. This method allows you to add several archives or to edit already
defined ones.
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It is worth noting that the main archive should be set as the default by clicking on Sez As
Default. This way it will automatically be available to all Windows® users and it will also always be
possible to retrieve the default settings (in case of mistakes) by clicking on Restore Defanlt.

Once all the necessary parameters have been set, each successive start will bring up the /og
in dialog window and ask the user for a wser name and the password needed for the logon. You can also
logon as Anonymous, but this logon does not allow the access to the archive. The allowed logins are
only those previously configured with the Web Tool.

18.1.3 ADDITIONAL ARCHIVES

The login configuration defines the main archive. In addition secondary archives per each configuration
can be configured in a similar way using the Program Settings item of the File menu and going to the
Aprchive tab. This way, ComPACS can perform simultaneous queries on multiple archives instead of a
single one.
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19. APPENDIX C

19.1. ECHO ANALYSIS ACCURACY AND PRECISION

In this appendix the terms accuracy and precision have the following meaning:

Accuracy -  the absolute value of the difference between the real measure and the mean of the
estimated measurements;

Precision - the standard deviation of the estimated measurements.

The following table reports the mean values and precision of an experiment in which repeated
measurements of geometrical artificial structures in an ultrasound DICOM image.

Measurement Accuracy Precision
Linear measurements | 0.3 pixel 1.2 pixel
Areas 0.1 pixel2 0.4 pixel2
Perimeters 0.3 pixel 1.3 pixel

Values are expressed in pixel units since the real measurement uses various units of measurement for
each ultrasound image type (meters, second, m/sec). To obtain the accuracy and the precision in the
specific unit of measurement for the given image type, it is simply sufficient to compute the derived
value on the basis of the horizontal and vertical calibration image factor.

Generally for the measurements we suggest to apply a zoom factor on the image to reduce the effect of
the introduced mistake from the manual indication of the distance to be measured.

A In the absence of a correct calibration, the measurements carried out on the
images are invalid. It is always necessary to control the calculated calibration factor, the
obtained measure and the borders traced to verify their admissibility.

A In the appendix the accuracy and precision of the method are reported.
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20. APPENDIX D

20.1. ANGIOGRAPHIC ANALYSIS ACCURACY AND PRECISION

In this appendix the terms accuracy and precision have the following meaning:

Accuracy -  the absolute value of the difference between the real measure and the mean of the
estimated measurements;

Precision -  the standard deviation of the estimated measurements.

20.2. KNOWN DISTANCE BASED CALIBRATION

The following table reports the mean values and precision of an experiment in which repeated
measurements of known distances of different dimensions have been carried out on the same image.
The table underlines a relation between the size of the measured structure in the image and the
precision of the measurement; when the size in pixels increases (in the experiment this also
corresponds to an increase in the real dimension) the measurement precision increases.

Square Side Length Accuracy Precision
4 mm 0.0013 mm/pixel 0.0070 mm/pixel
8 mm 0.0016 mm/pixel 0.0032 mm/pixel
12 mm 0.0010 mm/pixel 0.0016 mm/pixel
16 mm 0.0000 mm/pixel 0.0019 mm/pixel
20 mm 0.0004 mm/pixel 0.0017 mm/pixel
40 mm 0.0001 mm/pixel 0.0003 mm/pixel

For this reason it is better to carry out calibration on structures with sufficiently large pixel dimensions
(dimensions in the image to be analyzed). Alternatively it is possible to apply a zoom factor to the
image to reduce the error introduced by the manual selection of the distance to be measured.
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20.3. CATHETER BASED CALIBRATION

The following table reports the results of a calibration experiment on a set of empty and contrast filled
catheters of different size and vendor.

Contrast filled

Accuracy Precision
0.008 mm 0.009

20.4. CORONARY ANALYSIS

The following table reports the results of an in vitro analysis of a set of phantoms of different
diameters:

Dimensions X-ray Images
Size Accuracy Precision
mm mm

5.0 mm 0.00143 0.01349
4.5 mm 0.00684 0.02083
4.0 mm 0.00245 0.01854
3.5 mm 0.00274 0.02282
3.0 mm 0.00391 0.02812
2.5 mm 0.00001 0.02370
2.0 mm 0.00066 0.02994
1.5 mm 0.00336 0.03547
Mean Value |0.002681 0.02411

20.5. VENTRICULAR VOLUME

The following table reports the results obtained by using the program to measure an elliptic synthetic
image in order to estimate the error due to the manual profile tracing:

Accuracy Precision
Diastolic Volume 0.34 ml 1.858 ml
Systolic Volume 0.47 ml 0.254 ml

It is clear that the errors are negligible not only with respect to the measure carried out, but also with
respect to the intrinsic errors in the applied Area-Length method for volume calculation.
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20.6. BODY SURFACE

The formula used to compute the body surface is:

BSA=71.84- W45 0725

where IV corresponds to the weight in Kg, H corresponds to the Height in ¢ and the calculated body
surface is o7,

20.7. REGIONAL SHORTENING

The following table shows the error in the detection of the regional shortenings on a synthetic image:

Accuracy Precision
Regional Shortening 0.0193 % 0.0266 %
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21. APPENDIX E

21.1. IVUS ANALYSIS ACCURACY AND PRECISION

In this appendix the terms accuracy and precision have the following meaning:

Accuracy -  the absolute value of the difference between the real measure and the mean of the
estimated measures;

Precision - the standard deviation of the estimated measures.

The following table reports the mean values and precisions of an experiment in which repeated
measures of known distances of different dimensions have been carried out on the DICOM file.

Measurement Accuracy Precision
Horizontal segment | 0.002 mm 0.028 mm
Vertical segment 0.002 mm 0.044 mm
Diagonal segment 0.006 mm 0.032 mm
Areas 0.001 mm’ 0.020 mm’

For these measurements it is suggested to apply a zoom factor to the image to reduce the error
introduced by the manual selection of the distance to be measured.

The following table reports the mean values and precisions of an experiment in which repeated
measures of known distances and areas into the image longitudinal reconstructed.

Measurement Accuracy Precision
Horizontal segment | 0.001 mm 0.022 mm
Vertical segment 0.020 mm 0.050 mm
Diagonal segment 0.026 mm 0.032 mm
Areas 0.058 mm’ 0.060 mm’
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22. APPENDIX F

22.1. GENERIC MEASUREMENTS ACCURACY AND PRECISION

In this appendix the terms aceuracy and precision have the following meaning:

Accuracy -  the absolute value of the difference between the real measure and the mean of the
estimated measurements;

Precision - the standard deviation of the estimated measurements.

The following table reports the mean values and precision of an experiment in which repeated
measurements of geometrical artificial structures in an ultrasound DICOM image.

Measurement Accuracy Precision
Linear 0.1 pixel 0.050 pixel
Polygonal Area 0.1 pixel’ 0.793 pixel®
Angle 0.1° 0.589 °

Values are expressed in pixel units since the real measurement uses various units of measurement for
each ultrasound image type (meters, second, m/sec). To obtain the accuracy and the precision in the
specific unit of measurement for the given image type, it is simply sufficient to compute the derived
value on the basis of the horizontal and vertical calibration image factor.

Generally for the measurements we suggest to apply a zoom factor on the image to reduce the effect of
the introduced mistake from the manual indication of the distance to be measured.

A In the absence of a correct calibration, the measurements carried out on the
images are invalid. It is always necessary to control the calculated calibration factor, the
obtained measure and the borders traced to verify their admissibility.

A In the appendix the accuracy and precision of the method are reported.
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