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1. STARVIEWER

Starviewer is a medical imaging visualisation application that satisfies DICOM protocol.

It supports different modalities: X-ray, CT, magnetic resonance, mammography, radio fluoroscopy, and ultrasound, amongst others.
It can communicate with any PACS server, or obtain images from external files.

It can also be integrated into a RIS.

Starviewer is made by:

Institut de Diagnostic per la Imatge

Parc Sanitari Pere Virgili

Esteve Terradas, 30 — Edifici Mestral 2a planta

08023 Barcelona, Spain

http://idiweb.gencat.cat

idi@idi.gencat.cat

Tel. +34 93259 41 75 2797

Fax +34 93 259 41 85
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2. CONTACT US

For any doubt, suggestion, please send an email to;

support@starviewer.udg.edu
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3. ELECTRONIC INSTRUCTIONS FOR USE

You can self-print a copy of these instructions for use using the printing function of your PDF reader, nonetheless, you can request a
printed copy them at support@starviewer.udg.edu which will be served free of charge within 7 days.

Newer, current and older versions of instructions can be downloaded at https://starviewer.org/eifu. We recommend accessing the
instructions from the “help” menu in order to ensure the right ones are visualized.
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4. SAFETY INFORMATION

@ Read this user manual.

You must read this user manual before using Starviewer for diagnosis purposes.

@ Do not rely solely on Starviewer for critical decisions.

Medical imaging devices are not bug free, and the images and data you are presented arise from a complex chain of devices, each
one adding risks. Whenever you make a critical decision for a patient you should consider supporting it with additional information
from other sources in order to minimize as much as possible a scenario where a software bug that is unnoticed and shows plausible
data to the user which ends up founding a critical decision to the patient that may lead to death or irreversible damage.

@ Contact support if you observe suspicious results.

If you are using Starviewer and you observe strange results that you suspect may be wrong, you should contact support at
support@starviewer.udg.edu to report the potential problem as soon as possible. You should also try to open the same study with an
alternative software if possible to check if the same result is obtained.

@ Do not rely solely on Starviewer in emergency situations.

If you need high availability in order to respond in emergency situations, you shall have a contingency plan in order to continue
diagnosing in case some parts in your chain of devices fail. This can range from your capturing devices, the network, up to the
visualization workstations.

In the specific case of Starviewer, recommended contingency measures could range from having the ability to diagnose from the
capturing devices workstations to being able to transfer studies to USB drives in case of network/PACS failure. Unlike
centralized/cloud visualization solutions, Starviewer is a decentralized piece of software, where each visualization workstation is
independent from each other.

@ Calibrate your displays to ensure a correct visualization.

The correct visualization of medical images requires taking measures in order to ensure that what you display is consistent with what
the human user perceives. You shall calibrate your displays, ensure their performance, use medical displays, do periodic checks,
etc.

@ Do not use the hardware above its specified limits.

Starviewer is a software piece that needs to be executed in a general purpose computer hardware. You need to ensure that the
hardware operates within the specified manufacturer parameters such as vibration, altitude, environmental radio interference,
temperature, humidity, radioactivity, etc.
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@ Image quality may temporally degrade during interaction.

For the sake of performance and interactivity, image quality may be temporally degraded during interactions. It will be reversed to
the maximum quality when the interaction finishes.
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5. SPECIAL OPERATING INSTRUCTIONS

No special operation is required, just normal operation following this user manual.
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6. STUDY MANAGEMENT

6.1. SEARCHING FOR AND RETRIEVING STUDIES
The application allows users to search for studies from three different sources:

- Local database: It allows users to search for retrieved or imported studies on the computer.
Menu: File > Local Database Studies...
Shortcut: CONTROL+L

- PACS server: It allows users to search for studies from one or more PACS.
Menu: File > PACS...
Shortcut: CONTROL+P

- DICOMDIR: It allows users to search for studies that are stored in a DICOMDIR to the computer, or to any other device (USB, CD,
DVD).

Menu: File > Open DICOMDIR...

Shortcut: CONTROL+D

From the same window that appears when searching in any of the three options, users can search in any of the other options by
simply selecting the tab corresponding to the place where they want to search for the studies.

6.1.1. Local database

In order to search for studies in the local database, it can be accessed in two different ways:
- From menu File > Local Database Studies...

- Pressing the shortcut keys CONTROL+L

And a dialogue box appears as the one shown below:
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Pacent

Nom pacient ID pacient

Data de l'estudi Modalitat série

@ Quakevol data Totes

@ Avui ©) Amida: Her [[es [ nm [ rF [ xa
@) Ahir Des de 2/03/20 Flecr [FIme [l or [Flsc Elxc

[Clox Cmr et Fus [] Altres

) Ultima setmana Fins

senidor eACs | [ DICOMDIR

= Local ‘

ID pacient  Data naixement Edat Descripcid  Modalitat Data Inst UID -
20120206... 1900-01-01 ECG 2012-02-07 01:24:32 1.2.826.0.1.3680043.2.403.78.0.25
Anonymous”Unknown 000000054 cT 2010-04-14 1.2.840.113704.1.111.4088.127124¢

1.2.840.113704.1.111.4088.127123¢ 3
1.346,670589.33.1.1527466631376

Anonymous™Unknown 000000054 cT 2010-04-14
EDEMA 01 cT/oT 2005-03-06
& Multiple images with shutters 1 KA 2011-03-21 1.2.276.0.7230010.3 382948826635
# TestHP CT 3 T 2012-01-03 1.2.276.0.7230010.3.169304461963
§_abcd h <1 2005-03-06 10:59:17 1.2.276.0.7230010 3248064397533 ~
r

@

Série 2711
3Imatges

@ viausitza
Lista de peticions Crea DICOMDIR

Seérie 2712
45Imatges -

This tab shows the studies that are stored in the computer where users are working, and that have been retrieved from a PACS or
from a DICOMDIR.

In order to search in the local database, different filters can be applied, such as: patient name, patient ID, date of the study or
modality.

Studies are displayed in the form of a list, where they can be selected using the arrow on the left of the folder in order to expand the
information about the series they contain. The studies can be sorted by any of the attributes shown in the list by clicking on the title
of the corresponding column. The sorting option is saved according to the last configuration applied.

Nom ID Pacient ~ Edat Descripcié Modalitat Data AE] Instit UID =
@ Anonymous”Unknown 000000552 CcT 2011-01-28 08:21:39 1.2.840.113704.1.111.1028.1296199245.2
i@ Anonymous”Unknown | 000000120 CcT 2011-02-01 15:16:12 1.2.840.113704.1.111.2344.1296569733.12
Serie 7352 LOCATOR CcT 1.2.840.113704.1.111.5636.1296569980.9
Serie 7351 CcT 1.2.840.113704.1.111.5636.1296569825.6
Série 7350 cT 1.2:840.113704.1.111,5636.1296569774.2
@ Anonymous”Unknown 000000121 cT 2011-02-02 17:07:28 1.2:840.113704.1.111,3268.1296662841.5
@ Ancnymous”Unknown 000000554 cT 2011-02-04 21:04:50 1.2:840.113704.1.111.2288.1296849885.5 -
< i »

To perform a multiple selection of studies, the CONTROL key must be held down while performing the selection of the list. If there is
more than one selected study, the operations carried out will affect all the selected studies.

By selecting one or more studies, different operations are allowed:
- View: It opens the selected studies, organising the viewers and the series automatically in the case it finds an appropriate viewers
layout (Hanging Protocols).
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This operation can also be performed by using the keyword with the CONTROL+V keys, by clicking with
the RIGHT BUTTON of the mouse on the study, or by double clicking on any series of the study.

By clicking with the RIGHT BUTTON of the mouse on a study or a series, different actions can also be

performed:

Mom = ID pacient  Data naixement Edat Descripcié  Modalitat Data Inst UID
] 20120206... 1900-01-01 ECG 2012-02-07 01:24:32 1.2.826.0.1.3680043.2.4
- 4@ Anonypanuctlinknomm L n0NnONNSA cT 2010-04-14 13:28:40 1.2.840113704.1.111 4C
- @ Anony ® Visualitza Ctrl+V cT 2010-04-14 11:54:24 1.2.840.113704.1.111.4¢
- @ EDEMA i Eshorra Del CT/OT  2005-03-06 10:53:17 1.3.46.670589.33.1.152]
- @ Multip Envia a la llista de DICOMDIR Cirl+M A 2011-03-21 08:35:53 1.2.276.0.7230010.3.38:
- TestHP ) cT 2012-01-03 09:11:19 1.2.276.0.7230010.3.168
e | Ermciles s T 2005-03-06 10:59:17 1.2.276.0.7230010.3.24¢
4 I

- View: It performs the same operation as the View button: it visualises the selected studies, organising
the viewers and the series automatically in the case it finds an appropriate viewers layout (Hanging

Protocols).

- Delete: It deletes the selected studies or series of the list from the studies locally stored. This operation

can also be performed by selecting and pressing the Delete key.

- Send to DICOMDIR List: It exports the files (the data) of the study in DICOMDIR format in order to
record it on a USB, CD, DVD, hard disk... To do so, first it is necessary to send all the studies to the
DICOMDIR list by using this functionality, and then export it together (see section Exportation of studies).

This operation can also be performed by selecting the study and pressing the CONTROL+M keys.
- Send to PACS: It sends the selected studies or series to the selected PACS. By selecting the option
Send to PACS, or by pressing the CONTROL+S keys, a dialogue box with the PACS we have configured

appears such as the one shown below:

K3 Envia objectes DICOM al PACS ([ [

Seleccioneu a quin PACS s'han d'enviar els fitxers DICOM:
Pacs Institucid Descripcio
_ Institucié Descripcié
i Institucié Descripcio
PACS Institucio Descripcio
PACS Institucio Descripci6
PACS Institucio Descripcié
PACS Institucié Descripcio
PACS Institucié Descripcié
PACS Institucio Descripcié

Envia ] [ Cancella

From this dialogue box we will be able to choose the PACS where we are going to send the selected
elements. Once the selection has been performed, we will send the elements by clicking the Send
button. If the PACS does not appear in the list, it can be configured as a new PACS (see section PACS

configuration).

14
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6.1.2. PACS servers

In order to search for studies in one or several PACS servers, they can be accessed in two different ways:
- From menu File > PACS...

- Pressing the shortcut keys CONTROL+P

And a dialogue box appears as the one shown below:

& C tud | (S [ |
7 Cerca estudi -
Padent
MNom padent ID padent
Data de lestudi Modalitat série
@ Qualsevol data [¥] Totes
© Avui @ Amida: Oer Ces [Enm  Cre [Oxa
©) Ahir Des de Bl cr Cme  [Flopr [Esc [xc
() Ultima setmana Fins [ px Emr  [EpT [[Fus [ Altres
= Local Servidor PACS | [~ DIcoMDIR
Nom 1D pacient Data naixement Edat Descripcic  Modalitat Data Institucic  UID
4 1 r
l@ Descarrega i visualitza E:j,' Descarrega M Cancella la cerca
Llista de peticions i% Modes PACS | l Crea DICOMDIR

From the PACS Server tab, users can search for patient studies that are stored in the configured PACS list.
To configure new PACS, see section PACS configuration.

By default, searches are carried out in the PACS that, when configured, have been flagged with the option
Default Query PACS. In order to visualise in which PACS is searched by default, users have to choose the
option PACS Nodes (ICON 1), and the list of activated PACS appears in the upper-right corner of the window.
The selected PACS are the ones that are activated and, hence, the ones where the studies will be searched in.

Different filters can be applied to perform the search, such as: patient name, patient ID, date of the study and
series modalities.

By selecting the option Advanced Search (ICON 2), it is allowed to apply other criteria such as: patient birth
date, patient age, study time, study UID, study modality, series UID, SOP Instance UID...

Once the parameters have been specified, we have to select the option Search (ICON 3) and all the results that
match the chosen options will appear.
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If during a search users want to cancel it, they will have to click the Cancel query (ICON 4) button.

Once the search is completed, different actions can be performed:

- Retrieve & View: It retrieves the study locally and visualises it automatically once retrieved. This
operation can also be performed directly by clicking with the RIGHT BUTTON of the mouse on the study
that has to be visualised, and selecting the option Retrieve & View, or by using the CONTROL+V keys.
- Retrieve: It retrieves the selected study/series/image (one or more) and stores it locally. This operation
can also be performed by clicking with the RIGHT BUTTON of the mouse on the study that has to be
visualised and selecting the option Retrieve, or by using the CONTROL+R keys.

The retrieving status of each requested study can also be checked by selecting the option of the ICON 5,
Operation List (see next section Operation list).

6.1.2.1. Operation list

All the studies that are being retrieved, the ones pending to be retrieved, the retrieved ones, the ones
that are being sent, the ones pending to be sent, the sent ones, the ones that are being cancelled, the
ones pending to be cancelled and the cancelled ones can be consulted in the operation list by pressing
ICON 5 from the PACS Server tab (see previous section PACS servers).

The operation list window shows the status of each study that has been selected to be retrieved or sent.

o4 Llista de peticions = | 5
Estat Direcci6  De/Capa ID Pacier Nom Pacient Data solvlicitud Séries  Fitxers
ERROR Local PACS 000000... Anonymous”Unknown 2011-03-23 13:22 0 0
DESCARREGAT Local PACS TEST Anonymous”Unknown 2011-03-23 13:22 3 55
DESCARREGANT Local PACS TEST Anonymous”Unknown 2011-03-23 13:22 0 2
PENDENT Local PACS 000000... Anonymous”Unknown 2011-03-23 13:22 0 0
[i Cancel'la hatesl [Cancel'la les seleccionades

The different statuses are:

- Retrieved: The study has already been retrieved and it can be found in the local database, where it is
ready to be visualised.

- Retrieving: This study is being retrieved.

- Pending: The study is waiting to be retrieved (only one study can be retrieved at a time).

- Error: There was an error while retrieving the study.

- Sent: The study has been sent to the PACS.

- Sending: The study is being sent to the PACS.

- Cancelling: The study operation is being cancelled.

- Cancelled: The operation related to the study has been cancelled.

There are also different operations available to perform with the elements of the list:
- Cancel All: It cancels all the pending operations and the ones that are being executed.
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- Cancel Selected: It only cancels the selected operations.
- Clear: Removes from the list all the studies with a retrieved, sent, cancelled or error status.

6.1.3. DICOMDIR
In order to search for studies from a CD/DVD, USB, or a hard disk, we have the functionality of importing
from DICOMDIR.

It can be accessed in two different ways:
- From menu File > Open DICOMDIR...
- Pressing the shortcut keys CONTROL+D

A dialogue box is shown that allows users to search for the DICOMDIR file in any directory. Once the
DICOMDIR has been opened, the DICOMDIR tab is shown with all the studies that it contains, such as
the one shown below:

Pacent

Mom padent ID padient

Data de estudi Modalitat série
@ Qualsevol data Totes
® Ava ©) Amida: R =] M RF XA
) Ahir Des de 22/03/2012 cT MG oP SC XC
() Ultima setmana Fins 22/03/2012 DX MR, PT us Altres
| = ocal | | sevidorpacs | [ oicomom
=
MNom ID pacient Data naixement Edat Descripcié Modalitat Data Institucic ~ UID
4| I +
- [ ]
l@ Visunlza | | S Imponal L, Obre DICOMDIR.

Liista de peticions Crea DICOMDIR.

Different actions can be performed with the elements of the list:
- View: Visualises the selected study. This operation can also be performed directly by clicking with the

RIGHT BUTTON of the mouse on the study that has to be visualised, and selecting the option View, or
by pressing the CONTROL+V keys.
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- Import: It imports the selected study/series/image (one or more) storing it locally. This operation can also be performed directly by
clicking with the RIGHT BUTTON of the mouse on the study that has to be imported, and selecting the option Import, or by pressing
the CONTROL+R keys.

6.1.4. Access from RIS
Starviewer can be integrated with a RIS, so that users can choose the study they want to visualise from the RIS without the need for
doing the search manually.

The connection between Starviewer and the RIS must be well configured. Section RIS configuration contains information about how
to configure this connection.

To open a study from the RIS, users have to select the button of the study from the RIS. After that, the Starviewer application starts
(if it was not previously initialised) and a dialogue box is shown that indicates that the search for the studies that have been
requested from the RIS has begun.

Starviewer ha rebut una peticié del RIS
B per descarregar estudis.

.+ Consultant al PACS...

Once the studies have been found, and before retrieving them, the application checks whether they have already been retrieved in
the local database. In case they are already retrieved in the local database, users are asked whether they want to retrieve them
again.

% Alguns dels estudis sol licitats des del RIS del pacient ja han estat descarregats en
local. Violeu tornar-los a descarregar?

si [ ne@ |

If users reply in the affirmative, the study is retrieved again by updating the study located in the local database, and then the study is
opened; otherwise, if users reply in the negative, or they remain silent for some seconds, the application automatically visualises the
study of the local database without retrieving it again.

In case the study does not exist in the local database, it is retrieved and automatically visualised.

When a study is being retrieved, the initial dialogue box indicates the evolution of the retrieval, that is, the studies that have been
retrieved and the ones pending to be retrieved.

Starviewer ha rebut una peticié del RIS
B per descarregar estudis del pacient .

«+ Descarregant estudi 1de 1.

This dialogue box automatically disappears once the retrieval is complete. If users want to make it disappear during the retrieval
process, they can click with the left button of the mouse on the dialogue box.

If for some reason the retrieval cannot be carried out (the study does not exist...), the same dialogue box reports the error.
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6.2. EXPORTATION OF STUDIES

In order to export the data of one or more patients in DICOM format, it is first necessary to select which
studies will be exported. To select the studies to be exported, the local database has to be opened
through File>Local Database Studies... or by pressing the shortcut keys CONTROL+L.

A list with the studies we have in the local database appears, so these are all the studies we can export.
We need to select all the studies we want to export; to select more than one study of the list at the same
time, we have to press the CONTROL key while selecting studies from the list. Once they are selected,
we have to click with the RIGHT BUTTON of the mouse on one of the selected studies and choose the
option Send to DICOMDIR List, or press the shortcut keys CONTROL+M.

‘Num ID Pacient  Edat Descripcié Modalitat Data AE1 Instit UID

@ Anonymous”Unknown 000000550 cT 2011-01-25 17:27:25 1284011
i _Anonymou=Alislnaun $anonantin cT 2011-01-26 16:57:55 1284011
@ Anonymd @ Visualitzar Ctrl+V cT 2011-01-26 17:25:57 1284011
@ Anonymou s Esborrar Del cT 2011-01-28 08:21:39 1.2.840.11
i Anonymoy Enviar a la llista de DICOMDIR ~ Ctrl+M T 2011-02-01 1516:12 1284011
.‘. Anonymot @  Enviaral PACS Ctrl+S cT 2011-02-02 17:07:28 1.2.84011
@ Ancnymot T 2011-02-04 21:04:50 1.2.84011
T S _nnnnnncer  ams ~ An11 An Ac anatac 1 h0ant

T 1

Once sent, we have to select the option Create DICOMDIR (ICON 1), and the following window appears:

| Crear DICOMDIR

Lista de DICOMDIR

[ Nom Pacient ID Pacient Edat Descripcié Modalitat Data de lestudi Hora de 'estudi |
Anonymous*Unknown TEST o10v T 2011-03-21 11:30:07
Anonymous*Unknown 000000137 cT 2011-03-08 08:27:45

Crear DICOMDIR .

] <

D-ROM DVD-ROM Disc Dur Meméria Extraible USB

Localitzacié: c:\ &)
Mida DICOMDIR: 30 Mb - Espai disponible 103114 Mb

[¥] Anonimitza el DICOMDIR - Nom del pacient anonimitzat: | Nom anonimitzat|

Crear Cancellar

This window allows us to select the device where we want to export the data:
- CD/DVD

-USB

- Hard disk

The application allows us to add the whole content of a specific folder into the exported data, such as a
viewer that allows the visualisation of the images, or additional information to the study, in any format
(reports, for example). This directory is previously configured, and the information about how to do so
can be consulted in section DICOMDIR configuration.

6.2.1. Anonymisation of studies
It is possible to convert the patient data into anonymous data when exporting them. To anonymise the
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data, the option Anonymize DICOMDIR studies has to be selected, and a new name for the patient (maximum
64 characters) has to be chosen. This name will be applied to all the patients being exported at that time; it can
also be left blank. It is recommended to anonymise the studies if they have to be sent outside the hospital.

6.2.2. Recording to CD/DVD
Please follow the steps of section Exportation of studies.

Once we see the list of studies in the queue to record in DICOM format, we have to choose ICON 1 (CD) or
ICON 2 (DVD) and select the option Create.

[T Crear DICOMDIR

o
Llista de DICOMDIR
l Nom Pacient : ID Pacient Edat Descripcid Modalitat Data de I'estudi  Hora de I'estudi l
| Anonymous*Unknown TEST 010v cT 2011-03-21 11:30:07
Anonymous”Unknown 000000137 CcT 2011-03-08 08:27:45
Esborrar ] [Esborrar tots
Crear DICOMDIR a...
=
<
- N
CD-ROM DVD-ROM Disc Dur Meméria Extraible USB
Espai utilitzat g 4% 30Mb
Copiar el contingut del directori
[¥] Anonimitza el DICOMDIR  Nom del pacient anonimitzat: Nom anonimitzat

The program that has been configured to create the CD or the DVD, whose configuration can be found in the
panel of DICOMDIR configuration, automatically opens.

6.2.3. Recording to USB
Please follow the steps of section Exportation of studies.

Once we see the list of studies in the queue to record in DICOM format, we have to choose ICON 3 and then
select ICON 4 to find the location within the USB where we want to save the studies of the list. Once the location
to save the DICOMDIR has been selected, we have to select the option Create.
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Crear DICOMDIR a...

CD-ROM DVD-ROM

Localitzacié: C:\
Mida DICOMDIR: 30 Mb - Espai disponible 103122 Mb

Copiar el contis tori

Nom Pacient . ID Pacient Edat Descripcié Modalitat Data de I'estudi
Anonymous*Unknown TEST o10v T 2011-03-21
Anonymous”Unknown 000000137 cT 2011-03-08

e

Disc Dur

[¥] Anonimitza el DICOMDIR  Nom del pacient anonimitzat: | Nom anonimitzat|

G

Hora de I'estudi
11:30:07
08:27:45

Meméria Extraible USB

&)

6.2.4. Recording to hard disk

studies.

Please follow the steps of section Exportation of

Once we see the list of studies in the queue to record in DICOM format, we have to choose ICON 1 and then
select ICON 2 to find the location within the hard disk where we want to save the studies of the list. Once the
location to save the DICOMDIR has been selected, we have to select the option Create.

" Crear DICOMDIR

Llista de DICOMDIR

ICON 1

ICON 2

Anonymous*Unknown TEST
Anonymous*Unknown 000000137

Nom Pacient ) ID Pacient Edat Descripcié Modalitat Data de I'estudi

o10v T 2011-03-21
cT 2011-03-08

Hora de I'estudi
11:30:07
08:27:45

Crear DICOMDIR a...

CD-ROM DVD-ROM

Localitzacié: c:\

Mida DICOMDIR: 30 Mb - Espai disponible 103114 Mb

Copiar | ut del director

Disc Dur

[¥] Anonimitza el DICOMDIR - Nom del pacient anonimitzat: | Nom anonimitzat]

7

Meméria Extraible USB

&)
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7. IMAGE VISUALISATION: 2D VIEWER

The 2D viewer is the module that allows us to visualise the images from the studies of practically every kind of image modality such
as CT, MR, MG, RF, CR, and US, amongst others. It allows us to perform a wide range of basic and advanced actions on the loaded

images. A summary of the most outstanding functions is shown below:

Visualisation management

- Choosing the visualisation mode in a custom way (number of opened studies, placement of images...)

- Visualising the list of related studies that the patient has

Basic manipulation

- Images movement in spatial and temporal dimension
- Zooming

- Magnifying glass

- Image rotation
- Image flipping: vertical and horizontal

- Reversing colours

- Reset a viewer to its initial state

- Hide patient information from the viewer

- Save a screenshot in image format (.jpg, .png, .bmp, .tiff)
- Send images to a PACS

Performing different measurements:
- Distances, TA-GT
- Angles, Open angles

- Elliptic ROI, Polygonal ROI, Magic ROI, Circle (Regions of interest) to compute areas and average grey values

- Erasing performed measurements

Advanced functions:

- Orthogonal reconstructions: Axial, Sagittal, Coronal
- Thick Slab (MIP, MinIP, average)

- Reference lines

- 3D cursor

- Visualising images as a video

- Checking the information of a single voxel

- DICOM additional information

- Synchronisation: automatic and manual

- Propagation of zooming, window, orientation, panning...
- Fusion of PET-CT and SPECT-CT images
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To learn more about each function, please check Basic visualisation and Advanced visualisation chapters.
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8. BASIC VISUALISATION

8.1. IMAGE NAVIGATION AND LAYOUT

8.1.1. Opening studies
When we load a study, the application is responsible for automatically distributing its content in a set of viewers. To carry out this
procedure, there are two complementary mechanisms: the Hanging Protocols and the automatic layout. Details are explained below.

8.1.1.1. Hanging Protocols

The Hanging Protocols are templates that allow us to define a layout for the viewers where the content of each viewer is given by a
series of restrictions and conditions that the images of the studies we load must comply with.

This allows us to perform automatic layouts in accordance with almost any study. The most typical example would be the
mammographies, where the Hanging Protocols allow us to create several templates to show the different projections with the layout
we want, such as the comparison with craniocaudal, oblique or even prior mammographies. The same is applicable to any image
protocol.

8.1.1.2. Automatic layout

This mechanism creates a regular viewers layout according to the image modality of the study, so that the maximum amount of
sequences or images can be placed if desired.

Starviewer provides a default configuration for each modality, which is summarised below:

- It will create as many viewers as images or series contained in the study, up to a maximum of 48 viewers distributed in 6 rows and
8 columns

- The layout direction will be from left to right, in ascending order, starting from the sequences with the oldest date

- For plain X-ray images (CR, DX, RF, ES, OP, XA, XC, etc.), the layout will be done by images

- For the rest of modalities (CT, MR, PT, etc.) the layout will be done by series, excluding Surveys (MR) and Locators (CT)

The layout configuration is adjustable and we can have a specific one for each image modality. The options that we can modify for
each modality are the following:

- Distributing by images or by series

- Layout direction (from left to right or from top to bottom)

- Maximum number of viewers (it can be set between 2 and 48, or as many as possible up to a maximum of 48)

- Exclusion of Surveys (MR) and/or Locators (CT)

All these parameters can be modified from the configuration menu of the 2D viewers layout.

8.1.1.3. Criteria for the selection of the layout mechanism

Every time a new study is loaded, it is necessary to choose whether to apply a Hanging Protocol or an automatic layout. Next, the
criteria followed to determine the layout system applied is explained.

When a new study is loaded, the internal library of Hanging Protocols templates is checked and, according to the properties of the
loaded study, those that can be candidates for being applied according to the restrictions defined in each template are filtered. In this

case, two scenarios are possible:
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- The filtering process results in one or more candidate Hanging Protocols. In this case, the Hanging Protocol that better complies
with the restrictions is applied. The rest of candidate Hanging Protocols can be chosen later by users through the viewers layout tool
if they want.

- The filtering process results in no candidate Hanging Protocol. In this case, the automatic layout according to the content of the
study is applied.

On the other hand, we can also choose that, even if there are candidate Hanging Protocols, these can only be applied for the
modalities we choose through the 2D viewers layout configuration options. In this case, the automatic layout according to the content
of the study is applied. Additionally, we will have the candidate Hanging Protocols available and we will be able to apply them later
using the viewers layout tool. By default, the modalities where the application of Hanging Protocols will be a priority will be CR, CT,
MG, MR and US.

If we load studies from different modalities, the best Hanging Protocol from those modalities that have it as a preferential layout will
be applied. In the event that we have no Hanging Protocols, the automatic layout applied will be the result of the combination of the
automatic layout configurations of each modality. The criteria to combine the properties of the automatic layout configurations will be
the following ones:

- If the layout criterion (by images or by series) is different, the series criterion will be applied.

- If the layout direction criterion (from left to right or from top to bottom) is different, the left to right criterion will be applied.

- The maximum number of viewers will be the minimum of the set of configurations to be combined.

- All the excluding criteria that have been included in each configuration will be included.

8.1.2. Comparison of studies
Function: It allows the visualisation of two studies of the same patient side by side to compare them. The most recent study is
considered as the current one, and the oldest study as the prior one.

Shortcut to activate it: F10

Mode of operation: The comparison mode is activated by selecting a prior study in the related studies tool, and it is disabled by
unselecting the prior study in the same tool. Alternatively, if the current study is a mammography or a CR of the thorax, the
comparison mode can be activated and disabled by pressing the shortcut key F10. In this case, the most recent prior study of the
same type (mammography or CR of the thorax) is selected automatically, and if none exists, the comparison mode is not activated.

When the comparison mode is activated or when the current or prior study is changed while it is activated, the application first looks
for an existing combined Hanging Protocol (that is, that combines images from two studies at the same time) that is applicable to
both selected studies, and if it is found it is applied. If no applicable combined Hanging Protocol is found, then the Starviewer window
is divided in two halves where the left half corresponds to the current study and the right half to the prior one; for each study, a
regular layout or an individual Hanging Protocol is applied in accordance with the criteria explained in section 5.1.1.3.

Viewer where it is applied: All of them; when the comparison mode is activated, the layout of the whole window changes.
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8.1.3. Related studies

Function: It shows the list of related studies of the current patient that can be found in the local database, in
the PACS selected by default, and in the PACS where the study comes from, and it allows users to change
the current and prior studies.

Mode of operation: When clicking on the icon, the list of related studies that have been found appears.
From this list users can change the displayed study and activate or disable the comparison with a prior
study. The selection buttons of the Current and Prior columns allow users to change respectively the
current and prior studies that are displayed at every moment. Only a more recent study than the prior one
selected can be chosen as the current study, and only an older study than the current one selected can be
chosen as the prior one; in any other case the selection button does not appear.

To change the current study, users must click on the selection button corresponding to the new study in the
Current column. To add or change a prior study to compare, users must click on the selection button
corresponding to the new study in the Prior column. When a study is selected as current or prior, if it is not
in memory, it is automatically retrieved from the PACS or it is loaded from the local database. To disable
the comparison and view only the current study, users must click on the marked selection button in the
Prior column. To load a study from the list to memory without viewing it, users have to select ICON 1 of the
desired study.

The list is sorted by study date in descending order (from newest to oldest). The order can be changed by
clicking on the desired column (Name, Modality, Description...).

The search for related studies is performed in the local database, in the PACS selected by default, and in
the PACS where the study comes from (see section PACS configuration). All the studies that have the
same patient ID are considered as related studies. It is possible to change the configuration by including
also the studies with the same patient name; in this case, users have to contact the Starviewer
administrator in order to activate this functionality.

The studies from the list may be in different statuses:

Actual Previ Modalitat Descripcio Data ) MNom
O \E’ T 2015-06-16 05:52:08 test_mamo
O @ CT 2015-01-05 19:04:15 test_mameo
O] ' @ MR/PR  RM EXTREMITAT INFERIOR 2013-04-02 09:13:42 G*H
O O @ RF 2012-01-17 11:37:38 Several series with shutters
O O @ MG 2011-06-08 08:11:39 test mamo
® * ®|mc 2010-06-11 10:11:02 test mamo
@) @ RF 2009-01-28 10:23:05 TEST
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- Selected as current or prior: Selection button checked in the Current or Prior column (ICON 1).

- Available to be selected as current or prior: Selection button unchecked in the Current or Prior column
(ICON 2).

- Not available to be selected as current or prior: No selection button in the Current or Prior column.
- In memory: ICON 3 in the third column.

- Retrieving or pending retrieval: ICON 4 in the third column.

- Available to be retrieved from the PACS or loaded from the database: No icon in the third column.

The studies with the same modality as the displayed study are highlighted.

Viewer where it is applied: Once the current or prior study selected has been retrieved, it is automatically
loaded. If only one study is visualised, without a prior one, the new images layout and placement of viewers
is decided as explained in the section Criteria for the selection of the layout mechanism. If two studies are
shown, the current and the prior ones, the criteria explained in the section Comparison of studies are
followed.

Example:
We open a study, we click on the related studies icon, and a list of found cases appears.

Actual Previ Modalitat Descripcié Data Nom

© v @ o 2015-06-16 05:52:08 test_mamo

O O cT 2015-01-05 19:04:15 test mamo

O O [@ | MR/PR  RM EXTREMITAT INFERIOR 2013-04-02 031342 GAH

(OO [®]rF 2012-01-17 11:37:38 Several series with shutters
[0 O] @ MG 2011-06-08 08:11:39 test_mamo

[N ®] @ MG 2010-06-11 10:11:02 test mamo

O O [@®]rF 2000-01-28 10:23:05 TEST

We select another study as the current one by clicking on its selection button in the Current column. Once
opened, it applies the default viewers layout to the new study.

Actual Previ Modalitat Descripcié Data Nom

O v | ® |cT 2015-06-16 055208 test_mame

@ v @ o 20150105 190415 test mame

O O [@ | MR/PR M EXTREMITAT INFERIOR 2013-04-02 09:13:42 GAH

O O [®]rF 2012-01-17 11:37:38 Several series with shutters
(OO [® | M6 2011-06-08 08:11:39 test_mamo

[0 O] @ MG 2010-06-11 10:11:02 test_mamo

[N ®] @ RF 2009-01-28 10:23:05 TEST

We select a prior study to compare it by clicking on its selection button in the Prior column. Once opened, it
applies a layout combining both studies.
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Actual Previ Modalitat Descripcié Data Nom
O B 2015-06-16 05:52:08 test mame
@ v ® |CT 2015-01-05 190415 test mamo
[e e (@ | MRPR RN EXTREMITAT INFERIOR 2013-04-02 094342 G*H
O O \E/ RF 2012-01-17 11:37:38 Several series with shutters i

@ v |[®|Ms 2011-06-08 08:11:39 test_mamo

(@] \E/ MG 2010-06-11 1041:02 test_mame

O E/ RF 2009-01-28 10:23:05 TEST

e

If no related studies of the patient are found, the following message is shown:

&

No s'han trobat estudis relacionats.

@ If the application reports that no related studies have been found, it does not mean that there is
none. It may be that in a PACS not configured to search for by default some studies can be found,
or that the name contains typographical errors and they are not found either.

8.1.4. Manipulation of the layout and content of viewers
Once the studies have been loaded, we have some tools to modify the applied layout and adjust both the
content and their layout. Below, we explain which these tools are.

8.1.4.1. Layout manipulation tools

V)

Function: It creates a viewers layout in accordance with the chosen specification. Two types of
specifications can be chosen:

- Custom regular layouts: It allows users to select the number of rows and columns to generate a regular
grid of viewers. The viewers are filled following the automatic layout criteria.

- Hanging Protocols layouts: If the study has candidate Hanging Protocols, it allows us to choose which one
we want to apply.

Shortcut keys to activate it: F11 and F12
Mode of operation:

Mouse:

- Custom regular layouts: Select ICON 1 and move the mouse over the dynamic grid of squares that
appears. When the highlighted grid is the desired one, press the left button of the mouse.

- Hanging Protocols layouts: Select ICON 2 and select an element within the Hanging Protocols section.
The Hanging Protocols are divided in three groups: Hanging Protocols for the current study, Hanging
Protocols for the prior study, and combined Hanging Protocols. The last two groups are only displayed if the
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comparison mode is active.

Keyboard: With the F11 and F12 keys the previous and next Hanging Protocol can be applied, respectively, inside the same group
and following the order in which they appear in the menu.

Viewer where it is applied: When only one study is displayed: all of them; the application replaces the whole current layout by the
selected one. When two studies are compared: if a combined Hanging Protocol is applied, or if there was one already applied, all of
them; if a regular layout or a Hanging Protocol from a study is applied and there was no combined Hanging Protocol applied, only
half of the window corresponding to the study in question is affected.

Example of a custom regular layout
1. Initial viewers layout:

Tall: 1/71 Gruix: 1.00 mm
?] corona

2. Selection of a different layout, for example a 3x3 layout:

3x3

3. Result obtained:
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A

ri;/_:".

ruix: 1.00 mim &

1/1 Gruix: 1.00 mm Tall: 1/76 Gruix: 100mm  FPL

(2] coromat @

Tall: 1/1 Gruix: 1.00 mm
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Example of a Hanging Protocols layout
1. Initial viewers layout:

Hanging protocols combinats

3. Selection of another combined Hanging Protocol, for example MLO-L Prev:
a€as

Mammo Prev R-CCPrev R-MLOPrev L-CCPrev  L-MLOPrev

scoo ®H B

MLOJCC Prev  Horiz Prev CC-RPrev MLO-RPrev CC- Prev

N
d

MLO-L Prev  PREVICC  PREVIMLO

Hanging protocols per I'estudi actual

NP~ NI YIFU

4. Result obtained:
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5. Selection of an individual Hanging Protocol for the current study, for example Rights:

S0 hiah)]

PREVIMLO

MLO-L Prev

Hanging protocols per I'estudi actual

s

CCMLO

o

Dretes

Hanging protocols per I'estudi previ

[ ITLT ]| i 1T AT

PREVI CC

4

b
d

D

it

o

&

Esquerres

MLO

Mammao

Horizontal

|

6. Result obtained: the selected Hanging Protocol is applied to the current study and the default one, in this case CC MLO, is applied

to the prior one:
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8.1.4.2. Tools to select the content of the viewer

In order to change the series displayed in a viewer, users have to click with the RIGHT BUTTON of the
mouse inside the viewer (without moving the mouse), and a list appears with all series available to be
shown.

To change the series of the viewer, users only need to select an element of the list (the one highlighted in
blue or in a darker colour). The element displayed in bold is the series that the viewer contains.

If we load a study from the same patient, either from a PACS, from local studies, or from the Related
studies tool, it automatically appears in the list of available series, and therefore it can be placed in any of
the viewers. The studies are ordered from the most recent to the oldest.

If there are series from different modalities that can be merged, the possible fusion combinations that we
can visualise will appear after the conventional series, flagged with the label Fusion. When we move the
mouse over a possible fusion combination, the series combined in this fusion will also be highlighted. To
know more about the conditions under which the fusion options will appear, see chapter Fusion.

Estud 2013-10-17 12:39:15 [CT/PT] Estud de PET / SCAN extem

Sirie 3: PET/TC PIERNAS/CETIR CT Surview 180 Skrie 34857: CETIR/PET/TC_PIERNAS CETIR PET/TC_PIERNAS
Série. CP..a51_wh_y

Série 29190;

Fuson  PET/TC

On the other hand, if we are in the last image of the series and we press the + key, the next series will be
loaded. If we are in the first image of the series and we press the — key, the previous series will be loaded
instead. This navigation is circular and consecutive within the studies; for example, if we are in the last
image of the last series of the last study and we press +, we will go to the first image of the first series of
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the first study. For more information about the images movement, see chapter Scroll.

8.1.5. Viewer enlargement

A viewer can be temporarily enlarged at any time to visualise the image in greater detail. By double clicking on a viewer, it is
enlarged to fill the whole window or solely one half, depending on whether the main window of Starviewer is on a single screen or
two, respectively. By double clicking again on an enlarged viewer, it returns to its normal size.

This functionality is always available except when the distance, TA-GT, angle, open angle, polygonal ROl and magic ROI
measurement tools are enabled.

Example
1. Normal viewers layout:

2. Double click on one of the viewers:
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Egeo - op 2298807 M0 .

3. Double click on the viewer:
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8.2. IMAGE MANIPULATION TOOLS

8.2.1. Scrolling

Function: It changes the image of the different slices that form the displayed patient series. The slice number of the displayed slice is
shown below each viewer on the left side, as well as the total number of slices contained in the series.

Shortcut keys to activate it: S

Mode of operation:

Mouse: Press the left button while moving the mouse up and down within a
2D viewer. It can also be used by spinning the mouse wheel in order to have
a higher accuracy. While it is enabled, the icon appears next to the mouse
cursor. If we activate another tool, the scroll functionality with the mouse
wheel remains enabled.

Left button Wheel

Keyboard:

OPTIONS DESCRIPTION
Next / Previous image Keys T/
Next / Previous image going through all series Keys +/-

First image Key HOME
Last image Key END

Interface: Using the slider placed below each viewer (highlighted in red in the figure).

‘Cruix: 3.00 mm CRANEO STD./Head/Ax

@ This tool can also be configured to make a cyclic scroll. The configuration process is explained in section 2D viewer
configuration.

Viewer where it is applied: Viewer over which the mouse is moved while the left button is pressed or the mouse wheel is spun, or the
active viewer while the keys are pressed.
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Example:

Left button Middle button

8.2.2. Phase change
In dynamic models, where there is more than one image per slice, the phase can be changed at any time.

To perform this operation, the following ways are possible:

Mouse: By using the mouse, and placing the cursor on the active viewer, a click with the middle button of the mouse is done (without
moving it) and the phase change mode is enabled. From this point, the slice changes (scrolling) are converted to phase changes
(moving the mouse wheel, or pressing the left button and moving the mouse at the same time). To enable the scrolling mode again,
the middle button of the mouse must be pressed again.

AXIAL ¥ AxAL ¥ AUAL | | maa ] o) [AAL u - -

Initial state To phase change Phase change To scrolling Scrolling

Keyboard: By pressing the «<— and — keys the phase is decreased and increased, respectively.
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AAL n] AXIAL ) A —=m

Scrolling Phase change Scrolling

Keyboard + Mouse: If the CONTROL key is held down while the scrolling tool is enabled, the phase is changed instead of the slice.

Left button

AXIAL {4 (2] maa
Scrolling Phase change Scrolling
8.2.3. Zooming

Function: Increase/Reduce image size
Shortcut key to activate it: Z

Mode of operation:
Mouse: Pressing the left button of the mouse while moving the mouse up and down within a 2D viewer.

Viewer where it is applied: Viewer where the mouse is moved on while pressing its left button.

Example:
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8.2.4. Magnifying glass

Function: It creates a new window, where it magnifies the area of the image pointed out with the mouse.

Shortcut key to activate it: SHIFT+Z

Mode of operation:
Mouse: Press the left button while moving the mouse over the image. A new window appears, where

Left button

the area where the mouse points out is magnified. The mouse can be moved within the image, but if
the mouse is placed outside, the magnifying window disappears.

Viewer where it is applied: Viewer where the mouse is moved on while pressing its left button.

Example:
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8.2.5. Panning

The icon does not appear in the toolbar; it is always available using the mouse.
Function: Moves the image towards the point where the mouse cursor is moved.

Mode of operation:

Mouse: Holding down the middle button while moving the mouse in the direction where the

image has to be moved. T
‘a : i
. " ) ) ) ) . Press the left button
Viewer where it is applied: Viewer that contains the image where the mouse click has been - and move the mouse
performed.
Example:
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8.2.6. Changing the window

For the extensions 2D Viewer and MPR 2D Viewer the icon does not appear in the toolbar; it is always available using the mouse.

Function: Changing the greyscale of the viewer. See also the Selection of default windows tool.

Shortcut key to activate it: W

Mode of operation:
Mouse: Holding down the right button of the mouse while performing a vertical and/or horizontal movement.

=

Viewer where it is applied: Viewer that contains the image where the mouse click has been

performed. | . Press the right
button and move

The default window of each image before applying the window change tool corresponds to the 4 the mouse

value defined in the DICOM image, and it can different for each image. Once the window
change tool has been used, all the images will have the same window.

Example:
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8.2.7. Selection of default windows

Predeterminada 0

-]

USER MANUAL

v1.0

Automatica
Predeterminada 0

Angiografia

CT coll +contrast
CT crani

CT fetge

CT fetge + contrast
CTos

CT pulmé

CT teixits tous

T teixits tous + contrast
Emfisema

Os petrds
Osteoporosi
Personal 1

Personal 2
Personalitzada

Edita les finestres personalitzades

Function: It changes the greyscale of a viewer according to some previously predetermined windows. Each window is suitable to
visualise a particular type of study. There are 4 types of default windows:

WINDOW TYPE DESCRIPTION

Automatic Formed by the element “Auto”, which is available for any type of image. It applies a
normalised window based on the range of values of the current image.

Default by DICOM It contains the values defined within the DICOM of the image. A DICOM image may contain

zero or more default windows. The name of these values is also defined in the DICOM file,
and if not, they are defined as “Default’ plus an ordering number.

Default by modality

It contains values previously defined by the application, and they are designed to visualise
studies of certain modalities, such as for CT. There are different default values:
Emphysema, Angiography, CT Neck+Contrast, CT Head, CT Liver, CT Soft Tissues, etc.

Default by users

Formed by the specific and custom values that users have saved. See the functioning in the
next section Custom defined windows.

Mode of operation: Selecting the viewer where the window change has to be applied and, using the keyboard or the drop-down
menu, performing one of the steps described below.

Keyboard: Selecting the number that corresponds to the window that has to be applied.
°: It alternates in a sequential way the automatic windows and the DICOM default ones (Auto, Default 0, Default 1...)

0: Emphysema
1: Angiography
2: CT Neck+Contrast

3: CT Head
4: CT Liver

5: CT Liver+Contrast

6: CT Bone
7:CT Lung

8: CT Soft Tissues
9: CT Soft Tissues+Contrast
SHIFT+1: Petrous Bone
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SHIFT+2: Osteoporosis

Interface: Selecting an element from the drop-down menu, either a value automatically defined, defined in the DICOM, defined by
the application or defined by the users.

The option “Custom” (at the end of the drop-down menu) allows us to choose the exact values of contrast and brightness to be
applied to the image. To do so, we have to select the “Custom” option from the drop-down menu, which will display a dialogue box
such as the one shown in the next image.

Ll Parametres personalitzats del contrast LEI .

Contrast 4072,00 |2 Erillantor 203glo0 %

[ D'acord H Cancel'la l

Introduce the values corresponding to the contrast and the brightness, and press the OK button. After that, the chosen values are
applied to the selected viewer.

To define new values, and keep them permanently, choose the option Edit Custom WW/WL from the drop-down menu. See the
functioning of this option in the next section Custom defined windows.

Viewer where it is applied: Active viewer (with a darker or blue colour frame).

8.2.8. Custom defined windows

Predeterminada 0 -

Automética
Predeterminada O
Angiografia

CT coll + contrast
CT crani

CT fetge

CT fetge + contrast
CTos

CT pulmé

CT teixits tous

CT teixits tous + contrast
Emfisema

Os petras
Osteoporosi
Personal 1

Personal 2

Personalitzada

Edita les finestres personalitzades

Option: Edit Custom WW/WL, within the default windows drop-down menu.
Function: It allows users to save, edit and delete new WW/WL values so that they are available each time the application starts.

Mode of operation: Select the option Edit Custom WW/WL from the drop-down menu. A window such as the one shown below is
displayed:
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All the values we have stored are displayed in this window. Different options are possible:
Add New: It allows users to add a new value to be stored.

By selecting this option or by pressing the RETURN key, a new line is displayed with the current WW/WL values of the selected
viewer. We can replace these values by the desired ones, and we can also give them a new name by writing it in the last box. Once
defined, we have to select OK.

—_—

H |40?9,00 +| 203950 = | ||

Predeterminada 0 -
Automatica
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The new stored values appear at the end of the default values list.

Remove: It allows users to remove one or more of the stored values. The list allows the selection of multiple values at the same time
by pressing the control key while clicking on the description field of each value. To remove the elements, select one or more
elements of the list and press Remove. A dialogue box is displayed asking for a removal confirmation. Press OK to remove the
value.

Edit: To edit the values the users simply have to change the value in the text box that shows the current value (areas highlighted in
red in the next image).
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To finish the changes, and save them permanently, press the OK button. If we have a description without text, or the text is
repeated, the application will report the error and the changes will not be saved until the error is solved.

If we exit by pressing Cancel or by pressing the red cross of the window, none of the performed changes will be saved.

Viewer where it is applied: New value available to all viewers.

8.2.9. Selection of colour functions

[Black & White Inverse ]

Function: It changes the colour function of a viewer according to some default colour functions. Each function is suitable to visualise
a specific type of study. Currently, there are only colour functions available for studies of PET and SPECT modalities. In PET or
SPECT images the monochrome inverse colour function (Black & White Inverse) will be applied by default. In PET-CT or SPECT-CT
fusion images, the PET Osirix colour function will be applied over the PET or SPECT image by default.

Mode of operation: Select the viewer where the colour function has to be applied (if it is not selected yet) and select an element of
the drop-down menu.

Viewer where it is applied: Active viewer (with a darker or blue colour frame).

Example:
The same series of PET with different colour functions (Black & White Inverse and PET).
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8.2.10. Reversing colours

Function: It inverts the colour scale of the image, that is, the blacks turn white and the whites turn black, the yellows turn blue and
the blues turn yellow, and so on.

Shortcut key: |

Mode of operation: Select the viewer where the colour transformation has to be applied (if it is not selected yet) and press the icon or
the corresponding shortcut key.

Viewer where it is applied: Active viewer (with a darker or blue colour frame).
Example:

The image on the left is the original one, and the image on the right corresponds to the original image after applying the colour
reversal.
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8.2.11. Changing orientation

8.2.11.1. Image flipping

2] (#]

Function: It applies a vertical or horizontal flipping to the image.

Shortcut keys: J (vertical), H (horizontal)

Mode of operation: Select the viewer where the transformation has to be applied (if it is not selected yet) and press the icon or the
corresponding shortcut key.

Viewer where it is applied: Active viewer (with a darker or blue colour frame).

Example (vertical):

Example (horizontal):

47 2019-07-15



Starviewer USER MANUAL
Medical Imaging Software v1.0

8.2.11.2. Image rotation

@ ®

Function: It applies rotations of 90° to the image clockwise and anti-clockwise.

Shortcut keys: G (clockwise), F (anti-clockwise)

Mode of operation: Select the viewer that contains the image to which the rotation has to be applied (if it is not selected yet) and
press the icon or the corresponding shortcut key for each turn of 90° needed.

Viewer where it is applied: Active viewer (with a darker or blue colour frame).
Example:

The first row of images shows the result of applying the rotation clockwise consecutively. In the second row of images we see the
effect of applying the rotation anti-clockwise. After applying the action four times, the result returns to the initial state.
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8.2.12. Reset to initial state

m

Function: It returns the image of the viewer to its initial state as if it was reloaded from the beginning.
Shortcut key: CONTROL+R

Mode of operation: Select the viewer that has to be restored (if it is not selected yet) and press the icon or the corresponding
shortcut key.

Viewer where it is applied: Active viewer (with a darker or blue colour frame).

Example:

The leftmost image is the original image, the image in the middle is the original image after applying a zooming operation, a change
of scale, adding annotations, etc., and the rightmost image is the result of applying the restoration of the viewer to the middle image.
We can see that the image is exactly the same it was at the beginning.
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8.2.13. Information layers management

8.2.13.1. Textual information

Function: It hides or shows the textual information in the viewers (amongst these, patient and study data). If there is information
printed on the image itself, this information cannot be hidden.

Mode of operation: Select the icon to hide the information, and select it again so that the information reappears.
Viewer where it is applied: All.
Example:

The image on the left shows a viewer with all the patient information; the image on the right shows the same viewer, but hiding the
patient information.

¢ 00
22/45Gmix: 300mm PF  CRANEO STD./Head/Ax |

@ This feature is useful if users need to create an image for a presentation and the patient information should not appear, since
by using the Screenshot tool this information also disappears.
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8.2.13.2. Overlays

This feature can be found in the menu of the button to manage textual information (ICON 1).

Function: It shows/hides the information of the overlays. The overlays are a layer of information that contains
annotations performed over the image. It is a deprecated annotations format, but there are still modalities that
use it and it may contain important information for the diagnosis.

Mode of operation: Select the icon to hide the information, and select it again so that the information of the
overlays reappears.
They are enabled by default.

Viewer where it is applied: All.
Example:

The image on the left shows a viewer where the overlays are enabled (we can see a ROI, annotation “F” and
“Tra” in white); the image on the right shows the same viewer, but removing the overlays information.
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8.2.13.3. Shutters

3

This feature can be found in the menu of the button to manage textual information (ICON 1).

Function: It cuts out non-important areas of the image to facilitate the diagnosis. They are usually white areas
that can disturb users when visualising the image. They are common in images of RF modality and plain X-ray.

Mode of operation: Select the icon to show the entire image without removing the margins. Select it again to
enable the shutters again and, therefore, to remove the margins of the image that may be a nuisance.
They are enabled by default.

Viewer where it is applied: All.
Example:

The image on the left shows a viewer where the shutters are enabled; the image on the right shows a viewer
where the shutters are disabled.
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8.2.14. Screenshot

Function: It saves one or all the images contained in the active viewer in photography format (therefore, DICOM information is
deleted) anywhere to the computer, or to an external device (USB, hard drive...). The export formats are: PNG, JPG, BMP and TIFF.
All of them are image formats that can be opened with any machine without the need for specific software.

Shortcut keys: CONTROL+S (current image), CONTROL+A (all the images).
Mode of operation:

Mouse: Select the viewer from which the image or images have to saved, select the screenshot tool, and choose one of the two
options: Save an image from the current series, Save all images from the current series. A dialogue box is displayed that allows
users to choose the directory where the image or images will be saved, which is confirmed by selecting Save.

Keyboard:

- Save an image: Select the viewer from which the image has to be saved (if it is not selected yet), and press the CONTROL+S
keys. A dialogue box is displayed that allows users to choose the directory where the image will be saved and, after specifying a
folder and a filename, select Save.

- Save all images: Select the viewer from which all images have to be saved (if it is not selected yet), and press the CONTROL+A
keys. A dialogue box is displayed that allows users to choose the directory where the images have to be saved and, after specifying
a folder and a prefix for the filenames, select Save.

- Itis recommended to save the images in an empty folder, since if the series contains many images, a file is created for each one.

Viewer where it is applied: Active viewer (with a darker or blue colour frame).
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8.2.15. Exporting DICOM images

e
[

Function: It generates a new DICOM series from a capture of the series that is currently displayed. It is stored within the same study.
The new series can only be stored locally, or sent to one or several PACS. It saves the annotations embedded in the images of the
series.

Mode of operation: Select the viewer that contains the series that has to be exported (if it is not selected yet) and press the icon for
creating a new series. A window is opened, which provides different options:

e de dades local
rtades als PACS selectionats:

Series description: It is the description the new series will have.

Images to export: It allows users to choose the images that will be saved. Depending on the series, different options can be chosen:
- Current image only: Only the displayed image is saved.

- Allimages of the series (available if it contains more than one image): It saves all the images that form the series, that is, all the
slices.

- Allimages of the current phase (available if it contains more than one phase and image): It saves the images of all the slices that
form the displayed phase.

- All phases of the current image (available if it contains more than one phase and image): It saves the images of all the phases
corresponding to the displayed slice.

At the bottom of the image preview, the total number of images to be saved is displayed.

The right part of the dialogue box reports that the images will be stored in the local database and in the selected PACS.

- If no PACS is selected, images are only stored in the local database and, therefore, they will only be accessible from the machine
where they have been generated.

- If one or more PACS are selected, images are stored in the local database and they are also sent to the selected PACS; therefore,
the images can obtained if they are needed in the future, and they can be accessed from any machine connected to the selected
PACS.

Viewer where it is applied: Active viewer (with a darker or blue colour frame).

Example:
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1- We perform, for example, an area in one of the viewers, which is the one that will be saved. We can see
that we can only choose two series from the study.

2- We select ICON 1 to export the image, and we add a description. We only want to save the current
image, and only locally, so that we do not select any PACS. Finally, we select Export.

Descripcié de |a série:  Area de l'edema
Imatges a exportar: Les séries exportades es desaran a la base de dades local
@ Imatge actual Addicionalment, envia les séries exportades als PACS seleccionats:
=
Totes les imatges de la série PACS Institucié Descripci6
oz PACSL Institucié 1 Descripcié 1
Previsualitzacié ° v
— PACS2 Institucié 2 Descripcid 2
I PACS3 Institucié 3 Descripcia 3
PACS4 Institucié 4 Descripcit 4
11

3- In the patient menu, the new captured series is displayed, and it is available to be visualised in any
viewer.
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1196 x 704
WW: 2565 WL: 128

Estudi 2005-03-06 10:59:17 [CT/OT] )
[Série 00002: Area de l'edema | [Série 2712: CRANEO STD. Head/Ax | | Area d;kdema
[Série 2711: CRANEQ STD. Head/Sv

1Imatges

Area de l'edema
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8.3. MEASUREMENT TOOLS

8.3.1. Distance

Function: It allows users to compute the minimum distance between two points.

Shortcut key to activate it: D

Mode of operation:

Mouse: Make a first click with the mouse to assign the starting point, move the mouse, and make a second
click to assign the ending point. The annotation of the measurement will be placed next to the second point.
To cancel the measurement when it is still not finished, press the ESC key.

Viewer where it is applied: Viewer over which the mouse cursor is located. The viewer can be changed

while creating a distance.

Example:

USER MANUAL

v1.0
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8.3.2. TA-GT

Function: It allows users to perform a TA-GT measurement.

Mode of operation:

Mouse: Make a first click with the mouse to assign the starting point of the line, move the mouse, and
make a second click to assign the ending point of the line; this line will be the reference line. Once we
have created this line, we need to create two more lines perpendicular to it. To do so, we have to move the
mouse and set the point where the second line ends, and repeat the process for the third line. When
completing the measurement, the line that joins the last two lines, which indicates the distance between Left button
them, is displayed.

To cancel the measurement when it is still not finished, press the ESC key.

Viewer where it is applied: Viewer over which the mouse cursor is located. The viewer can be changed while creating the TA-GT
measurement.

Example:

9.66 mm \/

- —
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8.3.3. Angle

Function: It allows users to compute the angle formed by three points.
Shortcut key to activate it; A

Mode of operation:
Mouse: Make a first click to assign the first point, make a second click to assign the second point (“inflection

point”), move the mouse until the third point is located, and make a third click to set this last point. The
result of the measurement will be placed at the origin of the angle.
To cancel the measurement when it is still not finished, press the ESC key.

Left button

Viewer where it is applied: Viewer where the clicks are made. The viewer can be changed while creating an angle.

Example:
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8.3.4. Open angle
|
™
o2
Function: It allows users to create angles without setting the “inflection point”, since it is computed from two lines.

Shortcut key to activate it: SHIFT+A

Mode of operation:
Mouse: It consists in drawing two lines. Make a first click to assign the first point of the first line, and a second click to assign the

second point of the first line. Once the first two points are set, the same process is repeated to assign the
two points of the second line. The application computes the angle formed by the two drawn lines. The order
of the points in the first and the second line is irrelevant. The result will be placed in the dashed line that
joins the two lines, that is, the place where the angle would be formed.

To cancel the measurement when it is still not finished, press the ESC key. Left button

Viewer where it is applied: Viewer where the clicks are made. The viewer can be changed while creating an angle.

Example:
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8.3.5. Regions of interest (ROI)

Starviewer provides different tools to draw regions of interest with different shapes. Once the region of interest is drawn, the area is
computed in mm2 (if the image does not have spacing information, it will be computed in pixels?), as well as some statistical data
such as the mean and the standard deviation. For images with more than one component per pixel (colour image), only the area is
computed. If the image has specific units, these will be indicated in the statistical data. For images of PET modality, the maximum
and average SUV will be also computed in the drawn region. In PET-CT fusion images, the SUV of the PET image and the statistical
data of the CT image will be displayed. To learn more about how the SUV is computed and which methods exist, see chapter
Standardized Uptake Value (SUV) measurement.

The ROl tools are grouped in the same button in the toolbar. Below, we explain each of the existing ROI tools.

8.3.5.1. Elliptic ROI

O

Function: It allows users to create an elliptic region.
Shortcut key to activate it: R

Mode of operation;

Mouse: While pressing the left button, move the mouse until the ellipse has the desired size; then, stop pressing the button of the
mouse. If the movement is done horizontally, the ellipse changes the horizontal diameter; if the movement is done vertically, the
vertical diameter is changed instead. The result of the measurement is placed at the lower side of the ellipse if it grows from top to
bottom, and it is placed at the upper side if it grows inversely.

To cancel the measurement when it is still not finished, press the ESC key.

Viewer where it is applied: Viewer where the click is made.

Example:

Left button

8.3.5.2. Polygonal ROI
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Function: It allows users to create a polygonal region.

Shortcut key to activate it: SHIFT+R

Mode of operation:

Mouse: Make different clicks with the left button of the mouse, drawing the shape of the area that has to be computed. Double click
to automatically close the area. The result will be placed outside the polygon as close as possible to the last created point.

To cancel the measurement when it is still not finished, press the ESC key.

Viewer where it is applied: Each point has an effect in the viewer where the left button of the mouse is

pressed. The viewer can be changed even if a ROl is not finished, and when the mouse enters the viewer
again, it is possible to continue with the creation of the ROI.

Example: Left button
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8.3.5.3. Magic ROI

Function: It allows users to delimit a region with similar intensity values within a threshold starting at an initial point.
Shortcut key to activate it: M
Mode of operation:

Mouse: Click with the left button of the mouse inside the area where the ROI has to be created. Then, while still pressing the mouse
button, move the mouse vertically up or down until the size of the ROI fits the desired area. When the

drawn area is the desired one, stop pressing the mouse button, and the information of the chosen area will
be displayed at the lower side of the ROI.
To cancel the measurement when it is still not finished, press the ESC key.

Left button

Viewer where it is applied: Viewer that contains the image where the click is made.

Example:

8.3.6. Circle

®

The icon is located in the ROI tools drop-down menu.

Function: It allows users to create a circular region by indicating its centre.
Mode of operation:
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Mouse: Move the mouse while pressing its left button, and stop pressing it when the circle has the desired shape. The tool does not
take into account whether the movement is made horizontally or vertically, since it always keeps the circular shape. The diameter of
the circle will be the maximum distance between the initial point and the movement made.

To cancel the measurement when it is still not finished, press the ESC key.

Viewer where it is applied: Viewer where the click is made.

Example:

Left button

8.3.7. Erasing

Function: It erases the annotations (distances, ROI, angles, open angles...) displayed in a viewer. It allows users to:
- Erase objects one by one

- Erase objects in a region

- Erase all objects of a viewer

Shortcut key to activate it; E

Mode of operation:

Mouse:

ACTION DESCRIPTION

Erase objects one by one Click with the left button of the mouse on the annotation to be erased.

Erase objects in a region Hold down the left button of the mouse while moving it to draw the region to be erased.
All the objects that are completely inside the box are erased.

Erase all objects of a viewer Select the viewer that has to be cleared (with the margin painted), select the arrow next to

the rubber icon, and select the option All of current viewer.
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Keyboard: The action of erasing all objects of a viewer is available by pressing the CONTROL+E keys.
Viewer where it is applied: Viewer that contains the mouse, or the active viewer (with a darker or blue colour frame).

Example:

8.3.8. Considerations on geometric measurements

8.3.8.1. Units and types of measurements

The units displayed in the geometric measurements, mainly distances and ROI, may vary depending on the presence of certain
DICOM attributes. Additionally, depending on the image modality and according to the present attributes, the application may give
one or more results for the same measurement, each one with its corresponding meaning. When needed, the type of measurement
will be explicitly indicated to avoid confusion with the type of measurement omitted.

Next, we explain in which cases each unit and type of measurement may appear.

All the geometric measurements will always be displayed together with their corresponding unit, whether pixels (px) or
millimetres (mm).

8.3.8.2. Measurements in pixels

The measurements are displayed in pixels (px) when it is not possible to determine the physical space between two consecutive
pixels. This scenario occurs when the following image attributes are not present:

- Pixel Spacing (0028,0030)

- Imager Pixel Spacing (0018,1164)

8.3.8.3. Measurements in millimetres

In order for the measurements to be shown in millimetres (mm), we need at least one of the following pixel spacing attributes are
present in the image:

- Pixel Spacing (0028,0030)

- Imager Pixel Spacing (0018,1164)
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In this case, additionally, and depending on the modality, the present attributes and the corresponding values, more than one value
may be computed in the same measurement, where each one may have a specific meaning. The different types of measurement
values that may appear and their possible conditions are detailed below.

Physical measurements

Measurements will be considered as physical when the following conditions are met:

- the image modality is CT, MR, PT, SC, US or NM

- the presence of the Pixel Spacing (0028,0030) attribute in the image with a valid value

The Pixel Spacing attribute determines the physical space between two consecutive pixels, which is why the measurement taken on
the image corresponds to the actual physical measurement of the patient it represents.

Measurements in projection radiography images

When dealing with projection radiography images (those with CR, DX, RF, MG, XA, XC, 10, OP or ES modality), their own nature
implies that different spacing attributes can be provided, which makes it possible to interpret different types of measurements. Below,
the possible scenarios are described.

Measurement in detector
Measurements will be considered relative to the detector’s plane when one of the following conditions is met:

- The Imager Pixel Spacing (0018,1164) attribute is the only present spacing attribute, or
- The Imager Pixel Spacing (0018,1164) and Pixel Spacing (0028,0030) attributes are present and have the same value.

For projection radiography images, if no type is explicitly stated, the default measurement is relative to the detector.

Calibrated measurement
These measurements are possible when the following condition is met:
- The Imager Pixel Spacing (0018,1164) and Pixel Spacing (0028,0030) attributes are present and have different values.

In this case, Imager Pixel Spacing (0018,1164) will have the spacing corresponding to the detector’s plane, and Pixel Spacing
(0028,0030) will have a calibrated spacing that will approximate the spacing in the image plane.

This case will allow us to give both measurements, the one from the detector and the calibrated one. If the calibrated one is
displayed, whether or not together with the measurement from the detector, it will always be displayed together with a label that
explicitly indicates that the value of the measurements corresponds to the calibration.

Magnified measurement
This case is similar to that of calibrated measurements, but it is specific to MG modality images. Measurements may be magnified
when the following conditions are met:

- The image modality is MG
- The Imager Pixel Spacing (0018,1164) and Estimated Radiographic Magnification Factor (0018,1114) attributes are present in the
image
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In this case, the calibration between the detector and the image plane is done by dividing the value of the Imager Pixel Spacing by
the value of the Estimated Radiographic Magnification Factor.

This case will also allow us to give both measurements, the one from the detector and the magnified one. If the magnified one is
displayed, whether or not together with the measurement from the detector, it will always be displayed together with a label that
explicitly indicates that the value of the measurement corresponds to the magnified one.

Unknown meaning measurement

This scenario occurs when, according to the modality and the present attributes, the meaning of the measurement cannot be
determined due to the lack of complementary information. For a measure to be considered that way, the following conditions must be
met:

- The image modality is of projection radiography: CR, DX, RF, XA, XC, MG, 10, OP or ES
- The only present spacing attribute is Pixel Spacing (0028,0030)

If these conditions are met, the measurement will always be displayed together with a label that explicitly indicates this condition of
the measurement.

Obtaining such a measurement is not normal and would indicate that there is an error or a problem in the data generation of
the acquired image. This problem should be reported to the technical team of the modality to correct it and generate the data

properly.

8.3.8.4. Priority of the measurements

Given the possible types of measurements, in some cases we will have to decide which values we want to show and how. Next, we
describe the measurements that are computed first according to each case and how they are displayed.

- If the image is of projection radiography:
- If the measurement comes with no label and is displayed in mm, it will be, by omission, a measurement relative to the
detector’s spacing.
- If the measurement can be calibrated or magnified, the calibrated or magnified value will be given as a priority and it will
always be displayed together with the corresponding label that explicitly indicates its condition.
- If the image is not of projection radiography (CT, MR, PT, US, etc.), it will be a physical measurement (mm) by omission and it will
not be displayed together with any label.
- If the conditions for an unknown meaning measurement are met, the measurement will always be displayed together with the
corresponding label that explicitly indicates its condition.

8.3.8.5. Measurements verbosity

Since sometimes we can have more than one result for the same measurement, we might want to have more or less information
depending on the case. For this reason, we can define the verbosity for the measurements that are computed. By default, the
verbosity will be the minimal. This option can be configured in the 2D viewer configuration options.

The options about the verbosity we can choose are the following:
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- Minimal: One single measurement will always be displayed. Only the labels for calibrated and magnified measurements will be
displayed. This is the option set by default.

- Minimal Explicit: The same as in the Minimal option, but also displaying labels in detector measurements.

- Verbose: There will be as many labels as the present attributes allow. Only the labels for calibrated and magnified measurements
will be displayed.

- Verbose Explicit: The same as in the Verbose option, but also displaying labels in detector measurements.

8.3.8.6. Accuracy and precision

In simple terms, accuracy measures how close the results are to the reality, while precision measures how much they vary when
performing repeated measures of the same thing.

In Starviewer, precision of measures is limited mainly by the precision of the user or the input device (i.e. the mouse) when trying to
perform the same measure, and also by the image resolution. On a lower degree, it is also limited by the precision of the DICOM DS
(Decimal String) Value Representation?, the precision of the C++ double type®* and the precision of the FPU in the specific CPU5.
On the other hand, accuracy depends on the calibration of the scanning device and the image resolution.

Accuracy has been verified with several measuring tests, including testing with reference images.6

Numbers in Starviewer are displayed with the following precisions:

- Distances, areas, statistical values and SUV are displayed rounded to 2 decimal places

- Angles are displayed rounded to 1 decimal place

- Window width and level values are displayed rounded to integers
- Pixel values are displayed with as many decimal places as needed (following the default C++ behaviour)

1 https://en.wikipedia.org/wiki/Accuracy and precision

2 http://dicom.nema.org/medical/dicom/current/output/chtml/part05/sect_6.2.html
3 https://en.cppreference.com/w/cpp/language/types#Floating_point_types

4 https://en.wikipedia.org/wiki/[EEE 754

5 https://en.wikipedia.org/wiki/Floating-point_unit

6 http://www.dclunie.com/
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9. ADVANCED VISUALISATION

9.1. RECONSTRUCTIONS

Function: It changes the cutting plane of the images.

Shortcut keys: CONTROL+1 (axial), CONTROL+2 (sagittal), CONTROL+3 (coronal).

Mode of operation: Click on the corresponding icon, and the series contained in the active viewer will be reconstructed according to
the chosen view (axial, sagittal or coronal).

Viewer where it is applied: Active viewer (with a darker or blue colour frame).

Example:

Ax | Tak 256/512 Gruix: 0.49 mm Gru:0.49 mm FA  CRANEO STD. /Head/Ax
Al | {2 sacrma @] coronaL } 2

Axial Sagittal Coronal

9.2. THICK SLAB

Desactivat vJ Desactivat «

Thick Slab(initial state)

(available options)

Function: It assembles the information of a range of images in a single one. The available compositions are MIP (Maximum intensity
projection), MinIP (Minimum intensity projection) and Average.

Mode of operation: Select the viewer where the Thick Slab has to be applied (if it is not selected yet), select an option from the drop-
down menu (Disabled, MIP, MinIP, Average), and select the number of images to assemble or select the option Maximum
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Thickness. Changes are immediately applied to the selected viewer.

If the view of a viewer is changed while the Thick Slab is enabled, then the physical thickness is kept in the new view. For example, if
we have a viewer in axial view with a MIP with a total thickness of 10 mm and we change to a sagittal view, in the new view a MIP
will be applied with the necessary number of images so that the total thickness remains 10 mm or the closest possible. However,
when the Maximum Thickness option is enabled, the maximum thickness accepted by the view we have changed will be applied.

Viewer where it is applied: Active viewer (with a darker or blue colour frame).

Example:

The top-left viewer contains the original image. The top-right one is the result of applying a Thick Slab with a MIP of 65 images, the
bottom-left one is the result of applying a MinIP with a thickness of 65 images, and the bottom-right one is the result of computing the
average also with 65 images.

[:/_)[ AXIAL
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9.3. REFERENCE LINES

Function: It allows users to visualise which area of the remaining viewers corresponds to a specific cutting plane.
Shortcut key to activate it; L

Mode of operation: Select the reference lines icon and, from now on, for all the image changes performed to any viewer, if it is
possible (same study, the patient has not moved...), the cutting plane in reference to the rest of viewers will be displayed.

Viewer where it is applied: All the viewers that contain a series of the same patient study, where the patient has not moved.
Example:

In the first example, the leftmost viewer is the selected one, and the other viewers show a line that corresponds to the slice displayed
in the main viewer.

OBLIQUE

In the second example, the main viewer is the one on the right, and it shows how the tool works with a viewer where we have
enabled the Thick Slab; as the viewer displays more than one image at the same time, the cutting plane has a thickness, which is
what the viewer on the left shows. The entire area between the two parallel lines is what is displayed in the main viewer.

@ In order for the reference lines to be displayed, the angle between the reference image planes and the projected one must
be between 45° and 135°.
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9.4. 3D CURSOR

|
NS

Function: It allows users to choose a point of an image, and the other viewers automatically check whether they contain the point
and position themselves in order to show the point it corresponds to.

Shortcut key to activate it: C
Mode of operation:

Select the 3D cursor icon, and select a point of an image from a viewer; the rest of the viewers, if

possible (same study, the patient has not moved...), will show the image that contains the same point. *
The point can be changed by clicking on another point of the image, or by holding down the left button
and moving the cursor. Images are automatically updated.

Left button

Viewer where it is applied: All the viewers that contain a series of the same patient study, where the patient has not moved.

Example:
A point has been selected in one of the viewers, and the other viewers automatically show the same point. If the viewer is displaying
a reconstruction (sagittal or coronal), it will keep on showing the point according to the reconstruction.
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9.5. VIDEO

—
10 img/s
|[@] € Loop
|[[] &5 Boomerang
(when selecting the right arrow, the other options are displayed)
Function: It displays the images one after the other automatically, as if it was a video.
Mode of operation: Select the viewer where the video has to be displayed (if it is not selected yet) and press the
starticon ICON 1.
The slider allows users to control the speed at which images are displayed.
If ICON 2 is enabled, when it is finished it starts again, so that the video is repeated continuously.
If this option is enabled together with ICON 3, the video moves backwards instead of returning to the beginning

when it arrives at the end.

Viewer where it is applied: Active viewer (with a darker or blue colour frame).

9.6. VOXEL INFORMATION

_I_

Function: It shows the value of a specific point (voxel). As many values as voxel components will be displayed. If
the image is monochrome, a single value will be displayed; if the image is RGB, the values of each channel will
be displayed. The value can be displayed together with the corresponding units depending on the modality, e.g.
HU for Hounsfield units in CT images.

Shortcut key to activate it; V

Mode of operation:

Mouse: Select the voxel information icon, and move the mouse over the image, and the value of the point where
the cursor is placed is displayed.

Viewer where it is applied: Viewer under the cursor.

Example:
We select the tool and we move the cursor over the image, and the value of each position is displayed.
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Function: It shows additional information contained in the DICOM file of the image displayed in the selected viewer. Users can

consult the most relevant information, but also any other information not defined as relevant.

Mode of operation: Select the viewer from which the information has to be displayed, and also the desired image. Then, press the

additional information button and the information of the selected image is displayed in the main viewer.

If the relevant information has been defined for the image modality, the content will be displayed in the Meaningful Tags tab.
Otherwise, select the All Tags tab to consult all available information.

| | o0s refevants | ot el tags

Name

Tabl
TagPitch
ViewConvention 0111,1032) RIGHT_ON_LEFT

| | 7agsretevants | Tots els tags

il =

From the All Tags tab, searches are allowed to filter the information, either by showing the results that match the search or by

highlighting them.
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Cerca | date|

[Z] Només ressaltar

Name
InstanceCreationDate
StudyDate
AcquisitionDate
ContentDate
PatientsBirthDate

Tag - Content
(0008,0012) 20110331
(0008,0020) 20110331
(0008,0022) 20110331
(0008,0023) 20110331
(0010,0030)

Viewer where it is applied: Active viewer (with a darker or blue colour frame).

Example:

If we want to consult the content of the SpacingBetweenlmages tag of a magnetic resonance study, we select the DICOM
information tool and the relevant tags are displayed.

) Dades del DICOM

Tagsrellevants | Tots els tags

Name
B-Factor
ContentDate
ContentTime
EPL-Factor
EchoTime
FlipAngle
ImagePosition
Instancehumber
NumberOfAverages
PatientlD
PatientsBirthDate
PatientsName
PatientsSex
PercentPhaseFieldOfView
PhilipsNumberOftacks

ProtocolName
ReceiveCoilName
ReconstructionDiameter

N

4 Ttem
InstanceNumber
RepetitionTime
SliceThickness
Turbo-Factor

Tag Content
(2001,1003) 0
(0008,0023) 20100208
(0008,0033) 13140043
(2001,1013) 1
(0018,0081) 195120000839233
(0018,1314) 8
(2001,100b) SAGITTAL
(0020,0012) 50
(0018,0083) 1
(0010,0020) 999999
(0010,0030) 20010101
(0010,0010) test"test
(0010,0040) O
(001%,0094) 100
(2001,1060) 1

PhilipsScanningTechnique (2001,1020) TITFE

(0018,1030) SmartBrain
(0018,1250) Q-Body
(0018,1100) 250

ReferencedPerformedProcedureStepSequence (0008,1111)

(0020,0013) 0
(0018,0080) 3.95900011062622
(0018,0050) 4.40000009536743
(2001,1082) 425

Since the tag we are looking for is not relevant, we select the All Tags tab, and we perform a search by introducing the text spacing;

all the tags that contain this text are displayed.

¢ Dades del DICOM
Tegsrelevants | Totsels tags

Cerca | spacing

[7] Momés ressaltar

Name
SpacingBetweenSlices
PixelSpacing

Tag Content
(0018,0088) 2.20000004768371
(0028,0030) 0.9765625\0.9765625
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9.8. MANUAL SYNCHRONISATION

The icon is placed at the bottom-right corner of each viewer:

Function: Each image change (spatial jump) that is performed in a viewer has an effect to the rest of viewers when the
synchronisation tool is enabled. To perform the jump, the distance travelled is considered instead of the amount of images.

Mode of operation: Press the synchronisation button of all the viewers that have to be synchronised (at least 2 viewers). From this
point, each movement made when changing an image will have an effect to the rest of synchronised viewers as long as they display
the same view, that is, if we make a movement in a viewer displaying an axial view, only the viewers with the manual
synchronisation enabled that display an axial view will be automatically changed. The chain icon indicates whether the viewer in
manually synchronised (closed) or not (opened).

This tool considers the distance travelled and not the amount of images, so that there is always the same jump with different
viewers.

Enabling the manual synchronisation disables the automatic synchronisation. See the section Automatic synchronisation.

Viewer where it is applied: All the viewers selected with the synchronisation button.

9.9. MANUAL SYNCHRONISATION IN ALL VIEWERS

Function: It activates the manual synchronisation to all viewers at the same time. See tool Manual synchronisation.

Shortcut key to activate it; U

Mode of operation: Press the Activate manual synchronisation in all viewers button. From this point, the behaviour is the same as if
the manual synchronisation would have been selected in each viewer. See section Manual synchronisation.

Viewer where it is applied: All viewers that contain a loaded image.
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9.10. DEACTIVATING MANUAL SYNCHRONISATION IN ALL VIEWERS

Function: It disables the manual synchronisation to all viewers at the same time. See tool Manual synchronisation.

Shortcut key to activate it; SHIFT+U

Mode of operation: Press the Deactivate manual synchronisation in all viewers button. From this point, the behaviour is the same as
if manual synchronisation would have been disabled in each viewer. See section Manual synchronisation.

Viewer where it is applied: All viewers that contain a loaded image.

9.11. AUTOMATIC SYNCHRONISATION

Auto-Sync

Function: It automatically synchronises all the viewers, placing them at the same position when activating the tool, and causing each
jump made in a viewer to have an effect to the rest of viewers (as long as it is possible: same study, the patient has not moved...).

Shortcut key to activate it: O

Mode of operation: Press the automatic synchronisation button. From this point, each movement made when changing an image will
have an effect to the rest of viewers automatically, as long as it is possible: same patient and study, the patient has not moved...
This tool takes into account the image acquisition plane; therefore, changes in axial view will only have an effect to the viewers in
axial view. The same is applied for sagittal and coronal views.

Enabling the automatic synchronisation disables the manual synchronisation. See section Manual synchronisation.

Viewer where it is applied: All.

9.12. PROPAGATION

Propagate
Function: It propagates a set of visualisation properties of the active viewer, so that these properties can be synchronised with the
viewers that have a series of common attributes with it. These attributes may vary depending on property modified in the active

viewer.

Shortcut key to activate it: P
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Mode of operation: Propagation can be manually activated or deactivated through the toolbar button or the shortcut key P. When it is
activated, an initial propagation of the properties is made between all the viewers, where the active viewer in that moment has
priority, so that they are synchronised from the beginning.

Below, the properties that can be synchronised and the conditions that have to be met in each case for the synchronisation to be
effective are detailed.

- Window: the window of the active viewer is propagated. If we select a default window (the ones included in the DICOM heading,
the standard and the automatic ones), the equivalent window corresponding to the image they are displaying is selected in the other
viewers. For default windows, the absolute window values are propagated.

Synchronised viewers: those that contain the same series as the active viewer. For fused models, it will only be applied on the
matching series.

- Zooming: the zooming absolute value from the active viewer is propagated.
Synchronised viewers: those that have the same anatomical plane and modality as the active viewer. Exception: if modalities are
PET-CT or SPECT-CT and they have the same anatomical plane, there is synchronisation as well.

- Scrolling: the position of the image within the active viewer is propagated if the series between viewers share the same coordinate
system (that is, they are from the same study, the patient has not moved, etc.). If the coordinate system is different, it cannot be
guaranteed that the same position is displayed between viewers; therefore, propagation of scrolling is not allowed.

Synchronised viewers: those that have the same anatomical plane as the active viewer and share a coordinate system.

- Orientation: the orientation (rotation and flipping) of the image from the active viewer is propagated.
Synchronised viewers: those that have the same anatomical plane and modality as the active viewer. Exception: if modalities are
PET-CT or SPECT-CT and they have the same anatomical plane, there is synchronisation as well.

- Phase: the phase of the active viewer is propagated.
Synchronised viewers: those that have fused series. It is only applied on the secondary series as long as it is the same as the one
from the active viewer.

- Thick slab: the projection type and the thickness of the thick slab of the active viewer are propagated.
Synchronised viewers: those that have fused series and the same anatomical plane as the active viewer. It is only applied on the
secondary series as long as it is the same as the one from the active viewer.

Others: Propagation can be automatically activated for certain modalities. With the default configuration the propagation is activated
for the CT, MR and PET modalities. To learn how to configure the default modalities, see section 2D viewer configuration. In
addition, we can also choose which properties are propagated and which are not. If we display the menu attached to the propagation
icon, we will see the list of active properties. By clicking on these, we will activate or deactivate them. By default, all available
properties are propagated. The selection of properties applies to all the modalities equally.

Examples:
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Window

We have the following viewers layout, where all the viewers have the same series:
‘ % WP ie 0 W

SAGITAL ] @) maaf}

If we change the window in the viewer with coronal view using the window tool the window values are propagated to the other
viewers.

SAGTAL ] = waa]

Zooming, scrolling and orientation
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We have the following viewers layout:

SAGITAL -B- 2]} corona[] [

o[} ) maal] %]

If we zoom in the axial viewer on the left, the action is absolutely propagated to the axial viewer on the right, so that the same object
looks the same size in both viewers.

SAGITAL A} [e#) coromar ]} ()

b [ - @

If we scroll the image in the axial viewer on the right, the new position is propagated to the axial viewer on the left, so that the same
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object is displayed in the same position in both viewers if they share the same coordinate system; if they have different coordinate
systems there will be no propagation.

SAGITAL [e2] corona[} )

aaac[] 2] ¥ ]

If we rotate the image in the axial viewer on the left, the same orientation is propagated to the axial viewer on the right.

SAGITAL [¢#) coronai[}} )

aar] | {oo)] axa[] )

If we vertically flip the image in the axial viewer on the left, the same flipping is propagated to the axial viewer on the right.
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saamL ] @) corona[] @

B

R | 2 @

‘ S

Thick slab
We have the following viewers layout:

AXIAL ) aan {1 o) wan a2
] { J )

SAGITAL SAGITAL [ (@) saem 0] ™D

If we activate the thick slab with a MIP projection and we increase the thickness in the axial viewer with a PET series, it is
propagated to the axial viewer with fusion applying the same projection and thickness to the secondary image (PET), but not to the
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primary one (CT).

B o) wan—1 @) ma—] e

sacmaL @) s 0 @) ssom. e

If we change the projection type to MinIP in the axial viewer with the PET series, it is propagated to the axial viewer with fusion by
changing the projection of the secondary image (PET) to MinlP.

ool maa i [ea] maa

i

SAGITAL {1 2] sacrmaL i) (2] sacma B ha) (2]
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9.13. FUSION

The fusion function allows users to display a fused visualisation of PET-CT or SPECT-CT. A fusion can be loaded from the same
patient studies menu, where all the possible fusion combinations are shown after the individual series. For a CT series to be fused
with PET or SPECT one, the following conditions must be met:

- Both series have to share the same spatial identifier (Frame of Reference UID), that is, they are acquired in the same coordinate
system.
- The CT series has to be contained in the space occupied by the PET or SPECT series, or vice versa.

Ina PET-CT or SPECT-CT fusion, the CT series is seen as the main series over which the PET or SPECT series is superimposed
as the secondary one, partially transparent and with a colour function. Both series are permanently synchronised to show the same
region of space. If an area only available in the CT is explored, the PET or SPECT will not be displayed.

The contribution of each series to the final fused image is, by default, 50% of each series, but it can be adjusted through the Fusion
balance tool, which is displayed at the bottom of the viewer, next to the manual synchronisation button. The current balance can be
seen at all times in the lower-right corner of the viewer.

Some tools behave differently when a PET-CT or SPECT-CT fusion is displayed or when a single series is displayed:

- The selection of a colour function changes the colour of the PET or SPECT series instead of that of the main series.

- The voxel information tool displays two values, one of each series. For the PET image, the SUV value will be displayed whenever
possible.

- The ROl tools, in addition to the corresponding values of ROI of the CT image, show the maximum and average value of SUV,
computed according to the selected method in the Starviewer configuration.

On the other hand, there are certain functionalities and tools that are not synchronised between the CT and PET or SPECT fused
images, and must be applied separately. When we interact on the viewer with fusion, the change of window, the change of phase
and the thick slab function are only applied to the main series, that is, the CT one. To interact on the secondary series, the PET or
SPECT one, we need the propagation through a secondary viewer. We must have the PET or SPECT series loaded in another
viewer; then, through this viewer and enabling the propagation, we can synchronise and change the phase, the window or the thick
slab of the fused PET or SPECT series.

ACTION TO APPLY ON CT IMAGE (FUSION) TO APPLY ON PET IMAGE (FUSION)

Change of window Apply the action on the viewer with fusion Apply the action on the secondary viewer with the

Change of phase same PET or SPECT series as the viewer with

Thick Slab fusion. Propagation must be enabled.

Colour function Not applicable Select the colour function on the viewer with
fusion

84 2019-07-15



Starviewer USER MANUAL
Medical Imaging Software v1.0

Finally, the other functionalities and tools do not depend on the content of the image, so that they behave exactly the same as with a
simple visualisation.

Example:
In the following image we see an example of a PET-CT fusion where, from left to right, we have the fused image, the CT image and
the PT image. At the top we see the axial projection, and at the bottom the coronal projection of the same series.

512 x 512 :
4 WW: 350 WL: 35 d 2 FUSION PET-C]

hi

201201
172
172

NS

Loc:-124500
Tall: 187/350 Gruix

FUSION PET-CT
1

2013-03-12

12:17:21

CORONAL {} [na] [e2] } [¢#] corona {}

9.13.1. Fusion layout

A custom fusion layout can be created by applying a regular layout and then assigning the desired series to each viewer, or by
applying one of the default fusion layouts. In the viewers that visualise a fusion, a button is displayed in the lower-right corner that
allows users to apply a fusion layout of 2x1, 3x1, 2x3 or 3x3 that replaces the current layout of the window.

E—

Example:
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1. We load a fusion into a viewer:

2. We apply a fusion layout:

3. Result:
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9.14. FUSION BALANCE

~

The icon is placed in the lower-right corner of each viewer:

E—

Function: It controls the percentage of fusion that each image contributes with to the final fused image. This allows us to see only the
primary or secondary image (balance 100%-0% or 0%-100%, respectively), or that the contribution of one of the two images is
greater with respect to the final image. By default, both fused images are balanced at 50%.

Mode of operation: Press the fusion balance button in a viewer with fused images. A slider will be displayed where we can balance
the fusion percentage of each image. This button will only be displayed in viewers that have fused images.

Viewer where it is applied: In the selected viewer with fusion.
Example:

In the following example we see an example of how the slider is displayed, and of the annotations of the viewers that indicate at all
times the current fusion balance of each image.

512 x 512
WW: 350 WL: 35 FUSION PET-CT
1

2013-03-12

12:26:20
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9.15. STANDARDISED UPTAKE VALUE (SUV) MEASUREMENT

The SUV is a value commonly used in the PET modality image analysis. It is commonly defined as the relationship of the radioactive
concentration C of the tissue (Bg/ml) in instant ¢, and the injected activity, multiplied by a normalisation factor, such as the body
weight.

The SUV is computed when we draw a ROl on a PET image or a fused PET-CT image. The SUV will be computed over the
maximum and the average value of the drawn ROI with respect only to the values of the PET image, whether it is fused or not. There
are three normalisation methods:

- Body weight

- Lean body mass

- Body surface area

The selection of which normalisation method is used can be configured in the 2D viewer configuration options. The method used by
default will be that of body weight.

In the annotation of the measurement, a label will indicate the applied normalisation method:
- bw: Body weight

- Iom: Lean body mass

- bsa: Body surface area

Each measurement (maximum and average value) will be displayed together with the corresponding units, which may be the
following according to the normalisation method:

- g/ml: For weight and lean body mass

- cm2/ml: For body surface area

9.15.1. Formulae
In this section we detail the formulae used, as well as the required parameters for is computation.

9.15.1.1. SUV
C(t)
SUV = D, xd X N
PARAMETER DESCRIPTION UNIT
C(t) Radioactive concentration Bg/ml
Di Injected radioactive dose Bq
d Decay correction factor
N Normalisation factor chosen (weight, lean g: Weight and lean body mass
body mass or body surface area) cm2; Body surface area

9.15.1.2. Decay correction factor

The injected dose Di to compute the SUV is corrected by the radioactive decay factor between the injection time and the beginning
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of the acquisition through the formulal!!

—At
Decay factor = 2(T1/2>
Where:
T1i2: Half-life in seconds
The computation of At depends on the value of the Decay Correction (0054, 1102) DICOM attribute:
- Ifitis START: At will be the time interval between the administration of the dose and the acquisition of the image, in seconds
- If it is ADMIN: At will be 0

@ The computation of the time interval will preferably be done with the Series Date (0008, 0021), Series Time (0008, 0031) and
Radiopharmaceutical Start Date Time (0018, 1078) attributes. If they are not available, it would be done with the Series Time
(0008, 0031) and Radiopharmaceutical Start Time (0018, 1072) attributes assuming that the administration and the
acquisition of images are done the same day. If any of these attributes is missing, the computation of the SUV cannot be
carried out.

9.15.1.3. Lean body mass

The lean body mass is computed with two formulae, Morgan’si2 or James'®l, depending on the patient sex:

Men (Morgan)
2

1L.1xW 120x<W)
' H

Women (James)
2

1.07 xW 148><<W)
' H

Where:
W: Weight of the patient in kg.
H: Height of the patient in cm.

9.15.1.4. Body surface area

To obtain this value we use the formula from Du Boisl]
BSA 2 = 71.84 x HO725 x W 0425
Where:
W: Weight of the patient in kg.
H: Height of the patient in cm.

9.15.1.5. Bibliographical sources

[1] “Radioactivitat.” Wikipedia: The Free Encyclopedia. Wikimedia Foundation, Inc., December 8, 2013. Web. January 21, 2014.
<http://ca.wikipedia.org/wiki/Radioactivitat#Llei fonamental de la desintegraci.C3.B3 radioactiva)>

[2] Morgan, Denis J. and Bray, Kelly M. Lean Body Mass as a Predictor of Drug Dosage: Implications for Drug Therapy. Clinical
Pharmacokinetics. 1994, Vol. 26, 4, pp. 292-307.

[3] James, W. Philip T. Research on obesity. London: Her Majesty's Stationery Office, 1976. ISBN 0114500347.

[4] Du Bois, Delafield and Du Bois, Eugene F. A formula to estimate the approximate surface area if height and weight be known.
Archives of Internal Medicine. 1916, Vol. 17, 6-2, pp. 863-871.
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The following list presents the required DICOM attributes to compute the SUV. The lack of any of these attributes may cause the
SUV value or some type of normalisation cannot be computed.

ATTRIBUTE DESCRIPTION NEEDED FOR

(0010,1030) Patient's weight Any SUV (bw, Ibm, bsa)

(0010,1020) Patient’s height Ibm, bsa

(0010,1040) Patient's sex lbm

(0008,0021) Series date Decay correction factor

(0008,0031) Series time Decay correction factor

(0018,0078) Date and time of dose administration Decay correction factor

(0018,0072) Time of dose administration Decay correction factor

(0018,0075) Half-life Decay correction factor

(0018,0074) Radioactive dose administered to the patient at the Injected radioactive dose
moment of administration

(0054,1001) Units of pixel values SUV. Depending on the units it will determine

whether it can be computed or not.

9.15.2.1. Manufacturer exclusive attributes

Depending on the manufacturer of the modality we will need to use additional private attributes to compute the SUV.

MANUFACTURER ATTRIBUTE

DESCRIPTION

NEEDED FOR

Philips

(7053,1009)

Pixel conversion factor

Converting pixel values to Bg/ml

9.16. MPR 2D VIEWER

The MPR 2D viewer allows users to perform reconstructions of a series in any cutting plane, whether it is orthogonal or not.

It allows users to manipulate two additional cutting planes that form the resulting images, thus seeing images in acquisition planes
that are different from those acquired by the modality.

To move the cutting planes, follow the instructions below:

OPTIONS

DESCRIPTION

Rotation

The cursor is placed on one of the lines and, while holding down the left button of the mouse, the
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mouse is moved in the direction where the cutting plane has to be rotated.

Movement The cursor is placed on one of the lines and, while holding down the CONTROL key and the left
button of the mouse, the mouse is moved in the direction where the cutting plane has to be moved.

% 01:EDEMA =a X
alitzacié  Eines Finestra  Ajuda
- O .. @ S 9 WwL: [Predeterminat 0 -
i 1024 x 1024
| WW: 80 WL: 40

STD./Head/Ax

The two spheres placed on the two lines indicate the rotation centre of the cutting planes.
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It also has different computation tools:
- Distances, TA-GT

- Angles

- Open angles

- Elliptic ROI, Polygonal ROI, Magic ROI, Circle (Regions of interest) to compute areas and average grey values
- Erasing performed measurements

And other toals:

- Scrolling

- Zooming

- Magnifying glass

- Erasing annotations

- Save a screenshot in image format (.jpg, .png, .bmp)

- Exporting to PACS

- Removing patient's information from the viewer

- Visualise the information of a single voxel (position, value)
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9.17. 3D VIEWER
It visualises all the information of the volume in 3D (volume rendering), with the option of adding or removing information or applying
different colour functions (transfer function).

The defined transfer functions are the following ones:

B\

Carotides
" ‘\ <.
' \"

Qssos Qss0s 2 Ossos abdominals  Abdomen run-off Abdomen slab

To apply one of the previous functions, users just need to double-click on the corresponding image with the mouse.

Fiter Visualizacié  Eines Finestra  Ajuda

eaQa e © g @
Axal  Segtal  Coronal Rotacd | WWML Plnsdetal  Coptradepantala  Exporta

Orientadié el ratoll- Widgets Eines

It has different tools:

- Visualising the volume from the axial, sagittal or coronal view
- Zooming

- 3D rotation

- Changing the window

- Panning

- Trimming a volume (cutting planes)
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- Screenshot
- Sending image to PACS

9.18. CUTTING PLANES

El

Function: It allows users to trim a volume within a 3D viewer to remove areas of the volume that users do
not want to visualise. These areas are simply hidden, and the information is never deleted permanently.

Shortcut key to activate it: B

Mode of operation: It consists in a box that includes the volume. All the information that remains inside
the box will be visible, and what remains outside will be trimmed, so that it will be non-visible information.
The trimmed information is not lost, it simply remains hidden. Users can unhide it by modifying the size of
the box so that it does not hide any part of the volume.

There are different actions that can be performed with this cutting box, which are explained below. To
manipulate the different faces users have to use the spheres drawn on each face (6 faces — 6 spheres).
Furthermore, there is a central sphere used to manipulate the whole box at the same time.

lﬂ
q

Cropping on one face: Hold down the LEFT BUTTON of the mouse on one of the spheres that are
displayed when selecting the cutting planes tool, and move the mouse in the direction where the
information has to be removed. Cuts can be made on each side of the white-framed box that is displayed
around the whole volume.

-S04

Increasing/Reducing the cutting box: Hold down the RIGHT BUTTON of the mouse inside the box that
includes the volume and move the mouse up (if increasing) or down (if reducing).
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o

Moving the cutting box: Hold down the MIDDLE BUTTON of the mouse inside the box that includes the
volume and move the mouse in the direction where the box has to be moved. This operation can also be
done by selecting the central sphere of the container box.

i m
Rotating the cutting box: Hold down the LEFT BUTTON of the mouse on one of the faces (without

selecting any sphere) that are displayed when selecting the cutting planes tool, and move the mouse in
the direction where the box has to be rotated.

@

If we deactivate the cutting planes tool we will see the trimmed volume. To display all the information of
the volume, we need to activate the tool again to display the box and increase it until we see the initial
information.

Viewer where it is applied: 3D viewer.

Example:

The volume on the left shows the initial state, once the tool has been activated. Three of the spheres that
belong to each face where the volume can be trimmed are displayed.

The volume in the middle shows the action of trimming one of the faces (the one that contains the red
sphere).

The volume on the right shows the final state, after trimming one of the faces, and also after deactivating
the cutting planes tool, thus hiding the box that includes the volume.
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9.19. 3D ROTATION

Function: It allows users to rotate a volume within a 3D viewer to visualise it from different points of view.
Shortcut key to activate it: Q

Mode of operation:

the volume has to be rotated.
To rotate the axis perpendicular to the image, press the CONTROL key while rotating with the
mouse.

Mouse: Hold down the right button of the mouse while moving the mouse in the direction where r
‘u L
J Click the right button

and move the mouse

Viewer where it is applied: 3D viewer.

Example:
The volume on the left would be the initial position, and with a rotation we can see it from the point of view displayed in the volume
on the right.

9.20. EXTERNAL APPLICATIONS
If external applications have been defined in the Starviewer configuration, these will be displayed in the Tools > External applications
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menu. For more information, check the section for the external applications configuration. When clicking on it, it is possible that some
information (if this is how it has been configured) is transmitted from the active viewer to this application. In this way, the application
that is opened can know the current working context and act properly (for example, by showing the same study opened in
Starviewer).

X Starviewer

Fiteer  Visualitzacié Finestra  Ajuda

Idioma

Configuracié..
Executs els tests de diagnosi
s

Web Starviewer  Majuis+F1

Programa etemn  Majiis+F2
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10. DIAGNOSIS TESTS

To access the diagnosis tests, users have to open the Tools > Run Diagnosis Tests menu.
Its functionality is to verify a series of system parameters and run a series of tests that allow users to evaluate whether the system is
well configured and fulfils the recommended requirements, and to diagnose errors and possible problems.

When selecting the menu, a window is opened that indicates that the tests are running, where the percentage of tests executed so
far is displayed.

Ll Tests de diagnaosi

o+ Executant el test: El maquinari compleix els requeriments minims d'Starviewer

O 0

Once the test is completed, two types of messages may be displayed reporting the resullts.

3 Tests de diagnosi

@ Tests superats satisfactoriament

Veure els resultats

..J Desa els resultats

If no test fails, a message is displayed indicating that all tests have worked correctly. We have the option to see which tests have
been executed with the See results button, and also the option to save the results through the Save Results button. Press OK to
close the window.

(3 Tests de diagnosi
() Algun test ha fallat
« Gomrectes | 3 1errors | O 1 avisos
@ Informacio del sistema
K Starviewer esta actualitzat a la versié més recent

4y Els PACS estan configurats correctament

..J Desa els resultats

If, on the contrary, a test fails, a window is displayed with information of the system, reporting the errors found, warnings to be taken
into account, and tests that have worked correctly. By default, the errors and warnings are displayed. To see also those that have
worked correctly, users must select the succeeded button; to hide them, use the same procedure.

By selecting ICON 1, the system information is displayed.
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Each of the rest of messages corresponds to a specific type: Succeeded, Error or Warning.

The correct results, represented with ICON 2, simply indicate that it has been executed correctly and that the
results are the expected ones.

The warnings, represented with ICON 3, indicate that something is not well configured or that the application may
not work as expected, but users can still use it. It is recommended that no warning message is displayed.

If there is an error, it is indicated with ICON 4. If we get an error, it may be that the test could not be executed or
that the result of the test is incorrect.

If the result is an error or a warning, we can open it to see the detailed description of the problem by clicking on the
header of the problem. It also allows us to see a solution to solve the problem and, therefore, to have the
application well configured.

Finally, at the bottom-left corner of the window, we have the option Save Results, which allows us to save the
results in a text file and send them by email as an attached document to support@starviewer.udg.edu in order to
get support for solving the problem.

By pressing the OK button, the window is closed.
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11. DICOM PRINTING

Extension that allows users to print images in DICOM format in DICOM printers.
To print an image, users have to open the Visualization menu and choose the option DICOM Print.

o) (Pressiemnato

B selecoonsces | g Emns totes

In this window, the printing preferences are displayed on the left, and the image to be printed on the right. The

viewer allows users to change the image, the series and the patient study by using the patient menu (right button).

It also allows users to change the window of the images to be printed by using the Changing the window tool and
the Selection of default windows tool. If we want to restore the image to the initial image, we have to press the
restoration button (ICON 1).

The panel on the left allows users to choose different parameters such as:

- Printer (see section Adding a printer for more information)

- Number of copies

- Film size

- Film type

- Orientation

- Printing grid size

- Images to be printed: current, or range of images (see section Selecting images to print for more information)
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11.1. SELECTING IMAGES TO PRINT

With the printing tool users can print more than one image from different series of the same film. To select the images to be printed,
the following steps will be followed as many times as necessary until all images in the printing list are obtained:

1. Select the series that contains the images in the viewer on the right.
2. Select the images to be printed through the section Images to print.
Images can be selected in different ways:
- Current Image: It adds only the current image to the list of images to be printed.
- Selection: It selects the images to be printed according to the chosen criteria (see example below):
- Interval: Image leap (e.g. Printing 1 image out of 7).
- From: Initial image of the selection to be added to the list.
- To: Final image of the list to be added to the list.
3. Select Add to print.

Finally, once the list of images is created, select the Print option.

If any of the images added to the list has to be removed, select the element of the list (image) and click Remove selection. It is also
possible to remove all of them by selecting the Clear option.

Example about how to select images:

Imatges a imprimir

Imatge actual

@ Selecdd

Des de: g J
Fins: 14 y
Interval: 7 rJ

) Afegeix per imprimir
Série 2712
Serie 2712 Serie 2712 Una de cada7
imatge 24 Totes les imatges  imatgesdes delal
fins la 14
|Elimina seleu:ionades| |8 Elimina tohes| Flaques a imprimir: 4

In this example we have decided to print the current image, which corresponds to image 24, we have also decided to print all the
images from the series, and finally we have added to the printing list images from 1 to 14 with a leap of 7 images, so that images 1
and 8 are added to the list. Total number of films that will be printed: 4, since we have chosen that there are 12 images for each film.

11.2. ADDING A PRINTER
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To add a printer, users have to select ICON 1 from the DICOM Print extension, and the following window is
displayed:

td Configuracid d'impressores DICOM.

AE Title Direccis Port Descripeid

IMPRESSORAI 127,01 8080 Impressora proves

@ Afegeix nova impressora [ esborra impressora) = Comprova impressora
Parametres impressora
AETHe:  IMPRESSORAL Drecté: 127.0.0.1 Port: 8080
Descripcié:  Impressora proves [7] 1mpressora predeterminada
Parametres dimpressid Format dimpressi
Prioritat dimpressic: ~]  Distribucs STANDARD\L 1 -
Mitia: ~]  Orientacid de a placa: -

safata de desti: M Mida de |a placa: -
Configuracid avancada

Tipus de magnificacié: - | suavitzat:

Color de la vora: | Color dimatge buida: -
Densitat minima: Automatic | Densitat manima: Automatic +
Polaritat: > | Trim: @ si No

Suporta anotacions: S @ Mo Format de les anotacions:

Informacis de la configuracic:

Accepta Aplica Cancella

Different actions can be carried out:
- Add New Printer: Click ICON 2 to add a new printer.

Bl Afegiu una nova impressora DICOM EI_Ii:—hJ

Parametres de la impressora

AE Title: Adreca: Fort:

Descripcid: [] 1mpressora predeterminada

Cancel-la Afegeix

OPTIONS DESCRIPTION

AE Title Name of the printer

Hostname IP address of the printer

Port Connection port with the printer

Description Short description of the printer

Default printer Whether it is or not the printer configured by default (only one printer can be

configured by default)

- Remove Printer: To remove a printer from the list click [CON 1.
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- Test Printer: Click ICON 2 to check the connection with the printer. If the test fails, it may be that the printer is not available, or that
some of the configuration parameters such as the AE Title or the port are incorrect.

@ To make an advanced printer configuration, check the administrator's manual of the application.
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12. THE MENUS

From the menu bar, we find different options:
- File menu

- Visualisation menu

- Tools menu

- Window menu

- Help menu
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12.1. FILE MENU

Menu from where users can manage the data sources to be consulted and perform a basic management of the application.

Fiteer | Visualitzacidé  Eines  Finestra  Ajuda

Finestra nova Ctrl+M

=  Estudis de la base de dades local... Ctrl+L

& | PACS.. Ctrl+P

[ Obre un DICOMDIR... Ctrl+D

Obre fitcers... Ctrl+0
f": Obre els fitbeers d'un director... Ctrl+Shift+D

&3 Tanca Ctrl+W

& Surt Ctrl+Q

OPTIONS DESCRIPTION

New Window It allows users to open a new instance of Starviewer.

Shortcut keys: CONTROL+N

Local Database Studies... It allows users to access and open studies that been retrieved to the local database (to the
computer).
Shortcut keys: CONTROL+L

PACS... It allows users to access a PACS, retrieve and visualise studies.
Shortcut keys: CONTROL+P

Open DICOMDIR... It allows users to open files from patients that are stored in another place (user’s folder, CD,
DVD, external drive, USB...).
Shortcut keys: CONTROL+D

Open Files... It allows users to open studies that are not in DICOM format, such as an MHD...
Shortcut keys: CONTROL+O

Open Files from a Directory... It opens all files that are in the same folder.
Shortcut keys: CONTROL+SHIFT+D

Close It closes the current tab.
Shortcut keys: CONTROL+W

Exit It closes the application.
Shortcut keys: CONTROL+Q

12.2. VISUALISATION MENU
Once a study has been opened, different viewer types to display the patient’s studies can be chosen, or extensions to use different
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resources:

- 2D Viewer (by default when a study is chosen)
- MPR 2D Viewer

- 3D Viewer

- DICOM Print

Fitcer | Visualitzacié | Eines Finestra Ajuda

Impressig DICOM
MPR 2D
Visor 2D

WVisor 30

To choose one of the viewers, users only need to select the element within the Visualisation menu. A new tab is displayed with the
new selected viewer.

visor20 [ | visor30 [ | | MPR2D (| | ImprimirDIcOM [ |
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12.3. TOOLS MENU
From the Tools menu users can select the language, and also access to different configurations such as PACS, Database, etc.

Fiteer  Visualitzacio Finestra Ajuda

Idioma [ % Catala

#.  Configuracid.., Anglés

Executa els tests de diagnosi Castella

From the Language option there are three possibilities: Catalan, English or Spanish. Each time the language is changed, the
application must be restarted in order for the changes to take effect.

From the Configuration menu different elements can be configured:
- 2D Viewer

- 2D Viewer Layout

- PACS

- Local Database

- RIS Listener

- DICOMDIR

Finally, the tools menu contains a tool to verify the state of the system to check that the application works correctly. See section
Diagnosis tests.
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12.4. WINDOW MENU
The Window menu allows users to choose four options as shown in the following image:

Qo TR
Fitwer  Visualitzacic  Eines | Finestra | Ajuda

Mou a la pantalla

Mazximitza a miiltiples pantalles  Ctrl+ Shift+ M
Desplaga a la pantalla anterior Ctrl+Shift+ Left

Desplaga a la pantalla segient Ctrl+Shift+Right

Below we detail each of these functions.

12.4.1. Move to screen
It allows users to move the window of the application to a specific screen. The menu shows the current screen configuration and, by
selecting the desired screen, the application is placed on it.

3 Starviewer e — —
Fitker Visualitzaci6  Eines | Finestra | Ajuda

Mou a la pantalla

Maximitza a miiltiples pantalles Ctrl+Shift+M

Desplaga a la pantalla anterior Ctrl+Shift+Left

Desplaga a la pantalla segient Ctrl+Shift+Right

12.4.2. Maximise to multiple screens
Shortcut: CONTROL+SHIFT+M

The application window is maximised to occupy the maximum number of screens as long as the rectangular shape of the window
can be maintained. The horizontal expansion is first considered, and then the vertical expansion.

HE L
EEEE — HEEN
HE L

In the previous drawing the application window and the screen where it is located are displayed in black, while the rest of screens
are displayed in blue. If we maximise, it is horizontally expanded as much as possible.

In the following drawing, the application window and the screen where it is located are also displayed in black, and the same for the
rest of the screens, which are displayed in blue. In this case, if we maximise it is vertically expanded as much as possible, but it is
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also horizontally expanded to the maximum.

H — HEER
12.4.3. Move to adjacent screen

With the Move to previous screen and Move to next screen options we can move the window to the previous and next screens in a
sequential and circular way, as it is shown in the following drawing.

—il
HHHEHE
HE

12.4.3.1. Move to previous screen

Shortcut: CONTROL+SHIFT+<
When it reaches the leftmost screen, if there are no more screens, it is placed to the rightmost screen that is below the current one. If
there are no more screens below, it is placed to the topmost and rightmost screen.

12.4.3.2. Move to next screen

Shortcut: CONTROL+SHIFT+->
When it reaches the rightmost screen, if there are no more screens, it is placed to the leftmost screen that is below the current one. If
there are no more screens below, it is placed to the topmost and leftmost screen.
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12.5. HELP MENU
From the Help, we can access this user manual, a quick start guide of the application, the shortcuts guide and the log file of the
application (it shows different information related to the activity of the application, and also whether an error has been detected).

It also allows us to check general information of the application, such as the platform version.

Fitxer  Visualitzacié  Eines  Finestra

Guia d'usuari

Guia rapida

Guia de dreceres
Mostra el fitxer de registre
MNotes de la versid

3 Quanta

To show this user manual, select the User Guide option. A .pdf file is opened.
To show a quick start guide of the application, select the Quick Start Guide option. A .pdf file is opened.

To show the shortcuts guide, select the Shortcuts Guide option. A .pdf file is opened with a diagram of the shortcuts. This diagram
can also be found in this manual in the section Shortcuts.

To show the log file, select the Show Log File option, and a window is displayed with a list of information that the application has
been saving.

Updates, improvements, corrections... of the current version can be checked with the Release Notes option.

To show general information of the platform, choose the About option. It shows the version of the application, the support and
contact address, the web page...
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To access the 2D viewer configuration, users have to access the Tools > Configuration menu and select the 2D

Viewer ICON 1.

The 2D viewer configuration window is displayed:

K Configuraci¢ de I'Starviewer

(=)

EL
Her

2
= Basededsdeslo

-

-
T

Escolta peticions

DICOMDIR

O DO
Mcr  [CmMe
ox MR

D15 @

© Minim

%) Minim expiiit
0 Detallat

*) Detallat explicit

3

E Visor 20 @ Configuraci6 del visor 2D
@ Distribucié dels | ] ot ol desplagament cidic dimatges
o e fases

PACS Activa linies de referéncia per defecte per aquestes modalitats  Activa la sincronitzacid automética per defecte per aquestes modalitats

Activa el zoom per defects per aquestes modalitats
Mcr [es [Inm FrRF [xa
Ber MG or [sc [xc
DX me e [Dus

Activa la propagacid per defecte en aquestes modalitats

Ll
]

Factor d'ampliacid de la lupa

D) 4x

Nivell de detall enla descripcid de les mesures  Tipus preferit de normalitzacio de Ia mesura SUV

EL
W cr

mi [Cre [Oxa
or [Jsc [dxc

T [us

D 6x © 8x

@ Pes corporal (bw) ~gfml

*) Massa corporal magra (bm) - g/ml

") Area de superficie corporal (bsa) - em¥/ml

Mostra les opcions avancades

Different parameters can be configured:

OPTIONS

DESCRIPTION

Enable slice scroll loop

It modifies the behaviour of the Scrolling tool so that the images scrolling
is continuous in both directions. From the last image we can advance to
the first one, and from the first one we can go backwards to the last one.
This option is disabled by default.

Enable phase scroll loop

It modifies the behaviour of the Scrolling tool so that the scrolling
between phases is continuous in both directions. From the last phase
we can advance to the first one, and from the first one we can go
backwards to the last one.

This option is disabled by default.

Enable reference lines by default for
these modalities

It configures the Reference lines tool to be enabled by default when
opening studies of the selected modalities: MR and/or CT. It is enabled
by default for the MR modality.

Enable automatic synchronisation by
default for these modalities

It configures the Automatic synchronisation tool to be enabled by default
when opening studies of the selected modalities: MR and/or CT. It is
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enabled by default for the MR modality.

Enable zoom by default for these It configures the Zooming tool to be enabled by default in the left button
modalities of the mouse when opening studies of the selected modalities.
For the modalities that are not selected, the tool assigned to left button
will be the Scrolling. By default, the following modalities are assigned:
CR, DX, MG, MR and RF.

Enable propagation by default on It configures the Propagation tool to be enabled by default when opening
these modalities studies of the selected modalities.
By default, the following modalities are assigned: CT, MR and PT.

Magnifying glass tool zoom factor It allows users to choose which is the zoom factor of the image when the

Magnifying glass tool is being used.

Measurements description verbosity It allows users to choose the verbosity for measurements that may give
more than one result according to the present image attributes. For more
details, see section Measurements verbosity. By default, the verbosity

will be Minimal.
Preferred SUV measurement It allows users to choose the normalisation factor used in SUV
normalisation type measurements. By default it will be Body weight. For more details about
the SUV measurements, see section Standardised Uptake Value (SUV)
measurement.

13.2. 2D VIEWERS LAYOUT CONFIGURATION

Visor 2D
@ % Configuracié de la distribucié dels visors 2D
% Distribucié dels |
[cr [er [ ox [es [me | R [ [ or [pr [ RE [ sc [us [ xa [ xc |
D_ PACS Aplica Hanging Protocols com a opdid de distribucié preferent
Distribueix segons aquests parametres quan no s'aplica cap Hanging Protacol
€ @ Distribueix per Direceié de distribucid Exclou de |2 distribuc
N Base de dadles |
Ny Dase dedadeslo @ Series @ Desquerraadreta [] Localitzaders CT
Imatges “) De dalt a baix MR Surveys
'? Escolta peticions .
- Nombre méxim de visors [Tants com sigui possble ~
Restaura els valors predeterminats
DICOMDIR
. T 3
S —
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From this configuration section we can configure the studies layout options. Each study modality can be configured independently
and their options are found in the corresponding tab. The parameters we can configure for each modality are the following:

OPTIONS

DESCRIPTION

Apply Hanging Protocols as
preferential layout option

With this option selected, if there are Hanging Protocols available for the
study of the indicated modality, the best possible Hanging Protocol will
be applied as preferential option when loading a study. If there are no
candidate Hanging Protocols, the layout criteria indicated in the lower
box will be applied (Layout according to these parameters when no
Hanging Protocol is applied). By default, the modalities in which the
application of Hanging Protocols will be preferential are CR, CT, MG,
MR and US.

Layout according to these
parameters when no Hanging
Protocol is applied

In this box we can define the parameters of the automatic layout for the
selected modality.

Layout by

It configures whether the assignment sequence in each viewer is made
by series or by images.

Layout direction

It configures the direction in which the series or the images will be
assigned in each viewer within the layout.

Exclude from layout

It configures which images and/or series of the study are excluded in the
assignment. Useful for not showing images or series that are not
relevant.

Maximum number of viewers

Maximum number of viewers that will be created in the layout,
regardless of the total number of images or series. It allows us to set a
number between 2 and 48 viewers, or the possibility to create as many
viewers as possible (up to a maximum of 48), adapting to the content of
the study.

Restore defaults

It restores the default values of the selected modality.

13.3. PACS CONFIGURATION

Within the configuration of a PACS we find two tabs: PACS Servers and Local Configuration:

13.3.1. PACS servers

The configuration of the PACS servers allows us to add, delete and test the different PACS queried by the application.
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'+ Configuracié de I'Starviewer

@ Visor 20 D Configuracid del PACS
D‘ PACS
Servidors PACS | Configuracié local
(& ] =
l!::3 Base de dade Io| AE Title Adrega Institucio Port Q/R PortSend Cerca per defecte al PACS -
-— NOM PACS 1 1281281281 Nom institucié 1150 80 si E
B NOM PACS 2 1281281281 Nom institucié 150 80 Si
Bl £scolta peticions NOM PACS 3 1281281281 Nom institucié 150 80 No
= NOM PACS 4 1281281281 Nom institucié 150 80 si
NOM PACS 5§ 12812812381 Nom institucio 150 80 st
DICOMDIR NOM PACS 6 1281281281 Nom institucié 150 80 No 2
« i, r
Modifica el PACS seleccionat/Afegeix nou PACS
AE Title: Institucié:
Adreca: Locaiitzacid:
Servei QR Disporible  Port: [7] Cerca per defecte al PACS Desaripdd:
Servei send: [V] Disponible  Port:
Testsa | [fegeix com 2 nou PACS| [Actusitza el PACS|
Ll T '
T

OPTIONS DESCRIPTION

Add a server Fill the fields AE Title, Address (IP), Ports, Institution, Location, Description... and press the
Add as New PACS button. If the Default Query PACS is selected, the PACS selected with
this option will always be queried when performing any search.

Delete a server Select an element of the list and select the Delete option.

Update a server Select an element of the list, change the fields to be updated: AE Title, Address (IP), Ports,
Institution, Location, Description... and press the Update PACS button.

Test a server Select an element of the list of PACS, and select the Test option.

13.3.2. Local Configuration
It allows users to configure the machine parameters required for the communication with the different PACS servers.

T

1= -

L pacs Configuracs local DICOM
Bl Bese de dedesio
= ATt de maquna bcal: | AETHe Port de comexons enfrans: 4008
I o picions
- Tesps despers masim lsegons): 20 Wi de conmesions smutirissi 3
Dlcomoir Informacis de contacte de la institucid
Instihucs:
adrega:
Cutat: Codposta
pais:
atrega clecirinica Nimera de teéfon:
7] Mostra les opcions avengades. [ T |

OPTIONS DESCRIPTION
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Local machine AE Title AE Title that the machine must have.
Incoming connections port Communication port of the machine for DICOM incoming connections.
Maximum seconds for timeout Maximum waiting time for PACS responses.
Maximum simultaneous connections Maximum number of connections that may exist at the same time, either by

making a query or by saving a study in the PACS. We can only have a single
simultaneous retrieval.

Institution contact information It allows users to add information about the institution. This institution information
will be displayed in the readme.txt file in the DICOMDIR that are created.

115 2019-07-15



Starviewer

Medical Imaging Software

USER MANUAL

v1.0

13.4. LOCAL DATABASE CONFIGURATION
To access the local database configuration, users have to open the Tools > Configuration menu and select the

local database ICON 1.

The local database configuration window is displayed:

Bt Configursciin de s base de datos ocal

datos: oy \starvien b ]

4 Base de datos o,

Escuchar peticic,

DICOMDIR

7] Mostrar opcones avanzadss

Geandn automitca de a caché

=
Distribucién de |
Ubicaciin de la base de datos s caché
| L
-

Espace mivm recuersdo en o dheco dura pars desargar chietos OICOM
Borrar aummsticamente los estudias no visualzados &n los Gtmas das
(Cusndo o haa sufidente espaco live pera descargar o mportar , bortar estudh
Manterériento de la base de datos local

(Compactar base de datas Bormar tdes os estudios

é de archivos DICOM:  C:\. \ starviewer pacsidcam| ]

Different parameters can be configured:

OPTIONS

DESCRIPTION

Database location

File where the local database is stored.

DICOM files cache location

Directory where the images of the local database studies are stored.

Minimum space required in hard disk
to retrieve DICOM objects

It allows users to define the minimum space necessary for the system to
retrieve DICOM objects; if there is not enough free space the application
does not allow users to retrieve studies. (See table footnote)

Automatically delete studies not
viewed in the last X days

Each time Starviewer is opened, it deletes the studies that have not
been visualised during the last indicated days to free disk space
automatically.

When there is not enough free space
to retrieve or import new studies,
delete old studies until XGB of free
space are obtained

When the minimum space in hard disk to retrieve DICOM objects is
smaller than the one indicated, the studies that have not been visualised
for a longer time will be automatically deleted until XGB of free space in
hard disk are reached.

If when new studies are imported or retrieved to the system there is less free space than the one
indicated by the Minimum space required in hard disk to retrieve DICOM objects parameter, the
application deletes the studies that have not been visualised for a longer time until the XGB indicated by
the When there is not enough free space... option are reached.

Maintenance of the local database can also be performed:
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OPTIONS DESCRIPTION
Create database It creates the database indicated in the database location again.
Compact database It compacts the current database, that is, it reduces its size and makes the local queries
faster.
Delete all studies It deletes all studies that are stored locally.
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13.5. RIS CONFIGURATION
To configure the RIS parameters, users have to open the Tools > Configuration menu and select the RIS
Listener option (ICON 1).

A configuration option will be displayed as the one shown below:

vim v
Vet 7 et
Activa el 00m pex defecte per aquestes modaltats

Vi s Flw Fee

o @M Wor Fsc Ex
wox @m Cler s

DICOMDIR

Activa la propegacd per defecte en aquestes modsitats
= &5 e RF -
o G o sc xe
o [ et

Factor dampilscé de la kipa
LS O @4 O 6 O8x

Mvel de detal 5 de e mesures s

— ® Pes corporal (w) - gl
Minin exgict

Maszn corporal magra (b - gl
Detalat

S ires de supesfide corporal (bsa) - omiied

(7] Mostsa les opcians svangades Tenca

Users can enable or disable the option for the Starviewer to be integrated with a RIS.

To enable it, users have to select the Listen to RIS requests on port option and configure the port through which
the RIS will send the retrieval requests.

It is possible to indicate that a study requested by the RIS is automatically displayed once it has been retrieved
by checking the Automatically view the studies upon reception option.
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To access the DICOMDIR configuration, users have to open the Tools > Configuration menu and select the

DICOMDIR option (ICON 1).

The configuration window is displayed:

P onfiguracio de I'Stanvie T
Visor 2D )
Configuracid DICOMDIR

= 6 de l'aplicacid

D PACS
‘Configuracié creacié DICOMDIR

Converteix totes les imatges a Explicit Littie Endian

D | des de:
’! Escolta peticions escarregal des oe

Parametres de

DICOMDIR.

] Meméria USE o disc dur
¥] CD 0 DVD

Ruta aplicacié: C:\Program Files {x86) \mgBurm\mgBur, exe
cid: | MODE write [SRC %1 JEJECT YES [VERIFY NO fCLOSESUCCESS [START

arémetres diferents per gravar €D DVD:

Copia el contingut del directori al DICOMDIR

Copia &l contingut de |a carpeta quan es cref un DICOMBIR en els suports

Copia el contingut del directori: - C:\Jsers\Ester |Desktop|Grabar DICOMDIR

7] Mostra les opeions avangades

&
o

Different parameters can be configured:

13.6.1. DICOMDIR creation configuration

OPTIONS

DESCRIPTION

Convert all images to Explicit Little Endian

If enabled, it automatically converts all images to Explicit
Little Endian when creating a DICOMDIR.

13.6.2. CD/DVD burning application configuration

OPTIONS DESCRIPTION

Application path It is the directory where the program to burn CD and DVD is installed.

Application parameters

They are the parameters that allow users to configure the CD and DVD
burning application.

13.6.3. Copy folder content to DICOMDIR

Starviewer can be configured so that each time a DICOMDIR is created it automatically adds the content of a folder
(files and subfolders). Users can choose in which case the folder content has to be copied: when creating a USB
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and/or when creating a CD/DVD. The path of the folder to be copied has to be indicated in Folder path to copy content, and the
application has to be restarted.
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13.7. EXTERNAL APPLICATIONS CONFIGURATION
To access the external applications configuration, users have to open the Tools > Configuration menu and select
the External application option (ICON 1).

External applications consist in a URL that can be opened in the browser or executed as a system command.
Users can add new ones with the “Add URL” or “Add command” buttons. If a URL or command has the following
parameters, then these will be replaced by their corresponding actual values at the time of execution. If it is opened
with the browser, then the special characters will be encoded with the percentage method (also known as “url
encoding”).

- {%StudylInstanceUID%} Study UID.

- {%SeriesInstanceUID%} Series UID.

- {%AccessionNumber%} Accession number.
- {%PatientiD%} Patient ID.

The risks when defining external applications must be taken into account. Through a malicious DICOM file, code
injection attacks can occur through the invocation of commands. Files can also be altered through MITM attacks
between the user and the PACS server.

The order of the external applications is taken into account when generating the menu and the assignment of the
keyboard shortcuts. To change it, users have to select a row from the table and use the “Up” and “Down” buttons.

Distribucic dels

—
Visor 2D
P Aplicacid externa

Tipus Nom URL Puja
L pacs URL Web Starviewer http://wwow.starviewer.org/{ %AccessionNumber%} Baixa
Ordre Programa extern xterm -e telnet towel blinkenlights.nl Afegeix URL
[ & |
L= Basededadeslo Afegeix ordre
C— -
! Escolta peticions
DICOMDIR
—
P Aplicacié extern:

Les aplicacions externes consisteixen en una URL que pot ser oberta per el navegador o executada com una ordre del sistema.
Siuna URL o ordre t& els segiients parametres, llavors aguests seran substituits per els seus valors reals corresponents en el moment de fer el llangament.

* {%StudyInstanceUID%} UID de 'estudi.

* {3@SeriesInstanceUID%s } UID de la série.

* {%AccessionNumber®s} Nombre d'adhesid.
» {%PatientID%} ID del pacient.

Tingueu en compte els riscs en definir aplicacions externes, A través d'un fiter DICOM maligne es poden produir atacs dinjeccid de codi a través de
linvocacié d'ordres. Els fitxers també poden veure's alterats per mitja d'atacs MITM entre l'usuari i el servidor PACS.
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14. SHORTCUTS

14.1. MAIN SHORTCUTS

1 Nr T T h
Far [ - Activar/desactivar la Navegacio pels Hanging
Na\:reg.;acio per les finestres F2 F3 F4 F5 Fé F7 comparacio d'estudis F10 F11 F12 Protocols disponibles
definides a la imatge actual J \ \ A A
a | " 0 = n . [
’ $ b 8 / ( ) e ' 6 — insert | Inicio i Num / * —
N 2@ |3 # |4 5 6 7 8 9 0 ' i Pag
¢ ) 4 < L
— Q |W |E R |T Y |U | : O .|P A * P R 7 8 9
= |#lodo| | |#@ s ] - il |l A I
¢ v incr-Tots -~ uto-Sincr = v N\ \ — < <>
Bloq A S D F G H J K L N Navegaci6 d'images VAL Tl 4 5 6
Mayts s, ol < ( » #’ —£— ' . entre séries — —
o @ d ). d | R 1
o Z X [C |V |B N M ; . - o Canvi de tall |1
I <%
< Si—| ——
NS N [ |-
- < A -
Ctrl & Alt Alt o = |Ctl [ — — ]

Canvi de fase =

14.2. OTHER IMPORTANT SHORTCUTS
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Axial view

@, Ctrl + 1 o Newwindow Ctrl + N I~ Openangle T +A

@ Sagittal view Ctrl +2 ~ Open files Ctrl+ 0O \; Polygonal area ++R

, Coronal view Ctrl +3 [~ OpenDICOMDIR Ctrl+D K Erase all annotations Ctrl+E

% Capture current image Ctrl+S \., Explore local studies Ctrl +L u‘"i Restore Ctl+R
Capture the whole series  Ctrl + A T Search the PACS Ctrl+P = 7 Maximise to multiple screens Ctrl+{T+ M

@ Unsynchronise all viewers  {} + U "'@ Magnifying glass T+ Move window to another screen  Ctrl +{t+ —»

E External applications T +F1 . F12
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15. GLOSSARY

AE Title: The AE Title (from Association Entity Title) is the identifier used by the DICOM protocol to recognise the parts implied in
communication and image transfer operations. Therefore, each PACS and workstation has its own AE Title associated to a TCP/IP
address with which the communications between them are negotiated.

DICOM: DICOM (from Digital Imaging and Communications in Medicine) is a standard for manipulating, storing and transmitting
medical imaging information. The standard includes a definition of the DICOM file format and the communication protocols, based in
TCP/IP, which allow the exchange of information between two entities that have the ability to send and receive information in DICOM
format. DICOM was developed to allow the integration and communication of scanners, radiographic devices, servers, workstations
and a large variety of hardware from different vendors.

PACS: PACS (from Picture Archiving and Communication System) is a system formed by the combination of hardware and software
dedicated to the storage, retrieval, administration, distribution and presentation of medical imaging. The universal format for the
storage and transfer of images is DICOM.

Query/Retrieve: DICOM service that allows a workstation to search for images and retrieve them from a PACS.

Store: DICOM service used for sending images or other persistent objects to a PACS or to a workstation.
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