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1. Starviewer
Starviewer is a DICOM viewer that integrates image visualisation and evaluation tools for the diag -

nosis of medical images, reconstruction techniques, 3D navigation tools and image fusion  support. It 
adds functional modules and it can be integrated into hospital information systems such as PACS and 
RIS servers.

Starviewer is made by:

Institut de Diagnòstic per la Imatge
Parc Sanitari Pere Virgili
Esteve Terradas, 30 — Edifici Mestral 2a planta
08023 Barcelona, Catalunya
http://idiweb.gencat.cat
idi@idi.gencat.cat
Tel. +34 93 259 41 75
Fax +34 93 259 41 85
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2. Contact us
For any doubt or suggestion, please send an email to support@starviewer.udg.edu.
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3. Electronic instructions for use
You can print these instructions for use using the print function of your PDF viewer. However, you 

can request a hard copy at support@starviewer.udg.edu.

New, current and old versions of the instructions can be downloaded at  https://starviewer.org/
eifu. We recommend accessing the instructions via the HelpHelp  menu to ensure you visualise the correct 
ones.
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4. Safety information

Read this user guide.

You must read this user guide before using Starviewer for diagnostic purposes.

Starviewer is designed for trained professional radiologists.

Starviewer is a medical imaging viewer designed to be used by a trained professional radiologist 
when used for diagnostic purposes.

Do not rely solely on Starviewer to make critical decisions.

Medical imaging devices are not bug free, and the images and data that 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 minimise 
as much as possible a scenario where a software bug that is unnoticed and shows plausible data to the 
user ends up underpinning a critical decision for the patient that may lead to death or irreversible dam-
age.

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  the support  team at support@starviewer.udg.edu to report the potential problem 
as soon as possible. You should also try to open he same study with an alternative software, if possible, 
to check whether 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 contin-
gency plan in order to continue diagnosing in the event that some parts of the chain of devices fail. This 
can include the acquisition devices, the network, or the visualisation workstations.

In the specific case of Starviewer, the contingency measures could range from the ability to diag -
nose from the acquisition devices’ workstations to being able to transfer studies to USB drives in case 
of network or PACS failure. Unlike centralised or cloud visualisation solutions, Starviewer is a decen -
tralised software where each visualisation workstation is independent from each other.

Calibrate your displays to ensure a correct visualisation.
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The correct visualisation of medical images requires taking measures in order to ensure that what 
is displayed is consistent with what the human user perceives. You shall calibrate your displays, ensure  
their operation, use medical displays, do periodic checks, etc.

Do not use the hardware above its specified limits.

Starviewer is a software that runs on a general purpose computer hardware. You shall ensure that  
the hardware operates within the parameters specified by the manufacturer regarding vibration, altitude,  
environmental radio interference, temperature, humidity, radioactivity, etc.

Image quality may temporarily degrade during interaction.

For the sake of performance and interactivity, image quality may be temporarily degraded during 
some interactions. Starviewer restores the maximum quality when the interaction ends.

4.1. Known issues

The functionality to open files from a directory may fail (with the result 
that nothing is opened) if the directory contains a file that is neither 
DICOM nor a standard image.

To avoid it make sure that the directory only contains files in the supported formats.
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5. Special operating instructions
No special operation is required, just normal operation following this user guide.
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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: FiFilele >  > Local database studiesLocal database studies……

Shortcut: Ctrl+L

» PACS servers: It allows users to search for studies from one or more PACS.

Menu: FiFilele > PACS… > PACS…

Shortcut: Ctrl+P

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

Menu: FiFilele > O > Openpen DICOMDIR… DICOMDIR…

Shortcut: Ctrl+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 FiFilele >  > Local database studiesLocal database studies……

» With the shortcut Ctrl+L

The following window appears:

[en] User guide 12 • 136

Starviewer
Medical Imaging Software



2021-03-31 • №440 • 🅿

Starviewer 1.1

User guide

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

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

Studies are displayed in the form of a list, where they can be selected and, using the arrow on the 
left of the folder, users can 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.

To perform a multiple selection of studies, the Ctrl 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.
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By selecting one or more studies, different operations are allowed:

» ViViewew : It opens the selected studies, organising the viewers and the series automatically with an 

automatic layout or a hanging protocol. This operation can also be performed by using 
the keyboard with the Ctrl+V keys, by right-clicking  on the study, or by double-clicking  
on any series of the study.

By right-clicking  on a study or a series, different actions can also be performed:

» ViViewew : It performs the same operation as the ViViewew  button: it visualises the selected studies, or-

ganising the viewers and the series automatically with an automatic layout or a  hanging 
protocol.

» DeleteDelete : It deletes the selected studies or series from the list of the locally stored studies. This 

operation can also be performed by selecting the study or series and pressing the  key.

» SSend to DICOMDIR Listend to DICOMDIR List : It exports the files (the data) of the study to DICOMDIR format in order 

to record it on a USB, CD, DVD, hard disk… To do so, it is first necessary to send all the desired 
studies to the DICOMDIR list by using this functionality, and then export them together (see sec -
tion 6.2 Exportation of studies). This operation can also be performed by selecting the study and 
pressing the Ctrl+M keys.

» SSend toend to PACS PACS : It sends the selected studies or series to the selected PACS. This operation can 

also be performed by pressing the Ctrl+S keys. A dialogue box with the configured PACS ap-
pears from which the PACS where the selected elements will be sent can be chosen. Once the 
PACS have been selected, the submission is confirmed with the SSendend  button. If the PACS does 
not appear in the list, a new PACS can be configured (see section 13.3 PACS).
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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 FiFilele  > PACS…PACS…

» With the shortcut Ctrl+P

The following window appears:
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From the PACS ServerPACS Server  tab, users can search for patient studies that are stored in the configured 
PACS list. To configure new PACS, see section 13.3 PACS.

Queries are carried out in all the PACS selected in the upper-right list, which can be displayed and 
hidden using the PACS PACS nodesnodes  >>>>  button. The first time the window is opened, the selected PACS are 
those configured as default PACS. A PACS can be selected or unselected by clicking it in the list, and  
multiple PACS can be selected.

Different filters can be applied to perform the query such as: patient name, patient ID, date of the 
study, and modality of the series. By selecting the AdAdvancedvanced  searchsearch  >>>>  button, users can apply other 
criteria such as: patient birth date, study time, study UID, study modality, series UID, SOP Instance UID…

Once the parameters have been specified, the query can be performed by clicking the SSeeaarcrchh  but-
ton, and then all the results that match the chosen options are displayed. The query can be cancelled 
before it ends by using the Cancel Cancel queryquery  button.

Once the query results are received, different actions can be performed when selecting one or more  
studies, series or files:

» RReetrieve & Viewtrieve & View : It retrieves the selected elements, stores them in the local database, and visu-

alises them automatically. This operation can also be performed directly by right-clicking  on 
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the study that has to be visualised and selecting the ReRetrieve & Viewtrieve & View  option, or by using the 
Ctrl+V keys.

» RReetrievetrieve : It retrieves the selected elements and stores them in the local database. This opera -

tion can also be performed directly by right-clicking  on the study that has to be visualised 
and selecting the RReetrievetrieve  option, or by using the Ctrl+R keys, or double-clicking  on the 
element.

The status of the different studies,  series or files that have been requested for retrieval can be  
checked by clicking the Operation Operation LListist  button.

6.1.2.1. Operation List

The status of all the studies that have been requested for retrieval or submission during the current  
Starviewer session can be checked by clicking the OperOperation Listation List  button of the PACS window. This ac-
tion opens the following window:

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: The study is being retrieved.

» Pending:  The study is on the waiting list, waiting to be retrieved (studies are retrieved one by 
one).

» Error: There has been an error while retrieving the study.

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

» Sending: The study is being sent to the PACS.
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» Cancelling: The retrieval or the submission of the study is being cancelled.

» Cancelled: The retrieval or the submission of the study has been cancelled.

There are also different operations available to perform with the elements of the list:

» Cancel Cancel AllAll : It cancels all the pending operations and the ones that are being executed.

» Cancel Cancel SSelecelectedted : It only cancels the selected operations that are pending or in progress.

» ClearClear : Removes from the list all the operations that have already finished (retrieved, sent, can-

celled or error status).

6.1.3. DICOMDIR

In order to search for studies in a hard disk, USB or optical disc, we have the functionality of open-
ing a DICOMDIR. It can be accesses in two different ways:

» From menu FiFilele  > OOpenpen DICOMDIR… DICOMDIR…

» With the shortcut Ctrl+D

A dialogue box is shown that allows users to choose the DICOMDIR file from the hard disk, USB or  
optical disc and open it. Once opened, the DICOMDIRDICOMDIR  tab is shown with all the studies that it contains, 
as in the following image:
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One or more elements of the list can be selected and different actions can be performed:

» ViViewew : Visualises the selected elements. This operation can also be performed directly by right-

clicking  and selecting the ViViewew  option, or by pressing the Ctrl+V keys.

» ImportImport :  It copies the selected elements to the local database. This operation can also be per-

formed  directly  by  right-clicking   and  selecting  the ImportImport  option,  or  by  pressing  the 
Ctrl+R keys.

6.1.4. Access from RIS

Starviewer can be integrated into 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 13.5 RIS listener 
contains information about how to configure this connection.

To open a study from the RIS, users have to select the button of the study in the RIS. After that, the  
Starviewer application starts (if it was not previously opened) and a notification is shown that indicates  
that the search for the studies that have been requested from the RIS has begun.
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If the study is found in the PACS, it is automatically retrieved and visualised. While retrieving, the no-
tification is updated to report progress.

If the study is already in the local database, users are asked whether they want to retrieve them 
again.

If users reply in the affirmative, the study is retrieved again by updating the copy 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, Starviewer automatically visualises the study of the local database without retriev -
ing it again.

If the study is not found, the same notification is used to inform users.

6.2. Exportation of studies

Starviewer allows the exportation of data from one or more studies to DICOMDIR format. This func-
tionality is accessible from the local database window, which can be accessed either from menu FiFillee  > 
Local Local DDatabase atabase SStuditudiees…s…  or with the shortcut Ctrl+L.
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In order to export studies, it is first necessary to select one or more studies (by holding down the  
Ctrl key, non-consecutive studies can be selected) from the list, and then right-click  on one of the 
selected studies and choose the SSendend  to DICOMDIR Listto DICOMDIR List  option in the contextual menu, or use the 
shortcut Ctrl+M.

Later, by clicking the CreaCreatete DICOMDIR DICOMDIR  button, the following window appears:

This window allows us to select where we want to create the DICOMDIR:
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» CD/DVD  

» Hard disk or USB flash drive  

Optionally, 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, e.g. reports). This directory must be previously configured following the instructions in 
section 13.6 DICOMDIR.

6.2.1. Anonymisation of studies

This option allows  the deletion of personal data from the exported studies to convert them into  
anonymous studies. To anonymise the data, the AnonAnonyymmiizzee DICOMDI DICOMDIR studiesR studies  option has to be se-
lected, 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 and it can 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 or DVD

It is first necessary to follow the steps described in section 6.2 Exportation of studies.

Once we see the list of studies in the recording queue, we have to choose the corresponding option  
( CD-ROMCD-ROM  o DVD-ROMDVD-ROM ) and click the CreaCreatete  button.
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The program that has been configured to create the CD or the DVD (whose configuration can be 
found in the DICOMDIR configuration panel) automatically opens and the disc is burned.

6.2.3. Recording to hard disk or USB flash drive

It is first necessary to follow the steps described in section 6.2 Exportation of studies.

Once we see the list of studies in the recording queue, we have to choose the corresponding option 
( Hard dHard disiskk  o USB Flash DriveUSB Flash Drive ) and then click the 🗀🗀  button to choose the location where the DI-
COMDIR will be created. Finally, the CreaCreatete  button has to be clicked to create the DICOMDIR.
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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 per -
form a wide range of basic and advanced actions on the loaded images. A summary of the most out-
standing functions is shown below.

Visualisation management

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

» Visualising the list of related studies that the patient has  

Basic manipulation

» Images movement in spatial and temporal dimension  

» Zoom  , magnify

» Image rotation  

» Horizontal and vertical image flip  

» Windowing  

» Invert image colours  

» Restore 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  

Measurement and drawing tools

» Distance  , TA-GT

» Angle  , Cobb angle

» Regions of interest (ROI) to compute areas and statistical data: elliptical, polyline, magical

» Circle   (to find the centre of a circular area)

» Arrow  

» Erasing performed measurements  

Advanced functions

» Orthogonal reconstructions: axial, sagittal, coronal  
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» Thick slab   (MIP, MinIP, average)

» Reference lines  

» 3D cursor  

» Visualising images as video  

» Checking the information of a voxel  

» DICOM information  

» Automatic   and manual synchronisation

» Propagation of zoom, window, orientation, panning…  

» Fusion of PET-CT and SPECT-CT images  

To learn more about each function, please check 8 Basic visualization and 9 Advanced visualization 
chapters.
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8. Basic visualization

8.1. Navigation and image layout

8.1.1. Opening studies

When a study is opened, Starviewer is responsible for automatically distributing its content in a set 
of viewers. This is carried out using two alternative mechanisms, the hanging protocols and the auto-
matic layout, which are explained below.

8.1.1.1. Hanging protocols

The hanging protocols are templates that allow defining a layout  of viewers where the content of 
each viewer is given by a set of restrictions and conditions with which the series and the images of the 
opened studies must comply.

This allows performing custom automatic layouts of almost any study. The most typical example is 
that of mammographies, where hanging protocols allow the creation of several templates to show the  
different projections with the desired layout, such as the comparison of craniocaudal, oblique or even 
prior mammographies. The same is applicable to any image protocol.

8.1.1.2. Automatic layout

With this mechanism, a regular viewer layout is created so that the maximum amount of series or 
images can be placed, and it is automatically filled with the series or images of the opened study.

Series are always sorted by series number, and images by position within the series, but there are 
other layout parameters that are configurable for each image modality:

» Distributing by series or by images

» Main layout direction (from left to right or from top to bottom)

» Maximum number of viewers (between 2 and 48)

» Excluding or not CT locators, MR surveys or attenuation correction CT series (B08s)

Starviewer provides a default configuration for each modality according to the following criteria:

» For plain X-ray images (CR, DX, ES, MG, OP, RF, US, XC) the distribution is done by images; for the 
rest of modalities (CT, MR, NM, PT, SC, XA, etc.) the distribution is done by series

» Main direction from left to right

» As many viewers as needed (48)

» Locators and attenuation correction series (B08s) are excluded in CT, and surveys are excluded 
in MR

These parameters can be modified in the configuration window of the 2D viewers layout.
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8.1.1.3. Criteria for the selection of the layout mechanism

Starviewer allows configuring, in the 2D viewers layout configuration options for each modality, 
whether a hanging protocol has to be applied when a study is opened, if any is applicable, or an auto -
matic layout, regardless of whether there are applicable hanging protocols or not. By default, priority is 
given to hanging protocols in the CR, CT, MG, MR and US modalities.

For each loaded study, Starviewer checks the internal library of hanging protocols and, according to 
the study properties, filters those that are applicable according to the restrictions defined in each hang-
ing protocol. If there is a hanging protocol preference and several of them are applicable, the winner is 
chosen according to the following criteria:

1. The one with the highest priority (defined in the hanging protocol)

2. The one that shows more different series or images (the same series or image can be in more 
than one viewer)

3. The one with the most non-empty viewers

4. The one with the fewest viewers in total

Regardless of the applied layout mechanism, users can apply at any moment a regular layout or one 
of the applicable hanging protocols by using the viewers layout tool.

If a study with multiple modalities is loaded, the best hanging protocol is applied from those modali-
ties that have the hanging protocol option as a preference. If no hanging protocols are applicable or no 
modality prioritises the hanging protocols,  an automatic layout is applied by combining the automatic 
layout preferences of each modality with the following criteria:

» If distribution is by series in some cases and by images in others, by series is applied

» If the main direction is different, left to right is applied

» The maximum number of viewers is the minimum of the set of configurations to be combined

» All the excluding criteria included in each configuration are applied

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

F10 (only for mammographies and chest CR)

Mode de operation

The comparison mode is enabled 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 mammog-
raphy or a chest CR, the comparison mode can be enabled and disabled with the F10 shortcut. In this 
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case, the most recent prior study of the same type (mammography or  chest  CR) is  automatically  se-
lected, and if none exists, the comparison mode is not enabled.

When the comparison mode is enabled or when the current or prior study is changed while it is en-
abled, the application first looks for an existing combined hanging protocol (that is, that combines im-
ages from two studies at the same time) that is applicable to both selected studies, and it is applied if 
found. 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 8.1.1.3 Criteria for the selection of the layout mechanism.

Viewer where it is applied

All of them; when the comparison mode is enabled, the layout of the whole window changes.

8.1.3. Related studies

Function

It shows the list of related studies of the current patient that are in the local database, in the PACS 
selected by default, and in the PACS where the study comes from, and allows changing the current and 
prior studies.

Mode of operation

When clicking  the button, the list of related studies that have been found appears. From this list,  
the displayed study  can be changed and the  comparison with a prior study  can be enabled or dis-
abled. The selection buttons of the CCurrenturrent  and PrPriorior  columns allow changing, respectively, the cur-
rent and prior studies that are displayed at every moment. Only a more recent study than the selected 
prior one can be chosen as the current study, and only an older study than the selected current one can 
be chosen as the prior one; in any other case the selection button does not appear.

To change the current study, click  on the selection button corresponding to the new study in the 
CCurrenturrent  column. To add or change a prior study to compare, click   on the selection button corre-
sponding to the new study in the PrPriorior  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, click on the checked selection button of the PrPriorior  col-
umn. To load a study from the list to memory without viewing it,  click  the 👁 button 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 ( NNaammee , ModalitModalityy , DescripDescripttiionon …).

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 13.3 PACS). All the studies that have the 
same patient ID are considered to be related studies. It is possible to change the configuration by in-
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cluding also the studies with the same patient name,  but in this case  it is necessary to contact the 
Starviewer administrator in order to enable this option.

The studies from the list may be in different states:

» Selected as current or prior: selection button checked in the CurrentCurrent  or PrPriorior  column (🔘)

» Available to be selected as current or prior: selection button unchecked in the CurrentCurrent  or PrPriorior   

column (⭘)

» Not available to be selected as current or prior: no selection button in the CurrentCurrent  or PrPriorior  col-
umn ( )

» In memory: ✔ in the third column

» Retrieving or pending retrieval: 🕘 in the third column

» Retrieval error: ⦸ 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 study being displayed are highlighted.

Viewer where it is applied

Once the selected current or prior study 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 
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explained in section 8.1.1.3 Criteria for the selection of the layout mechanism. If two studies are dis-
played, current and prior, the criteria explained in section 8.1.2 Comparison of studies are followed.

Example

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

We select another study as the current one by clicking its selection button in the  CurrentCurrent  column. 
Once opened, the viewer layout predetermined by the new study is applied.
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We select a prior study to compare by clicking on its selection button in the PrPriorior  column. Once 
opened, a layout combining both studies is applied.

If no related studies of the patient are found, only the opened study is displayed in the list.

If no other related studies appear, it does not mean there are none. 
They may be found in a PACS that is not configured to search for by 
default.

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 viewers’ content and layout. These tools are explained below.

8.1.4.1. Layout manipulation tools

Function

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

» Custom regular layouts: it allows selecting the number of rows and columns to generate a regu-
lar grid of viewers; viewers are filled following the automatic layout criteria.

» Hanging protocols layouts: if the study has applicable hanging protocols, it allows choosing 
the one to be applied.

Shortcuts

F11 and F12 (to explore the different hanging protocols)

Mode of operation

Mouse:
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» Custom regular layouts: click  on the  button, move the mouse over the dynamic grid of 
squares that appears, and click  again on the square corresponding to the desired size.

» Hanging protocols layouts: click  on the  button and select one of the available hanging 
protocols with another click . Hanging protocols are divided into three groups: hanging proto-
cols for the current study, hanging protocols for the prior study, and combined hanging proto-
cols. The last two groups are only displayed if the comparison mode is enabled.

Keyboard: with the F11 and F12 keys, the previous and next hanging protocol, respectively, can be 
applied within 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 viewers are affected; the whole current layout is replaced by 
the selected one. When two studies are compared, and a combined hanging protocol is applied or one 
was already applied, all viewers are also affected. When two studies are compared, no hanging protocol 
was applied, and a regular layout or a hanging protocol is applied for a single study, then only half of the 
window corresponding to the study in question is affected.

Example of a custom regular layout

1. Initial viewers’ layout:
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2. Selection of a different layout; for example, a 3×3 layout:

3. Result obtained:
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Example of a layout with hanging protocols

1. Initial viewers’ layout:
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2. Enabling the comparison with a prior study: a combined hanging protocol is applied by default,  
in this case Mammo Prev:

3. Selection of another combined hanging protocol; for example, MLO-L Prev:
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4. Result obtained:

5. Selection of an individual hanging protocol for the current study; for example, Dretes:
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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:

8.1.4.2. Tools to select the content of the viewer

In order to change the series displayed by a viewer, right-click  inside a viewer, and then select by 
clicking  on one of the series from the menu that appears. The element shown in bold indicates the 
series that is currently displayed in the selected viewer.

If another study from the same patient is loaded, either from a PACS, from local studies, or from the 
related studies tool,  its series  automatically appear in the list of available series.  Series are dis-
played grouped by study and sorted by series number, with studies sorted from newest to oldest.
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If there are series that can be merged, the possible supported fusion combinations appear after the 
individual series, flagged with the FusiFusionon  label. When the mouse hovers over a fusion element, the se-
ries it combines are  highlighted in green. To know more about the conditions under which fusion op-
tions appear, see section 9.11 Fusion.

Apart from the series menu, it is also possible to change the series with the keyboard under certain  
circumstances. If one is in the last image of a series and presses the + key, Starviewer moves to the 
first image of the subsequent series. Similarly, if one is in the first image of a series and presses the - 
key, Starviewer moves to the last image of the previous series. This navigation is circular and includes 
all loaded patient studies: if one is in the last image of the last series of the last study and presses +, it 
will  end up in the first image of the first series of the first study. For more information about images  
movement, see section 8.2.1 Scrolling and phase change.

8.1.5. Viewer enlargement

A viewer can be temporarily enlarged 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 en-
larged viewer, it returns to its normal size.

This functionality is always available except when the distance, TA-GT, angle,  Cobb angle, polyline 
ROI, magical ROI and arrow measurement tools are enabled.
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Example

1. Viewers’ normal layout:
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2. Double click on one of the viewers:

3. Double click on the viewer:
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8.2. Image manipulation tools

8.2.1. Scrolling and phase change

Function

It changes the image of the different slices that form the displayed patient’s series. In dynamic mod-
els, where there is more than one image for each slice, it also allows changing the phase. The slice and  
phase number being displayed is indicated below each viewer on the left side, as well as the total num-
ber of slices and phases contained in the series.

This tool can be configured so that scrolling and phase change are 
cyclical, mouse can be infinitely moved, and wheel scrolling goes 
through all the series. See how to do this in section 13.1 2D viewer.

Shortcut

S

Mode of operation

With the mouse: slices and phases are changed when moving the mouse within a viewer while hold-
ing down the left button . In series with slices and phases, the vertical axis changes the slice and the 
horizontal one the phase; when there are only slices, both axes change the slice; and when there are  
only phases, both axes change the phase.

Slices and phases can also be changed by spinning the mouse wheel . In this case, there are two 
modes: scrolling and phase change. Modes can be switched by clicking with the wheel ; the alterna-
tive mode can also be used temporarily while holding down the Ctrl key on the keyboard. In series 
with slices and phases, the initial mode is scrolling; in series that only have slices or only have phases,  
the mode is always scrolling or phase change, respectively. The functionality of the wheel is always kept 
even if another tool is enabled.

With the keyboard:

Function Keys
Next or previous image ↑ ↓

Next or previous phase → ←

Next or previous image going through all the series + -

First or last image Home End
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From the interface: below each viewer there is a slider that allows changing the slice.

Viewer where it is applied

The viewer over which the mouse is moved while the left button is held down or the mouse wheel is 
spun, or the active viewer while the keys are pressed.

Examples

8.2.2. Zoom

Function

Increases or reduces image size.

Shortcut

Z

Mode of operation

Drag the mouse up or down within a 2D viewer while holding down the left mouse button . Zoom 
is centred at the point that has been first clicked .

Viewer where it is applied

The viewer where the dragging has started.
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Example

8.2.3. Magnify

Function

It shows a small square window where the area of the image pointed out by the mouse is magnified.

Shortcut

Shift+Z

 Mode of operation

Drag the mouse over the image of a viewer while holding down the left mouse button . A border-
less square window appears displaying the magnified area. If the mouse is moved, the window is up-
dated. When the left button  is released or the mouse exits the viewer, the window disappears.

The magnification level can be configured as explained in section 13.1 2D viewer.

Viewer where it is applied

The viewer where the mouse is moved while holding down the left button .
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Example

8.2.4. Panning

Function

Moves the image within the viewer.

Mode of operation

Drag the mouse within a viewer while  holding down the middle button or wheel ; the image will 
move in the same direction the same distance. The same tool can be assigned to the left mouse button 
 from the scrolling and phase change tool button menu. Panning with the middle button is always en-
abled.

Viewer where it is applied

The viewer where the dragging has started.
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Example

8.2.5. Windowing (WW/WL)

Function

It changes the greyscale of the viewer. See also the Selection of default windows (VOI LUT) tool.

Shortcut

W

Mode of operation

Drag the mouse within a viewer while holding down the right mouse button ; the horizontal move-
ment changes the window width (increases or decreases the contrast) and the vertical one changes the 
level (increases or decreases the brightness). The same tool can be assigned to the left mouse button 
 from the scrolling and phase change tool button menu or with the shortcut. Windowing with the right  
button is always enabled in the 2D viewer.

The values of the current window are displayed in an annotation in the upper-left corner of each 
viewer: WW (window width) and WL (window level).

In PET or SPECT images, both window values (width and level) are bound because the window al -
ways has an end set to 0. This mode of operation is also known as «burning». In this case, an additional 
annotation,  Threshold, is displayed, which indicates what percentage of the values contained in the 
series are within the width of the current window.

This tool also works with images that contain a VOI LUT. In this case, the tool scales and moves the 
function defined in the DICOM file but does not alter its shape. The name of the VOI LUT is displayed 
next to the annotation of the window values.
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The default  window of each image before using the tool is the one indicated in the DICOM file,  
which may be different for each image of the series. If the DICOM file does not provide a window, an au-
tomatic one is computed which allows seeing the full range of the series’ values. Once the tool has been 
used, all images of the series are displayed with the same window, regardless of what the DICOM file 
says.

Example

8.2.6. Selection of default windows (VOI LUT)

Function

It changes the greyscale of a viewer by applying a default window or a window previously defined by 
the user. There are four types of default windows:
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Default window type Description
Automatic The first entry: AutoAuto . It applies a window that includes the full 

range of series’ values.
DICOM defaults The following entries, below the automatic one. These are the 

windows defined in the DICOM file, if any. Each DICOM file can 
define zero, one or more windows, and these may be different 
for each image of the series. The name displayed here is also 
the name stated in the DICOM file, and if no name is specified,  
they are called DefaultDefault n n , where nn  is a number greater than or 
equal to 0 to distinguish them.

Modality defaults The entries below those of DICOM. These are default windows 
included in Starviewer designed to visualise studies of certain 
modalities such as CT. They have names to indicate the pur-
pose: AngiograAngiographyphy , CT CT HeadHead , etc.

User defined The entries below Starviewer defaults. These are the windows 
that the user has previously defined following the instructions in 
section 8.2.7 User defined windows.

Mode of operation

Select the viewer where the default  window has to be applied, and then select a window from the 
drop-down menu or use one of the following shortcuts:

° It sequentially goes through the automatic window and all the DICOM defaults ( AutoAuto , 
DDefaultefault 0 0 , DDefaultefault 1 1…)

1-9, 0 Starviewer default functions, from first to tenth

!, " Eleventh and twelfth Starviewer default functions

The CustomCustom  option (next to last in the drop-down menu) allows choosing the exact values of win -
dow width and level. When this option is selected, the following dialogue box appears to enter the val-
ues:

Finally, the last entry, Edit Edit CCustom WW/WLustom WW/WL , allows the definition of user windows as explained in 
the next section.
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Viewer where it is applied

The active viewer (with the blue frame).

8.2.7. User defined windows

Function

It allows adding, editing and removing user windows that can later be chosen with the default win-
dow selection tool (see previous section). These windows are saved until the user removes them.

Mode of operation

Select the Edit Edit Custom WW/WLCustom WW/WL  option from the default window selection drop-down menu. The 
following window will appear displaying the current custom windows:
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To add a new window click on the AddAdd  button and edit the window WidthWidth  and LeLevelvel  values and 
the DescripDescripttiionon .  Width and level are initially filled with the current values of the active viewer. The 
name defined here is the one that will appear in the drop-down menu.

To edit the values of a window, simply change the values directly by deleting the current value and 
typing a new one, or by using the small arrows next to the text box. To edit the name, double-click   on 
it.

To remove one or more windows, select them in the DescripDescripttiionon  column, and then click the ReRe --

movemove  button. Removal must be confirmed. It is possible to select more than one entry by dragging the 
mouse while holding down the left button  to select a continuous range, or by clicking  on each one 
while holding down the Ctrl key.

To finish and save the changes, click  on the OKOK  button. If there is an empty or repeated name, an 
error message appears reporting that the issue needs to be solved and changes cannot be saved until it  
is solved. To discard the changes, click  the CancelCancel  button or close the window.

Viewer where it is applied

The new value will be available for all viewers.
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8.2.8. Selection of colour functions (CLUT)

Function

It allows the application of one of the default colour functions to the selected viewer. Colour scales  
are especially indicated for visualising PET and SPECT studies, but they can be applied to any modality.  
The monochrome inverse colour function ( Black & White InverseBlack & White Inverse ) is applied to the PET-CT and SPECT 
series by default. In PET-CT or SPECT-CT fusion images, the PET OsirixPET Osirix  colour function is applied to the 
PET or SPECT image by default.

Mode of operation

Select the viewer where the colour function has to be applied and select an element of the drop-
down menu. The colour function is applied immediately. In the case of a merged visualisation, the func-
tion is applied to the secondary series.

Viewer where it is applied

The active viewer (with the blue frame).

Example
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8.2.9. Window or colour inversion

Function

It inverts the grey or colour scale of the image, that is, the blacks turn white, the whites turn black,  
the yellows turn blue, the blues turn yellow, etc.

Shortcut

I

Mode of operation

Select the viewer where the colour inversion has to be applied and press the toolbar button or the 
shortcut.

Viewer where it is applied

The active viewer (with the blue frame).

Example

8.2.10. Horizontal and vertical flip

Function

They flip the image horizontally and vertically, respectively.

Shortcuts

H (horizontal) and J (vertical)
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Mode of operation

Select the viewer where the transformation has to be applied and press the  toolbar button  or the 
corresponding shortcut.

Viewer where it is applied

The active viewer (with the blue frame).

Examples

8.2.11. Rotation

Function

They apply 90° rotations anti-clockwise and clockwise, respectively.

Shortcuts

F (anti-clockwise) i G (clockwise)

Mode of operation

Select the viewer  where the transformation has to be applied and press the  toolbar button or the 
corresponding shortcut for each 90° turn to be applied.

Viewer where it is applied

The active viewer (with the blue frame).
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Examples

8.2.12. Restore to initial state

Function

It returns the viewer to its initial state as if it was reloaded from the beginning, returning to the ini-
tial slice and phase, to the initial window, undoing rotations and zooms, erasing measurements, etc.

Shortcut

Ctrl+R

Mode of operation

Select the viewer that has to be restored and press the toolbar button or the shortcut.

Viewer where it is applied

The active viewer (with the blue frame).

Example
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8.2.13. Information layers management

8.2.13.1. Textual information

Function

It shows or hides the textual information within the viewers, including patient and study data, image 
data, image size, current window, slice, orientation, etc.

This feature is useful if one needs to create an image to present it 
without patient data.

Information printed on the image itself cannot be hidden, as is often the 
case with ultrasounds, amongst others.

Shortcut

.

Mode of operation

Click  on the toolbar button to hide the information and click  on it another time to show the in-
formation again. Alternatively, the shortcut can be used. By default, textual information is visible unless  
otherwise stated in the settings.

Viewer where it is applied

All of them.

Example
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8.2.13.2. Overlays

This feature can be found in the menu of the button to manage the textual information.

Function

It shows or  hides the  overlays of the  image.  Overlays are  information layers that contain annota-
tions made to the image. It is a deprecated annotation format, but there are still modalities that use it 
and they may contain important information for the diagnosis.

Mode of operation

Click  on the menu to hide the overlays and click  on it another time to show them again. They 
are visible by default.

Viewer where it is applied

All of them.

Example

8.2.13.3. Shutters

This feature can be found in the menu of the button to manage the textual information.

Function

It shows or hides the shutters of the image. Shutters are masks that crop out unimportant areas of 
the image to facilitate diagnosis. These are usually white areas that may be a nuisance for image visu-
alisation. They are common in RF and plain X-ray modality images.
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Mode of operation

Click  on the menu to hide the shutters and click  on it another time to show them again. They 
are visible by default.

Viewer where it is applied

All of them.

Example

8.2.14. Screenshot

Function

It saves one or all  of the images contained in the active viewer in  non-DICOM image format any-
where  on the computer or  on an external device (USB, hard  disk…).  Export formats are  standard for-
mats: PNG, JPEG, BMP and TIFF.

Annotations, textual information, shutters and overlays also appear in 
the screenshot if they are visible.

Shortcuts

Ctrl+S (current image) i Ctrl+A (all images)

Mode of operation

Select the viewer from which the current image or all of the images have to be saved, and then click 
 on the toolbar button and choose the preferred option ( SSaveave  currentcurrent s seerieriess  imageimage……  o SSave allave all   

images  images  of the current  of the current  sseerieriess…… ) or press the corresponding shortcut. A dialogue box  appears to 
choose the folder where to save the image and indicate the file name. In case of saving all of the im-
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ages of the series, a file is created for each image with a numeric suffix; for this reason, it is recom -
mended to save them in an empty folder.

Viewer where it is applied

The active viewer (with the blue frame).

8.2.15. Exporting DICOM images

Function

It generates a new DICOM series from a screenshot of the series that is currently displayed. This se-
ries is stored within the same study in the local database. Optionally, it can also be sent to one or sev-
eral PACS.

Annotations, textual information, shutters and overlays also appear in 
the screenshot if they are visible.

Currently, this feature is the only way to save annotations.

Mode of operation

Select the viewer that contains the series to be exported and press the toolbar button. The window 
in Figure 13 is opened with different options:

» SSeries deries descripescripttiionon : it is the name the new series will have.

» Images Images toto export export :  it allows choosing the images that will be included in the new series. Only 

those options that make sense according to the displayed1 series will be shown. There are the 
following options:

› Current image onlyCurrent image only : it only saves the image currently displayed.

› All images of current phaseAll images of current phase : it saves all slices to the current phase.

› All All phasesphases of current image of current image : it saves images from all phases to the current slice.

› All images of the seriesAll images of the series :  it  saves all  images of  the  series including all  slices and all 

phases.

» PreviPreviewew : it shows a small preview of one of the images to be saved. Below, the total number of  

images to be saved is displayed.

1 For example, if it is a series without phases, the phase-related options will not be displayed.
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» On the right, it is reported that images will be saved in the local database and in the selected 
PACS, and below, a list of the configured PACS is shown that allows choosing one or more.

The new series is always saved in the local database and is hence 
accessible from the machine where it has been generated. If the user 
selects one or more PACS, the new series is sent there after saving it to 
the database and allows it to be retrieved from another machine.

Viewer where it is applied

The active viewer (with the blue frame).
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Example

1. We draw an area in one of the viewers to save it. By opening the series selection menu (right 
click ) we see that the study has two series.
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2. We click on the toolbar button, and in the dialogue box we give a name to the new series and we 
choose to export only the current image and not send it to any PACS. We click on ExportExport .
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3. By opening the series selection menu (right click ) we see that the new series has appeared 
and we can assign it to the viewer.

8.3. Measurement and drawing tools

8.3.1. Distance

Function

It allows computing the distance between two points.

Shortcut

D

Mode of operation

Click  on the starting point to begin the measurement and click  again on the ending point to 
finish it. After placing the second point, the measured distance appears next to it. A started distance  
can be cancelled by pressing the Esc key before setting the second point.
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Viewer where it is applied

The viewer where the clicks  are made.

Example

8.3.2. TA-GT

Function

It allows performing a TA-GT measurement.

Mode of operation

Click  to set the starting point and click  again to set the second point; these two points define 
the reference line. Then two lines perpendicular to this one have to be created. With a third click  , set 
the first of these perpendicular lines —with a specific length—, and with a fourth click , set the second 
one —of the same length as the previous one. Between the two perpendicular lines, and passing through 
the last point, a fourth line perpendicular to these ones and parallel to the reference line appears, which 
is the one that is measured and indicates the separation between the two perpendicular lines. A started 
TA-GT measurement can be cancelled at any time before setting the last point by pressing the Esc key.
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Viewer where it is applied

The viewer where the clicks  are made.

Example

8.3.3. Angle

Function

It allows measuring the angle formed by two lines that converge at a point.

Shortcut

A

Mode of operation

Click  to set the first point, click  again to set the second point  —the vertex—, and click  a 
third time to set the last point. Once the three points are set, the measurement of the angle in degrees 
appears next to the angle’s vertex. The measured angle is the one formed by the two lines that intersect 
at the vertex. A started angle can be cancelled at any time before setting the third point by pressing the  
Esc key.
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Viewer where it is applied

The viewer where the clicks  are made.

Example

8.3.4. Cobb angle

Function

It allows measuring the angle formed by two lines that converge at an undefined point, useful for ex-
ample to measure scoliosis.

Shortcut

Shift+A

Mode of operation

Two lines must be drawn and then the angle between them is measured. Click  to start the first 
line and click  again to finish it; then click  to start the second line and click  again to finish it. 
Starviewer then calculates the convex angle formed by the two lines and displays it. Since the convex 
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angle is always calculated, the relative order of the points within each line does not matter.  A started 
measurement can be cancelled at any time before setting the last point by pressing the Esc key.

Viewer where it is applied

The viewer where the clicks  are made.

Example

8.3.5. Regions of interest (ROI)

Starviewer provides several tools  for drawing regions of interest  (ROI)  with different shapes.  A re-
gion of interest defines a region of an image on which geometric and statistical measurements are cal-
culated. Starviewer calculates the area in mm² (in px² if the image has no spatial information) and the 
mean and standard deviation  of the values of the pixels included in the ROI. For  colour  images (with 
more than one component), only the area is calculated. The mean and deviation are expressed in the 
corresponding units of the image, if this is the case (for example, HU (Hounsfield Units) are the units for 
CT). In PET images, the maximum and average SUV is also calculated, and in SPECT images the maxi-
mum, the sum of the counts within the ROI and the counts per  mm².  In merged images (PET-CT and 
SPECT-CT),  the statistical data of  both images are calculated. To  find out about what the SUV is  and 
how it is calculated, see section 9.12 Standardised Uptake Value (SUV).
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8.3.5.1. Elliptical ROI

Function

It allows the creation of a region of interest with elliptical shape.

Shortcut

R

Mode of operation

Press and hold down the left mouse button  at a point to start the ROI; drag the mouse to adjust 
the size of the ellipse and, when it has the desired size, release the left button . The ellipse is drawn 
inside the imaginary rectangle defined by the two points. A started ROI can be cancelled by pressing the 
Esc key before releasing the left button .

Viewer where it is applied

The viewer where the dragging has started.

Example
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8.3.5.2. Polyline ROI

Function

It allows the creation of a region of interest with a polygonal shape.

Shortcut

Shift+R

Mode of operation

Click  on the image to start the polygon, then keep on clicking  to add more points to the poly-
gon. To set the last point, a double click  is needed, and with this the polygon is closed and the mea-
surements are calculated. A started ROI can be cancelled at any moment before finishing it by pressing 
the Esc key.

Viewer where it is applied

The viewer where the clicks  are made.

Example
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8.3.5.3. Magical ROI

Function

It allows the creation of a region of interest that automatically expands to include neighbouring pix -
els with an intensity value similar to the initial point where the ROI has been started. The range of values 
that are considered to be similar is controlled with the tool itself.

Shortcut

M

Mode of operation

Press and hold down the left mouse button  at a point of the area that has to be included in the 
ROI. While holding down the left button , drag the mouse away from the point in any direction to ex-
pand the area included in the ROI, and near the starting point to reduce it. When the area is the desired 
one, release the left button . The ROI measurements are then calculated. A started ROI can be can-
celled by pressing the Esc key before releasing the left button .

Viewer where it is applied

The viewer where the dragging has started.
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Example

8.3.6. Circle

Function

It allows the creation of a circular region and indicates its centre.

Mode of operation

Press and hold down the left mouse button  at a point on the edge of the circular region, drag the 
mouse and release the left button  at the opposite point on the edge of the circular region to finish 
the circle. The drawn circle passes through the two points and its diameter is the distance between  
them. Once the circle is finished, its centre is indicated by a cross hairs.  A started circle can be can-
celled by pressing the Esc key before releasing the left button .

Viewer where it is applied

The viewer where the dragging has started.
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Example

8.3.7. Arrow

Function

It allows drawing an arrow.

Mode of operation

Click  on the starting point to begin drawing the arrow, and click  again on the ending point to 
finish it. The arrowhead is at the second point.  A started arrow can be cancelled by pressing the Esc 
key before setting the second point.

Viewer where it is applied

The viewer where the clicks  are made.
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Example

8.3.8. Erase

Function

It allows erasing the measurements and drawings carried out with the other tools (distances, ROIs,  
angles, etc.).  It is possible to erase objects one by one, those that lie within a rectangular area, or all  
those in a viewer.

Shortcuts

E (to enable the erasing tool) i Ctrl+E (to erase all measurements and drawings in the selected 
viewer)

Mode of operation

To erase a drawing or a measurement, click  on it. To erase the drawings and measurements that 
lie in a rectangular area, draw this area by dragging the mouse while holding down the left button . To 
erase all measurements and drawings in a viewer, select the viewer and click   the AAllll  of currentof current   

viviewerewer  option in the EErrasease  button menu or press the corresponding shortcuts.
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Viewer where it is applied

The viewer where the clicks  or the dragging are made, or the active viewer (with the blue frame) 
when erasing all drawings.

Example

8.3.9. Considerations on geometric measurements

8.3.9.1. 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 accord-
ing 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 indi -
cated to avoid confusion with the default measurement type.

The cases where each unit and each measurement type may be given are detailed below.

All geometric measurements are always displayed together with their 
corresponding unit, be they pixels (px) or millimetres (mm).
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8.3.9.2. 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 occurs in the absence of the following attributes in the im-
age:

» Pixel Spacing (0028,0030)

» Imager Pixel Spacing (0018,1164)

8.3.9.3. Measurements in millimetres

For the measurements to be shown in millimetres, at least one of the following attributes must be 
present in the image:

» Pixel Spacing (0028,0030)

» Imager Pixel Spacing (0018,1164)

In this case, additionally, depending on the modality, the present attributes and the corresponding 
values, more than one value may be calculated in the same measurement where each value has a spe-
cific meaning. The different types of measurement values that may be given and their possible condi-
tions are detailed below.

› Physical measurements

Measurements are considered to be physical when the following conditions are met:

» The image modality is CT, MR, PT, SC, US or NM

» There is the Pixel Spacing (0028,0030) attribute and it has a valid value

The Pixel Spacing attribute determines the physical space between two consecutive pixels, so the 
measurement taken on the image corresponds to the actual physical measurement on the patient.

› Measurements in projection radiography images

When dealing with projection radiography images (those  of CR, DX, RF, MG, XA, XC, IO, OP or ES 
modality), their own nature implies that different spacing attributes may be provided which make it pos-
sible  to  calculate different  types of  measurements.  The  different scenarios  that  may occur are de-
scribed below.

Measurement in detector

Measurements are 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 spacing attribute present

» The image contains both Imager Pixel Spacing (0018,1164)  and Pixel Spacing (0028,0030)  at-
tributes and they have the same value
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In projection radiography images, if no type is explicitly indicated, the 
default measurement is relative to the detector.

Calibrated measurement

The calibrated measurements may be given when the following condition is met:

» The image contains both Imager Pixel Spacing (0018,1164)  and Pixel Spacing (0028,0030)  at-
tributes and they have different values

In this case, Imager Pixel Spacing (0018,1164) indicates the spacing corresponding to the detector’s 
plane, and Pixel Spacing (0028,0030) a calibrated spacing that approximates the spacing to the image 
plane. This circumstance allows giving two measurements, that of the detector and the calibrated one.

If a calibrated measurement is displayed, it is always explicitly stated 
that it is calibrated, regardless of whether it is the only one displayed 
or whether there is also that of the detector.

Magnified measurement

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

» Image modality is MG

» The image contains the Imager Pixel Spacing (0018,1164) and Estimated Radiographic Magnifi-
cation Factor (0018,1114) attributes

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 cir-
cumstance also allows giving two measurements, that of 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 measure -
ment corresponds to the magnified one.

If a magnified measurement is displayed, it is always explicitly stated 
that it is magnified, regardless of whether it is the only one displayed or 
whether there is also that of the detector.

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 information.  A measure is considered to be of 
unknown meaning when the following conditions are met:

» The image modality is a projection radiography modality (CR, DX, RF, XA, XC, MG, IO, OP or ES)
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» The Pixel Spacing (0028,0030) attribute is the only spacing attribute present

If an unknown meaning measurement is displayed, it is always explicitly 
stated that it is of unknown meaning.

The fact that such a measurement is given is not normal and may 
indicate that there is an error or a problem in the generation of data of 
the acquired image. This problem should be reported to the modality’s 
technical team to correct it and properly generate the data.

8.3.9.4. Priority of measurements

As in some cases different types of measurements can be given, there must be clear criteria on  
what priorities are established between them according to each case.

» If the image is a projection radiography image:

› If the measurement does not come with a label and it is displayed in mm, then it is a mea-
surement relative to the detector’s spacing

› If the measurement can be given calibrated or magnified, this value is given as a priority to-
gether with a label that explicitly states this condition

» If the image is not a projection radiography image, then it is a physical measurement (mm) and  
does not come with any label

» If the conditions for an unknown measurement are met, the measurement comes with a label 
that explicitly states this condition

8.3.9.5. Measurements verbosity

Given that Starviewer can sometimes calculate more than one result for the same measurement, 
users might want to have more or less information depending on their preferences.  Starviewer allows 
choosing the verbosity of the measurements:

» Minimal: A single measurement is displayed (the one with highest priority if more than one can 
be calculated). The label for the measurements in the detector is not displayed. This is the de-
fault option.

» Minimal explicit:  Only one measurement is displayed, as in the Minimal verbosity, but in this 
case the type of measurement is always indicated, also for the measurements in the detector.

» Verbose: All measurements that can be calculated according to the image are displayed. The la-
bel for the measurements in the detector is not displayed.

» Verbose explicit: All measurements that can be calculated according to the image are displayed, 
and the type of measurement is indicated also for the measurements in the detector.
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The verbosity can be configured in the 2D viewer configuration options.

8.3.9.6. Accuracy and precision

In simple terms, accuracy measures how close the results are to the reality, while precision mea-
sures how much they vary when performing repeated measurements of the same thing.2

In Starviewer, the precision of measurements is limited mainly by the precision of the user or the in-
put device (the mouse) when trying to perform the same measurement, and also by the image resolu-
tion. On a lower degree, it is also limited by the precision of the DICOM Value Representation DS (Deci-
mal String)3, the precision of the C++ double type4,5, and the precision of the FPU of the specific CPU6.

On the other hand, accuracy depends on the calibration of the scanning device and the image reso-
lution.

Accuracy has been verified with several measurement tests, including tests with reference images7.

Numeric values in Starviewer are displayed with the following precisions:

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

» Angles are rounded to 1 decimal place

» Window width and level are displayed with different rounding levels according to their magni-
tude in absolute value. Let x be the value of the window width or level:

› If x ≥ 100, it is rounded to integer

› If 1 ≤ x < 100, it is rounded to a maximum of 2 decimal places

› If x < 1, it is rounded to 5 decimal places

» Pixel values are displayed with as many decimal places as needed (following the default C++ be-
haviour)

2 https://en.wikipedia.org/wiki/Accuracy_and_precision  
3 http://dicom.nema.org/medical/dicom/current/output/chtml/part05/sect_6.2.html  
4 https://en.cppreference.com/w/cpp/language/types#Floating_point_types  
5 https://en.wikipedia.org/wiki/IEEE_754  
6 https://en.wikipedia.org/wiki/Floating-point_unit  
7 http://www.dclunie.com/  
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9. Advanced visualization

9.1. Reconstructions

Function

It changes the cutting plane of the images.

Shortcuts

Ctrl+1 (axial), Ctrl+2 (sagittal), Ctrl+3 (coronal)

Mode of operation

Select the viewer where the reconstruction has to be changed and click  the corresponding icon. 
The image is immediately reconstructed with the selected plane.

Viewer where it is applied

The active viewer (with the blue frame).

Examples

9.2. Thick slab

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.  Select  the composition mode and the 
thickness next to the TThick hick SSlablab  button; the MMax. thicknessax. thickness  option sets a thickness that includes all 
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images with the current reconstruction. Finally, click  the Thick SlabThick Slab  button to enable it and click  
again to disable it.

If the composition or thickness options are changed while the thick slab is enabled, changes are ap-
plied immediately.

Controls next to the button may initially be hidden if the Starviewer window is small; if so, they can  
be displayed by clicking  the little arrow next to the button or by directly enabling the thick slab.

Viewer where it is applied

The active viewer (with the blue frame).

Examples
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9.3. Reference lines

Function

It allows visualising the intersection of the image plane of a viewer in all other viewers, helping to 
spatially locate the image.

Shortcut

L

Mode of operation

Click  on the toolbar button or press the shortcut to enable or disable the reference lines. While  
enabled, the image plane visible in the active viewer will be displayed in the form of two parallel lines in 
all the other viewers that meet the following conditions:

» That contains a series of the same study with the same Frame of Reference UID (0020,0052). 
This is usually the case if the patient has not moved between the series’ generation.

» That the angle between its image plane and that of the active viewer is between 45° and 135°. 
That is, if the active viewer is in axial, reference lines may be shown in sagittal and coronal view-
ers, but not in other axial ones.

Reference lines are usually displayed as two parallel lines to indicate the thickness of the image vis-
ible in the selected viewer. This thickness is the one defined by the DICOM data, or by the pixel spacing 
if it is a reconstruction, or the slice thickness if the thick slab tool is enabled. If it is an unrecon-
structed image and it does not have a defined thickness, a single line is displayed.

Viewer where it is applied

All those that meet the aforementioned conditions.
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Example

9.4. 3D cursor

Function

It allows marking a point of the image in a viewer and displaying the corresponding position in the 
other viewers.

Shortcut

C

Mode of operation

Click  on the toolbar button or press the shortcut to enable the 3D cursor. Then click  on a point 
in the image of a viewer and the same point will be marked with a cross hairs in all the other viewers 
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other viewers.
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that meet a condition, changing the displayed slice if needed. It is also possible to drag the mouse while  
holding down the left button  so that the other viewers are updated in real time. The condition for an-
other viewer to be updated is that the series it displays is from the same study and has the same Frame 
of Reference UID (0020,0052) (this is usually the case if the patient has not moved between the series’  
generation). To disable the 3D cursor, another tool has to be enabled.

Viewer where it is applied

All those that meet the aforementioned condition.

Example
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space.
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9.5. Cine

Function

It scrolls through the images automatically, as if it was a video. If the image has phases, it scrolls 
through the phases.

Mode of operation

Select  the viewer where the images have to be automatically  scrolled 
through and click  the toolbar button.

If the button’s submenu (Figure 17) is opened, different options  that af-
fect playback can be chosen:

» Scrolling speed

» LLoopoop : if enabled, when it reaches the end it returns to the beginning and continues

» BBoooomerangmerang :  if enabled, it alternately scrolls through in one direction and in the other one by  

changing direction each time it reaches and end; it only works if the LLoopoop  is enabled at the 
same time.

Viewer where it is applied

The active viewer (with the blue frame). If the active viewer is changed while the tool is enabled, it 
affects the new active viewer.

9.6. Voxel information

Function

It shows the value or values of a specific point in the image (a voxel). As many values as voxel com-
ponents are displayed (one value for greyscale images and 3 for colour images).  For merged images, 
the values of both images are displayed. The value is displayed together with the corresponding units, if  
any (for example, HU (Hounsfield Units) in CT images). For PET images, the SUV is displayed.

Shortcut

V

Mode of operation

Click  on the toolbar button or press the shortcut to enable or disable the tool. With the tool en -
abled, hover the mouse over the image and the value of the voxel that is under the pointer at any given 
time will appear.
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Viewer where it is applied

The viewer that is under the mouse pointer.

Example

9.7. DICOM information

Function

It opens a window that allows seeing all the information contained in the DICOM file of the image 
displayed in the selected viewer.

Mode of operation

Select the viewer  and scroll to the image whose information has to be displayed. Click  on the 
toolbar button to open the window with the DICOM information. To see the information of another im -
age, scroll to the other image and click  the toolbar button again to update the window’s information, 
no need to close it.

The window looks like this:
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The Meaningful tMeaningful tagsags  tab displays a small subset of tags that are considered meaningful accord-
ing to the modality. The AAllll tags tags  tab displays all the tags defined in the file and allows filtering them or 
highlighting some of them by using the SSeeaarcrchh  box.

Viewer where it is applied

It displays the information related to the visible image in the active viewer (with the blue frame) 
when it is enabled.

Example
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Figure 18: DICOM information. Left: meaningful tags. Right: all tags.

Figure 19: DICOM information by filtering to find the Spacing Between Slices tag.
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9.8. Manual synchronisation

Function

It synchronises a set of viewers so that when one of them changes the slice, the other synchronised  
viewers are moved the same distance (not the same number of slices). It is only applied to the synchro-
nised viewers that have the same anatomical plane, that is, an axial can be synchronised with an axial,  
but not with a sagittal (the manual synchronisation in the latter case has no effect).

This tool synchronises the movement distance, not the number of 
slices.

When the manual synchronisation is enabled in a viewer, the automatic 
synchronisation is disabled.

Viewer where it is applied

All the viewers for which it has been enabled.

It can be enabled or disabled for each viewer individually or for all at once.

9.8.1. For each viewer

The button is placed in the bottom-right corner of each viewer:

Function

It enables or disables the manual synchronisation in a viewer.

Mode of operation

Click  the synchronisation button of the viewer to enable its synchronisation and click  on the 
button again to disable it.

The synchronisation button switches between the two icons to indicate whether a viewer is syn-
chronised (closed chain) or not (open chain).

Viewer where it is applied

The viewer corresponding to the clicked  button.
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9.8.2. For all viewers

Function

It enables or disables the manual synchronisation in all viewers at once.

Shortcuts

U (to enable it) and Shift+U (to disable it)

Mode of operation

Click  on  the corresponding toolbar button or press the corresponding shortcut. The individual  
manual synchronisation buttons of each viewer are updated to reflect the new status.

Viewer where it is applied

All the viewers that have an image loaded.

9.9. Automatic synchronisation

Function

It synchronises all the viewers so that when one of them changes the slice, the other synchronised 
viewers are moved to the slice corresponding to the same position in the space. It is only applied to the  
synchronised viewers that have the same Frame of Reference UID (0020,0052) (this is usually the case 
if the patient has not moved between the series’ generation) and the same anatomical plane, that is, an 
axial can be synchronised with an axial, but not with a sagittal (the manual synchronisation in the latter  
case has no effect).

This tool synchronises the position in the space.

When the automatic synchronisation is enabled, the manual 
synchronisation is disabled in all viewers.

Shortcut

O

Mode of operation

Click  on the toolbar button or press the shortcut to enable or disable the automatic synchronisa-
tion. When enabled, each slice change in a viewer will be reproduced in those other ones that are com-
patible: same Frame of Reference UID (0020,0052) and same reconstruction.
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Viewer where it is applied

All of them.

9.10. Propagation

Function

It propagates a set of visualisation properties from the active viewer to the other ones, so that 
these properties are reproduced in the other viewers following some criteria that vary for each visuali -
sation property.

Shortcut

P

Mode of operation

Click  on the toolbar button or press the shortcut to enable or disable the propagation. When en-
abled, an initial propagation of the properties is carried out between all viewers giving priority to the ac-
tive viewer at that time, so that the properties are synchronised from the beginning.

The toolbar button has a submenu that allows choosing what properties are propagated (by default 
they are all propagated):

» Image oImage orientarientattiionon : image orientation (rotation and horizontal or vertical flip) is propagated.

Synchronised viewers: those that have the same anatomical plane and the same modality as the 
active viewer, or between the PET-CT and SPECT-CT modality pairs.

» PaPann : image position within the viewer is propagated between viewers that share the same coor-

dinate system (the same Frame of Reference UID (0020,0052)); if the coordinate system is dif-
ferent, it cannot be guaranteed that the same position is seen between viewers, and hence pan -
ning is not propagated.

Synchronised viewers: those that have the same anatomical plane and the same Frame of Refer-
ence UID (0020,0052) as the active viewer.

» PhPhasease : the phase is propagated.

Synchronised viewers: those whose secondary series (see 9.11 Fusion) is the main series of the 
active viewer.

» Thick slabThick slab : the composition mode and the thickness of the thick slab are propagated.

Synchronised viewers: those whose secondary series (see 9.11 Fusion) is the main series of the 
active viewer.
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» VOI LUTVOI LUT :  the window is propagated. If a default window is applied to the active viewer, the 

equivalent window is applied to the other ones (the automatic window of the active viewer cor-
responds to the automatic  window of the other ones,  the first DICOM  window of  one corre-
sponds to the first DICOM window of the other, etc.); if it is a custom window, the absolute val-
ues of the window width and level are propagated.

Synchronised viewers: those that contain the same series as the active viewer. For merged visu-
alisations, it is only applied to the matching series.

» ZoomZoom : the absolute value of the zoom is propagated.

Synchronised viewers: those that have the same anatomical plane and the same modality as the 
active viewer, or between the PET-CT and SPECT-CT modality pairs.

One can configure propagation to be enabled by default for certain modalities, as explained in sec -
tion 13.1 2D viewer. With the default settings it is enabled for CT, MR and PET modalities.

Examples

Propagation of window:

Propagation of zoom, pan and orientation:
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Figure 20: Left: initial window. Right: window changed in the axial viewer and propagated to the other ones.

Figure 21: Left: initial state. Right: zoom, pan and orientation changed in the bottom-left viewer and propagated to those with  
the same anatomical plane.
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Propagation of thick slab:

9.11. Fusion

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

» Both series have to share the same spatial identifier (Frame of Reference UID (0020,0052)), that 
is, that 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.

There is also the option to apply a fusion hanging protocol. In this case, the above restrictions 
do not apply and any pair of images that meet the restrictions of the hanging protocol itself can be  
combined. Starviewer does not currently have any fusion hanging protocol as standard, but the user or 
a technician can create custom ones.

In a 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 the space. If an area only avail-
able in the CT is explored, the PET or SPECT secondary series is not displayed.

The contribution of each series to the final fusion image is, by default, 50% of each series, but it can 
be adjusted with 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 bottom-right 
corner of the viewer.

When a PET-CT or SPECT-CT fusion is displayed, some tools behave differently than 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.
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Figure 22: Left: without thick slab. Right: Maximum thickness MIP applied to PET and propagated to the secondary series (PET)  
of the fusion.
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» The voxel information tool displays two values, one from each series. For the PET image, the 
SUV is displayed whenever possible.

» The ROI tools, besides the corresponding ROI values of the CT image, show the maximum and 
average SUV for PET-CT, and the total and per mm² counts for SPECT-CT.

On the other hand, there are certain functionalities and tools that are not synchronised between the 
CT and PET or SPECT fused images, and they must be applied separately. When acting on the combined 
viewer, windowing, phase change and thick slab are only applied to the main series, that is, the 
CT one. To act on the secondary series, the PET or SPECT one, the propagation through a secondary 
viewer is needed. The PET or SPECT series has to be loaded in another viewer; then, through this viewer 
and with the propagation enabled, it is possible to synchronise and change the phase, the window or the 
thick slab of the fused PET or SPECT series. The exception is the window change of the secondary se-
ries, the «burning», which can be performed directly on the combined visualisation using the window-
ing tool by holding down the Shift key.

These differences are summarised in the following table:

Action
How to apply it to the primary image 
(CT)

How to apply it  to the secondary im-
age (PET or SPECT)

Windowing Apply  the  action  to  the  combined 
viewer

Apply  the  action  to  the  combined 
viewer  while  holding  down  the Shift 
key;  alternatively,  apply  the action to 
another viewer with the same PET or 
SPECT series with the propagation en-
abled.

Phase change
Thick slab

Apply  the  action  to  the  combined 
viewer

Apply  the  action  to  another  viewer 
with  the  same PET or  SPECT series 
whith the propagation enabled

Colour function Not applicable Select the colour function on the com-
bined viewer

The rest of functionalities and tools do not depend on the content of the image, so they behave ex -
actly the same as with a simple visualisation.

The «burning» of the fusion (i.e. the window of the PET or SPECT image) 
can be adjusted by using the windowing tool on the combined viewer 
while holding down the Shift key.
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Example

9.11.1. Fusion layout

The button is placed at the bottom-right corner of the viewers that display a fusion:

Function

It allows the application of a default fusion layout that includes different viewers with the fusion, the 
individual series and different reconstructions.

Mode of operation

Click  on the button and then click  on one of the provided layouts. The selected layout re-
places the current window layout.

The following layouts are available:

» 2×1 CT: one viewer with the CT and one with the fusion, with the reconstruction of the original  
combined viewer

» 2×1 PT/NM: one viewer with the fusion and one with the PET or SPECT, with the reconstruction 
of the original combined viewer
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Figure 23: PET-CT fusion with different views. In the columns, from left to right: CT, fusion, PET. In the rows, from top to bottom:  
axial and coronal.



2021-03-31 • №440 • 🅿

Starviewer 1.1

User guide

» 3×1: one viewer with the CT, one with the fusion and one with the PET or SPECT, with the recon-
struction of the original combined viewer

» 2×3 CT: one column with the CT and one with the fusion, and one row for each reconstruction  
(axial, coronal, sagittal)

» 2×3 PT/NM: one column with the fusion and one with the PET or SPECT, and one row for each 
reconstruction (axial, coronal, sagittal)

» 3×3: one column with the CT, one with the fusion and one with the PET or SPECT, and one row 
for each reconstruction (axial, coronal, sagittal)

» MPR R: the three reconstructions (axial, coronal, sagittal) with the fusion, with the axial one cov-
ering the right half of the window

Viewer where it is applied

All of them: the selected layout replaces the current window layout.

Example

1. Load a fusion in a viewer:
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2. Apply a fusion layout:

3. Result:

9.11.2. Fusion balance

The button is placed at the bottom-right corner of the viewers that display a fusion:

Function

It controls the  contribution of each  individual  image to the final fused image. This allows seeing 
only the primary image (balance 100%–0%), only the secondary (balance 0%–100%), or  any combina-
tion in between that makes one of the images contribute more to the final result than the other one. The 
initial balance is always 50%–50%, so that both images have the same contribution to the final result.

[en] User guide 94 • 136

Starviewer
Medical Imaging Software



2021-03-31 • №440 • 🅿

Starviewer 1.1

User guide

Mode of operation

Click  on the button in a combined viewer; a slider will appear with which the balance can be ad -
justed to one side o to the other one.

Viewer where it is applied

The viewer whose button has been clicked .

Example

9.12. Standardised Uptake Value (SUV)

The SUV is a value commonly used in the PET modality image analysis. It is commonly defined as 
the ratio of the radioactive concentration C of the tissue [Bq/ml] at time t and the injected radioactivity, 
multiplied by a normalisation factor such as the body weight.

The SUV is computed when a ROI is drawn or the voxel information tool is used on a PET image 
or a PET-CT fusion. In the case of the ROI, the maximum and average SUV of the region is computed.

There are three normalisation methods available:

» Body weight

» Lean body mass

» Body surface area

The user can select the  normalisation method in the  2D viewer configuration options.  Body 
weight is used by default.
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Figure 24: Left: slider to control the fusion balance. Right: annotation to indicate the current fusion balance.
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The normalisation method applied is indicated in the annotation that displays the SUV as follows:

» bw: body weight

» lbm: lean body mass

» bsa: body surface area

Each measurement  is also displayed together with the corresponding units, which  depend on the 
normalisation method:

» g/ml: for body weight and lean body mass

» cm²/ml: for body surface area

9.12.1. Formulae

9.12.1.1. SUV

SUV=
C (t )
Di×d

×N

Parameter Description Unit
C(t) Radioactive concentration Bq/ml
Dᵢ Injected radioactive dose Bq
d Decay correction factor
N Normalisation  factor  selected  (body 

weight, lean body mass or body surface 
area)

g (body weight and lean body mass)
cm² (body surface area)

9.12.1.2. Decay correction factor

The injected dose Dᵢ to calculate the SUV is corrected by the radioactive decay factor that exists be-
tween the injection time and the beginning of the acquisition through the formula8

d=2
(
−Δ t
T1/ 2 )

Where:

» T1/2 is the half-life in seconds

» The calculation of Δt is given according to the value of the Decay Correction (0054,1102) DICOM 
attribute:

› If it is START: Δt is the time interval between the administration of the dose and the acquisi -
tion of the image, in seconds

› If it is ADMIN: Δt is 0

8 https://en.wikipedia.org/wiki/Exponential_decay#Half-life  
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The calculation of the time interval is preferably 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 is done with the Series Time (0008,0031) and 
Radiopharmaceutical Start Time (0018,1072) attributes, assuming that 
the administration of the dose and the acquisition of the images have 
been done the same day.

If any of these attributes is also missing, the calculation of the SUV 
cannot be carried out.

9.12.1.3. Lean body mass

The lean body mass is calculated with two formulae, Morgan’s9 or James’10,  depending on the pa-
tient’s sex:

» Males (Morgan): LBM=1.1×W−120×(WH )
2

» Females (James): LBM=1.07×W−148×(WH )
2

Where:

» W is the weight of the patient in kg

» H is the height of the patient in cm

9.12.1.4. Body surface area

To obtain this value, the Du Bois’11 formula is used:

BSAcm 2=71.84×H 0.725
×W 0.425

Where:

» W is the weight of the patient in kg

» H is the height of the patient in cm

9 Denis J. Morgan, Kelly M. Bray. Lean body mass as a predictor of drug dosage. Implications for drug therapy. Clinical 
Pharmacokinetics. 1994, Vol. 26, 4, pp. 292–307. https://doi.org/10.2165/00003088-199426040-00005

10 W. Philip T. James. Research on obesity. London: Her Majesty’s Stationery Office, 1976. ISBN 0114500347.
11 Delafield Du Bois, Eugene F. Du Bois. 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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9.12.2. Required data

The following table indicates the DICOM attributes required for the SUV calculation. The lack of any 
of these attributes may make it impossible to calculate the SUV or some of the normalisation types.

Attribute Description Required for
(0010,1030) Patient’s weight All normalisations (bw, lbm, bsa)
(0010,1020) Patient’s height lbm and bsa
(0010,0040) Patient’s sex lbm
(0008,0021) Series date Decay correction factor
(0008,0031) Series time Decay correction factor
(0018,1078) Dose administration date and time Decay correction factor
(0018,1072) Dose administration time Decay correction factor
(0018,1075) Half-life Decay correction factor
(0018,1074) Radioactive  dose  administered  to  the 

patient at the administration time
Injected radioactive dose

(0054,1001) Units of pixel values SUV:  units determine whether it can be 
calculated or not

9.12.2.1. Manufacturer exclusive attributes

Depending on the manufacturer of the modality, some private attributes are needed to calculate the 
SUV.

Manufacturer Attribute Description Required for
Philips (7053,1009) Pixel conversion factor Converting pixel values to Bq/ml

9.13. MPR 2D viewer

The MPR 2D viewer allows performing reconstructions of a series in any cutting plane, even if it is 
not  orthogonal. It  allows manipulating two additional cutting planes that form the resulting images, 
thus being able to see images in planes different from the acquisition one.

The cutting planes can be moved as follows:

Movement Operation
Rotation Hover the pointer over one of the lines and drag the mouse in the desired direction 

while holding down the left button .
Positioning Hover the pointer over one of the lines and drag the mouse in the desired direction 

while holding down the left button  and the Ctrl key.

The spheres located on the lines indicate the rotation centre of the cutting planes.
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The MPR 2D viewer also has different calculation tools:

» Distances  , TA-GT

» Angles  , Cobb angles

» Elliptical  , polyline, magical ROIs (regions of interest)

» Circle  

» Arrow  

» Erase  

And also general tools:

» Scroll  

» Zoom  

» Magnify  

» Export a screenshot to an image format   (.jpg, .png, .bmp, .tiff)

» Exporting to PACS  

» Hide the patient's information of the viewer  

» Visualise voxel information  
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9.14. 3D viewer

It visualises all the information of a series in 3D by means of volume rendering, with tools that allow 
the application of different colour functions or clipping a part of the volume.

There are several  default  rendering styles that  combine a  transfer  function (colour and opacity  
scale) with a set of parameters that affect the 3D rendering (mainly lighting parameters). The available 
default rendering styles are the following ones:

To apply one of these styles, double-click  on the corresponding image.

The 3D viewer has different tools:
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» Switching views (axial, sagittal, coronal)  

» Zoom  

» 3D rotation  

» WW/WL  

» Pan  

» Clipping planes   (to clip the volume)

» Screenshot  

» Sending image to PACS  

9.15. Clipping planes

Function

It allows clipping a volume within a 3D viewer to remove areas of the volume that users do not want 
to visualise. These areas are hidden from the visualisation, but the information is not deleted, so that 
they can be visualised again by changing the clipping planes.

Shortcut

B

Mode of operation

When the tool is enabled, a box containing the volume appears. The part of the volume inside the  
box is visible, and the part that lies outside becomes invisible. The size, shape, orientation and position 
of the box can be interactively altered with different mouse actions and the volume rendering is updated  
at all times.
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The box has six faces, and at the centre of each face there is a ball that allows modifying it. There is  
also a ball at the centre of the box that allows modifying the whole box.

To clip on one face, click and hold down the left mouse button  on the ball of the corresponding 
face and drag it. This allows moving the plane along its normal.
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To scale the box, click and hold down the right mouse button  on the box or one of the balls, and 
drag up to expand the box or down to reduce it.

To move the box, click and hold down the middle mouse button or the wheel  on the box or one of 
the balls, and drag it in the desired direction.

To rotate the box, click and hold down the left mouse button  on the box (not a ball) and drag in 
the direction of rotation.
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If the clipping planes tool is disabled, the volume is kept clipped. If the tool is enabled again, a new 
box appears that can be manipulated to show other parts of the volume or show it in its entirety again.

Viewer where it is applied

The 3D viewer.

Example

9.16. 3D rotation

Function

It allows rotating a volume within a 3D viewer.

Shortcut

Q
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Figure 25: Clipping planes in action. Left: initial state after enabling the tool; the balls at the centres of the planes can be seen.  
Centre: moving a face (the one with a different colour and the red ball) to clip the volume. Right: final state after clipping and  

disabling the clipping planes tool to hide the box.
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Mode of operation

Drag the mouse while holding down the right button  to rotate the volume in the direction of the 
movement. If the Ctrl key is held down while dragging, a rotation is made around the axis perpendicu-
lar to the screen.

Viewer where it is applied

The 3D viewer.

Example

9.17. External applications

If external applications have been defined in the Starviewer configuration, these will be displayed in 
the TToolsools >  > External External aapppplicalicattionsions  menu. To learn how to configure them, check section 13.7 Exter-
nal application.

When clicking  on one of the menu’s elements, certain information (as configured) will be trans-
mitted from the active viewer to the corresponding application. This allows the external application to 
know the current working context and act properly (for example, by showing the same study  that is 
opened in Starviewer).
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Figure 26: Left: initial state. Right: after rotating the volume.
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9.18. PDF

If one opens a study containing one or more series with encapsulated PDF, the PDF extension will  
be opened. It  contains a list  of icons representing the different encapsulated PDF contained in the  
study.

By double-clicking  on one of the icons, the corresponding PDF is  de-encapsulated and opened 
with the system’s default PDF viewer.
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10. Diagnosis tests
To access the diagnosis tests, go to the TToolsools >  > Run diagnosis testsRun diagnosis tests  menu. Its functionality is to 

verify a series of system parameters and run a set of tests that allow evaluating whether the system is 
well configured  and meets the recommended requirements, and diagnosing errors and possible prob-
lems.

When selecting the menu, a window is opened informing that the tests are running and displaying a 
progress indicator.

Once the tests are completed, a window appears with the results. If no test has failed, users are in-
formed that the tests have been completed successfully and they are offered the option to view the de-
tails of the results. If there are errors or warnings, a short message is displayed for each of them as well 
as another one to see the system information. By clicking  on each message, it can be expanded to 
see the details. At the bottom of the window there is a button to save the results and another one to 
close the window.

Results are classified into three groups:  the correct ones, the warnings and the errors. For each 
group there is a corresponding button to show or hide the results; by default, only the warnings and the  
errors are displayed, if any. The system information can always be viewed.
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Correct results indicate that it has been possible to run the test and 
that the expected result has been obtained.

Warnings indicate that something is not properly configured, or that the 
application may not work as expected but can still be used. However, it 
is recommended not to have warnings.

When there is an error, the test may not have been run, or its result may 
not be correct.

With the details of warnings and errors, a hint is sometimes provided about how to solve them.

The SSaveave  rresultsesults  button allows saving the results of the tests to a file. This is useful to email 
them to the support address support@starviewer.udg.edu to help the developers diagnose a prob-
lem.
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11. DICOM Print
This extension allows printing images in DICOM format in DICOM printers. It can be accessed from 

the ViVissualizaualizattiionon > DICO > DICOM PrintM Print  menu.

In this window, the printing preferences are displayed on the left, and the image to be printed on the  
right. The viewer allows  changing the image, the series and the patient study by using the  patient 
menu (right button ). It also allows changing the window of the images by using the windowing 
tool or the selection of default windows tool. Finally, the image can be restored to the initial state 
with the restore tool, accessible through the toolbar button and the shortcut (Ctrl+R).

The left panel allows choosing different parameters such as:

» Printer (see 11.2 Add a printer)

» Number of copies

» Film size

» Film type

» Orientation

» Printing grid size

» Images to print: current or a range of images (see 11.1 Selection of images to print)
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11.1. Selection of images to print

The printing tool allows printing one or several images, even from different series, on the same film.  
One or more images can be added for printing with the following steps:

1. Select the series that contains the images in the viewer on the right.

2. Select the images to print using the options in the Images to print box.

Images can be selected in different ways:

› Current image: it adds only the current displayed image to the list of images to print.

› Selection: it adds a subset of images from the series according to the following criteria:

~ From: initial image of the range.

~ To: final image of the range.

~ Interval: leap between images, that is, after how many images one is taken.

3. Click  on the AAdddd  toto  printprint  button.

The steps can be repeated as many times as needed until all the desired images have been added. 
Images can be removed from the printing list by selecting them in the list and clicking  the RRemoveemove   

selecselecttionion  button, or by clicking the CClearlear  button to empty the list. To print the images, click  on the 
PPrintrint  button.
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Example

11.2. Add a printer

To add a printer, click  the button next to the printer selection drop-down menu (  icon). The fol-
lowing window appears:

[en] User guide 111 • 136

Starviewer
Medical Imaging Software

Figure 28: Example of selection of images to print. Image 52 from series 2 has been selected to print, then all images from se-
ries 2, and finally those images from series 3 between 65 and 450 with an interval of 94, thus including images 65, 159, 253,  

347 and 441. As indicated at the bottom left, 17 films will be printed, according to the print settings and format.
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The main actions in this window are:

» AAdd new printerdd new printer : it opens a small window (Figure 29) that allows defining the main printer set-

tings:

› AE Title: name of the printer according to its DICOM configuration.

› Hostname: IP address of the printer.

› Port: printer listening port.

› Description: short text to help users distinguish the printer.
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› Default printer: if the checkbox is checked, the printer will be set as the default printer, the 
one initially selected when the DICOM Print extension is opened (only one can be set as the  
default).

» RRemove printeremove printer : it removes the selected printer from the list.

» TTest printerest printer : it checks the connection with the printer. If the test fails, it may be that the printer 

is not available or that some of the settings, such as the AE Title and the port, are incorrect.

After adding a printer or selecting one from the list, the other settings that appear in the window can 
be configured.

For advanced printer settings, check the application’s administrator 
guide.
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12. Menus
In the menu bar the following elements are found:

» File

» Visualisation

» Tools

» Window

» Help

12.1. File

From this menu,  it is possible to manage the data sources to be consulted and carry out a basic 
management of the application.

» New window: it opens a new Starviewer empty window. Shortcut: Ctrl+N.

» Local database studies: it opens the local database window to view and open studies previ-
ously retrieved. Shortcut: Ctrl+L.

» PACS: it opens the PACS query window to query and retrieve studies. Shortcut: Ctrl+P.

» Open DICOMDIR: it opens a window that allows opening a DICOMDIR stored on the computer,  
or an external drive, or a CD, etc. Shortcut: Ctrl+D.

» Open files:  it allows opening local files in DICOM format (*.dcm) or other formats supported 
by Starviewer such as MetaImage (*.mhd). Shortcut: Ctrl+O.

» Open files from a directory:  it  allows opening all  files in any supported format that are 
within a selected folder and its subfolders. Shortcut: Ctrl+Shift+D.

» Close: it closes the current window tab (extension). Shortcut: Ctrl+W.

» Exit: it closes Starviewer. Shortcut: Ctrl+Q.
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12.2. Visualisation

Once a study has been opened, users can choose between different viewer types or extensions that 
provide different functionalities:

» DICOM Print  

» MPR 2D  

» PDF   (it is opened by default when a study containing encapsulated PDF is opened)

» 2D viewer   (it is opened by default when a study is opened, unless it only contains encapsu-
lated PDF)

» 3D viewer  

For each viewer or extension opened from this menu, a new tab appears. If the selected element is  
already opened, the corresponding tab is activated; a new one is not opened.

12.3. Tools

This menu includes several functionalities not related to opening or visualising images.

» Language:  it allows changing the language of the application. After changing the language it 
is necessary to close and reopen Starviewer to implement the change.

» Configuration: it opens the configuration window.

» Run diagnosis tests: see section 10 Diagnosis tests.

» External applications: it allows running the external applications.

» Show patient identification in window title: it allows enabling or disabling the option of 
displaying the name and identifier of the patient in the title bar of the current Starviewer window.  
It is independent for each window and enabled by default.
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12.4. Window

This  menu allows  moving  the  window  to  another  screen  or  maximising  it  to  take  up  multiple  
screens.

12.4.1. Move to screen

It moves the Starviewer window to a specific screen. The menu shows the current screen configura-
tion. By clicking  one of the displayed screens, the window is sent to the corresponding screen.

12.4.2. Maximise to multiple screens

Shortcut: Ctrl+Shift+M.
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This feature adjusts the size of the Starviewer window so that it takes up the maximum number of  
screens as long as they together form a rectangular space. Horizontal expansion is first considered, and 
then the vertical one.

Keep in mind that for the expansion to work, the screens must have 
exactly the same number of pixels at the edges that touch each other. 
Otherwise, a rectangular shape is not detected.

12.4.3. Move to previous screen

Shortcut: Ctrl+Shift+←

This function moves the window to the previous screen following a circular sequence as in Drawing  
3.

12.4.4. Move to next screen

Shortcut: Ctrl+Shift+→

This function moves the window to the next screen following a circular sequence as in Drawing 3.
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Drawing 1: Example of maximisation to multiple screens. On the left the window is displayed in black and the screen layout in  
blue, in the initial state. On the right the result of maximising to multiple screens; the window has expanded taking up four  

screens horizontally.

Drawing 2: Another example of maximisation to multiple screens. On the left the window is displayed in black and the screen  
layout in blue, in the initial state. On the right the result of maximising to multiple screens; the window has expanded taking up  

six screens, two wide and three high.
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12.5. Help

This menu provides access to the guides, the log and information concerning Starviewer.

» User guide: it opens this user guide in PDF.

» Quick start guide: it opens the quick start guide in PDF, which explains the basic steps to get 
started with the program.

» Shortcuts guide:  it opens a PDF document that indicates all the keyboard shortcuts in the 
application. The same information can be found in section 14 Keyboard shortcuts.

» Information about use as medical device: it shows a window with indications to ensure 
a proper use of Starviewer when used as a medical device for diagnosis in human patients.

» Show log file:  it shows a window with the content of the log file that Starviewer generates 
with its use. The information it contains is often useful for developers to diagnose application 
problems.

» Release notes:  it shows a window with the news, improvements and corrections of the last  
version of the program as well as of the previous ones.

» About: it shows a window with information about Starviewer, including its version, support con-
tact address, web, etc. The LLicenceicence  informationinformation  button shows information about Starviewer’s 
own and third-party licences.
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13. Configurations
The configuration window, accessible from the TToolools > Configuras > Configurattiionon  menu, allows configuring 

various elements to fit the user’s preferences. Parameters are grouped into different sections which can 
be selected from the left panel of the window:

» 2D viewer

» 2D viewer layout

» PACS

» Local database

» RIS listener

» DICOMDIR

» External application

» Magnification

The options within each section are described below.

13.1. 2D viewer
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Options Description Default value
Slice scroll loop It changes the behaviour of the image scrolling tool 

by doing a loop when it reaches an end, that is, the first 
comes after the last, and vice versa.

Disabled

Phase scroll loop It changes the behaviour of the phase change tool 
by doing a loop when it reaches an end, that is, the first 
comes after the last, and vice versa.

Disabled

Infinite mouse scroll It causes the mouse to teleport  itself  to the opposite 
end when it  reaches an end of the viewer where it  is 
acting, thus allowing a constant scrolling.

Enabled

Change  series  with 
mouse wheel

It causes the wheel to be used for navigating the series 
of a study in the same way as scrolling with the + 
and - keys.

Disabled

Enable  reference 
lines for

It causes the reference lines to be automatically en-
abled when a study with one of the selected modalities 
is opened.

Enabled for MR

Enable  automatic 
synchronisation for

It causes the automatic synchronisation to be au-
tomatically enabled when a study with one of the se-
lected modalities is opened.

Enabled  for  MR 
and CT

Zoom tool by default 
for

When a study with one of  the selected modalities is 
opened, the default tool is zoom instead of scrolling 
and phase change.

Enabled  for  CR, 
DX,  MG,  MR,  OP 
and RF

Enable  propagation 
for

It  causes the propagation to  be  automatically  en-
abled when a study with one of the selected modalities 
is opened.

Enabled  for  CT, 
MR and PT

Measurements  de-
scription verbosity

It  allows  choosing  the verbosity  for  measure-
ments that may give more than one result depending 
on the existing image attributes.

Minimal

Preferred  SUV  mea-
surement normalisa-
tion type

It  allows  choosing  the  normalisation  factor  used  in 
SUV measurements.

Body weight

Magnifying  glass 
tool zoom factor

It configures the zoom factor of the magnifying tool. 4x

Cross hairs size It allows setting the cross hairs size for the circle and 
3D cursor tools.

10, 30

Show  viewers  tex-
tual  information  by 
default

It causes the textual information to be displayed by 
default in viewers.

Enabled
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13.2. 2D viewer layout

This section allows configuring how the 2D viewer images are laid out when a study is opened de-
pending on the modality. There is a tab for each modality.

Options Description Default value
Use  hanging  proto-
cols if available

If it is enabled and a study of the modality is opened, 
priority  will  be  given  to  applying the  best  applicable 
hanging protocol. If it is disabled or there is no ap-
plicable  hanging  protocol,  an automatic  regular 
layout will be applied according to the parameters de-
scribed in the following points.

Enabled  for CR, 
CT,  MG,  MR  and 
US

Layout by If the layout is by series, each viewer is assigned a dif-
ferent series,  sorted by series number. If the layout is 
by images, each viewer is assigned a different image, 
regardless of the series, sorted by series number and 
image number within the series.

Series  for CT, 
MR,  NM,  PT,  SC 
and XA;  images 
for the rest.

Layout direction It  decides in  which order the viewers of the grid are 
filled: by rows (left to right) or by columns (top to bot-
tom). Always starting with the top-left viewer.

Left to right

[en] User guide 122 • 136

Starviewer
Medical Imaging Software



2021-03-31 • №440 • 🅿

Starviewer 1.1

User guide

Exclude from layout It allows excluding some types of images from the reg-
ular layout that are considered little relevant.

CT localisers and 
CT  attenuation 
correction (B08s) 
enabled  for  CT, 
and  MR  surveys 
enabled for MR

Maximum number of 
viewers

Maximum number of viewers that will be created with 
the  automatic  layout  when  the  study  is  opened.  No 
more viewers will be created even if there are series or 
images left to view.  More  viewers than necessary will 
also never be created if there are few series or images.

As many as pos-
sible (equivalent 
to 48)

Restore defaults It restores the default values of the selected modality.

13.3. PACS

This section allows configuring remote PACS servers and the parameters of the local node.

13.3.1. PACS servers

In this tab there is a list of the configured PACS servers, and below some configuration fields and  
some buttons.
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To add a new server, fill in all the fields (AE Title, address, ports, etc.) and click  the AAdddd  but-
ton.  If  the Default  query PACS option  is  checked,  the  corresponding PACS will  be selected for 
queries when Starviewer is opened.

To modify an existing server, click  on it in the list, modify the required fields, and then click  
the UUpdatepdate  button.

To delete a server, click  on it in the list and then click  the DDeleteelete  button.

The TTestest  button allows testing whether a server is responding taking into account the current field 
settings.

13.3.2. Local configuration

This tab allows configuring the connection settings of the local machine with the PACS servers.

Options Description Default value
Local machine AE Ti-
tle

The DICOM identifier of this machine that is sent to the 
PACS.

The hostname of 
the machine

Incoming  connec-
tions port

The port where Starviewer will  be listened to retrieve 
studies from the PACS.

4006

Maximum  seconds How many seconds to wait  for  a  response from the 20
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Options Description Default value
for timeout PACS before giving up.
Maximum simultane-
ous connections

Maximum number of connections that can be active at 
the same time, at any time, including queries and up-
loads; downloads are always carried out one by one.

3

Institution  contact 
information

It allows adding information about the institution. This 
information will  appear in the readme.txt file in the 
DICOMDIR that are created.

13.4. Local database

Options Description Default value
Database location File where the local database is stored. Windows: 

%  USERPROFILE  
%\.starviewer\
pacs\database\
dicom.sdb
Linux: 
~/  .star  viewer/  
pacs/database/
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Options Description Default value
dicom.sdb

DICOM  files  cache 
location

Directory where the retrieved studies are stored. Windows: 
%  USERPROFILE  
%\.starviewer\
pacs\dicom\
Linux: 
~/  .starviewer/  
pacs/  dicom/  

Minimum  space  re-
quired in hard disk to 
retrieve  DICOM  ob-
jects

It  allows defining the minimum disk  space  in  GB re-
quired to retrieve or import studies.

5

Automatically  delete 
studies not viewed in 
the last X days

If enabled, when Starviewer is opened it deletes all the 
studies  that  have  not  been opened in  the  time  indi-
cated. This allows freeing up space automatically.

Enabled, 7

Delete  studies  to 
keep  X  GB  of  free 
space

If it is enabled, an attempt is made to retrieve or down-
load a study, and there is less free space than the mini-
mum one indicated in the other parameter, the applica-
tion deletes the studies that have not been viewed for 
the longest time to free up space until  the minimum 
space indicated in the other parameter plus the space 
indicated here is reached.

Enabled, 2

Delete all studies It deletes all retrieved studies.
Compact database It  reduces  the  database size  and  makes  local  study 

queries faster.

When old studies are deleted in order to free up space to retrieve a new 
one, the space attempted to be freed up is the bare minimum plus an 
extra space so that this process does not have to be done so often. 
Both values are controlled by the two parameters described above.

If, after deleting all studies, the bare minimum cannot be reached, it is 
not allowed to retrieve more studies. In this case, disk space should be 
freed up by using another tool or by changing the cache location to a 
disk with more space.
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13.5. RIS listener

Options Description Default value
Listen  to  RIS  re-
quests on port

If  enabled,  Starviewer  listens  on the  indicated  port 
waiting  for  a  RIS  request.  It  also  affects  integration 
with SAP.

Enabled, 11110

Automatically  view 
the studies upon re-
ception

If enabled, studies requested by RIS or SAP are auto-
matically retrieved and opened. Otherwise they are just 
retrieved.

Enabled
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13.6. DICOMDIR

Options Description Default value
Convert  all  images 
to  Explicit  Little  En-
dian

If enabled, all images are converted to Explicit Little En-
dian when creating the DICOMDIR.  This may improve 
compatibility with other viewers.

Disabled

Application path Path to the program executable to burn optical discs. Windows:  %  Pro  -  
gramFiles%\  Img  -  
Burn\Img-
Burn.exe
Linux:  /usr/bin/
k3b

Application  parame-
ters

The arguments that the optical disc burning program 
should receive.

Windows: /MODE 
write  /SRC %1  /
EJECT YES /VER-
IFY  NO  /CLOS-
ESUCCESS  /
START
Linux:  --nosplash 
%1
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Use different param-
eters for CD and DVD 
burning

It  allows  defining  different  arguments  depending  on 
whether a CD or a DVD is burnt.

Windows:  dis-
abled
Linux:  enabled. 
CD parameters: --
nosplash  --cdim-
age %1.  DVD pa-
rameters:  --nos-
plash --dvdimage 
%1

Copy  folder  content 
to DICOMDIR

These options allow the content of the specified folder 
to be copied to the DICOMDIR whenever one is created. 
Whether the copy is carried out or not can be discrimi-
nated depending on whether a DICOMDIR is created on 
an optical medium or on a hard disk or USB drive. It 
may be useful to include a DICOM viewer with the DI-
COMDIR.

All disabled

13.7. External application
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External applications consist in a URL that can be opened in the browser or executed as a system 
command.  New ones can be added with the  AAdddd URL URL  or AAdddd  commandcommand  buttons. If a URL or com-
mand has one of the parameters described below, then this parameter will be replaced by the value of 
the corresponding DICOM attribute. If it is opened with the browser, then the special characters will be 
encoded with the percentage method (also known as «URL encoding»).

» {%StudyInstanceUID%} (0020,000D)

» {%SeriesInstanceUID%} (0020,000E)

» {%AccessionNumber%} (0008,0050)

» {%PatientID%} (0010,0020)

Be aware of the risks when defining external applications. Code 
injection attacks through command invocation may happen when 
opening a malicious DICOM file. Files may also be altered by MITM 
attacks between Starviewer and the PACS server.

The order of external applications is taken into account when generating the menu and the key-
board shortcut mapping. It can be altered by selecting a table row and using the UpUp  and DDownown  but-
tons.
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13.8. Magnification

This section of the configuration allows enabling an option to enlarge application text and icons. A 
preview of how they will look like depending on the magnification level is shown. To apply the changes,  
Starviewer must be restarted.

Magnification is useful when Starviewer is used on very large screens 
such as those of mammography.
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14. Keyboard shortcuts

14.1. Main shortcuts

14.2. Other shortcuts

Icon Function Shortcut Icon Function Shortcut
Axial view Ctrl+1 New window Ctrl+N

Sagittal view Ctrl+2 Close tab Ctrl+W
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Icon Function Shortcut Icon Function Shortcut
Coronal view Ctrl+3 Exit Ctrl+Q

Capture current image Ctrl+S Local database studies Ctrl+L

Capture all of current series Ctrl+A PACS Ctrl+P

Erase all annotations Ctrl+E Open DICOMDIR Ctrl+D

Restore viewer to the initial state Ctrl+R Open files Ctrl+O

Cobb angle Shift+A Open files from a directory Ctrl+Shift+D

Polyline ROI Shift+R Maximise to multiple screens Ctrl+Shift+M

Magnify Shift+Z Move to previous screen Ctrl+Shift+←

Desynchronise all viewers Shift+U Move to next screen Ctrl+Shift+→

External applications Shift+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 manipu-
lating,  storing and transmitting medical  imaging information. The standard includes a 
definition of the DICOM file format and the communication protocols, based on 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 inte-
gration and communication of  scanners,  radiographic  devices,  servers,  workstations 
and a variety of hardware from different vendors.

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

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

Store: It is a DICOM service used for sending images or other persistent objects to a PACS or to a  
workstation.
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Figure 14: Top left: a slice. Top right: MIP of 100 mm. Bottom left: MinIP of 100 mm. Bottom right: 
average of 100 mm.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠79
Figure 15: The bottom-left viewer is selected and the plane of the current image, with a thickness of 6 
mm, is projected on the other viewers.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠81
Figure 16: A point has been marked in the top-right viewer, and the other viewers automatically indicate 
the same point of the space.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠82
Figure 17: Playback submenu.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠83
Figure 18: DICOM information. Left: meaningful tags. Right: all tags.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠85
Figure 19: DICOM information by filtering to find the Spacing Between Slices tag.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠85
Figure 20: Left: initial window. Right: window changed in the axial viewer and propagated to the other 
ones.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠89
Figure 21: Left: initial state. Right: zoom, pan and orientation changed in the bottom-left viewer and 
propagated to those with the same anatomical plane.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠89
Figure 22: Left: without thick slab. Right: Maximum thickness MIP applied to PET and propagated to the 
secondary series (PET) of the fusion.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠90
Figure 23: PET-CT fusion with different views. In the columns, from left to right: CT, fusion, PET. In the 
rows, from top to bottom: axial and coronal.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠92
Figure 24: Left: slider to control the fusion balance. Right: annotation to indicate the current fusion 
balance.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠95
Figure 25: Clipping planes in action. Left: initial state after enabling the tool; the balls at the centres of 
the planes can be seen. Centre: moving a face (the one with a different colour and the red ball) to clip 
the volume. Right: final state after clipping and disabling the clipping planes tool to hide the box.⠠ ⠠ ⠠104
Figure 26: Left: initial state. Right: after rotating the volume.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠106
Figure 27: Results of the diagnosis tests. Left: everything correct. Right: with errors.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠108
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Figure 28: Example of selection of images to print. Image 52 from series 2 has been selected to print, 
then all images from series 2, and finally those images from series 3 between 65 and 450 with an 
interval of 94, thus including images 65, 159, 253, 347 and 441. As indicated at the bottom left, 17 films 
will be printed, according to the print settings and format.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠112
Figure 29: Dialogue box to add a new printer.⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠⠠114
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