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1. Revisions

1.1. Changes in version 32.0

1.1.1. News

* mRay supports the new DLx standard

= Supplementary and corrective findings are now clearly separated from each other
= mRay call at patient level directly via URL

= Chat authorisations: Restricted visibility between user groups

= Known issues updated

= Spelling corrections and version updated
1.1.2. Bug fixes

= Input fields in the mRay web client now support familiar behaviour such as copy & paste,

focus change and keyboard input analogous to other web applications

= If the upload of images in the Foto-Dok workflow fails, the job can now be repeated

manually; images and job data are retained for as long as possible

= Reliability of push notifications on Android and iOS improved - all messages now arrive

as expected.

1.2. Changes in version 31.0

= Spelling corrections and version updated
= Function of the Series selection button in the Viewer adjusted

= Updated Known issues

1.3. Changes in version 30.0

= Copyright and version updated



1.4. Changes in version 29.0
= Getting started updated.

1.5. Changes in version 28.0

= Chapter about Synchronized Views was adjusted to new changes.
= Volume Rendering chapter was added.
= New features about Photo documentation camera were added.

= Chapter about Inbox was adjusted to new changes.

1.6. Changes in version 27.0

* Images updated.
= Typos corrected.
* Links & icons in Inbox chapter updated.
= Added explanation for DICOM Upload.

= Renamed DICOM download function to Export and added share, favorite and export

information in Series selection chapter.
* Renamed Download function to Available offline in Context menu chapter.
= Series details chapter added.
= Typos in Notifications chapter corrected.
= Renamed DICOM download function to Available offline in Search chapter updated.
= Added new issue in Known issues chapter updated.
= Main functions in Overview chapter added and updated.
= Minimum requirements in System requirements chapter updated.
= Settings chapter formatting updated.
= Instruction steps in Two Factor Authentication chapter updated.

= Added explanation for the Patient portal.



= MPR Views chapter name corrected.
= Maximize icon function in Arbitrarily oriented MPR chapter added.

= Tools functions in Toolmenu chapter added and updated.

1.7. Changes in version 26.0

= Reference to WebClient added in Installation.
= Magic Mouse usage is explained Installation.

= Add template selection in Report workflow.

= How to place an annotation in Annotations.

= Arbitrarily oriented MPR added to MPR Views.
= FAQ is a link to the homepage now.

= Known issues updated.

1.8. Changes in version 25.0

= Link Settings were added
= Two Factor Authentication were added

= Known issues updated

1.9. Changes in version 24.0

= Added Screensharing chapter

= Updated Settings chapter

= Added function avatar to Settings

= Added function slice scrolling to Toolmenu
= Updated Download test chapter

= Updated Lux meter chapter

= Updated GUI of Inbox



1.10. Changes in version 23.0

= Describe double-tap interaction in Level-Window presets

= New behavior of the Toggle-Information-Button in Viewer was described

= Added new sub-chapter for view synchronization. See Synchronized Views
= Added user interface scaling to Settings

= Sub-chapter for the Context menu was added

1.11. Changes in version 22.0

= Cloud Registration updated
= Added Installation chapter

= Added Abbreviations chapter
1.12. Changes in version 21.0

= Updated Getting started chapter

= Updated Change password screenshot
= Added chapter for Desktop controls

= Updated Main menu chapter

* Inbox updated

= Updated FAQ

= Known issues updated

1.13. Changes in version 20.0

= Display the orientation inside the Viewer
= New section for Group messages

= System requirements were updated



1.14. Changes in version 19.0

= VEOcore was added to the manual

= Security recommendations were added

= Added separate Report workflow chapter

= Added formula for Measurements inaccuracies (see Measurements)

* Intended Purpose updated

* Intended Use was added

= Known issues updated

1.15. Changes in version 18.0

= Updated the Tools chapter

1.16. Changes in version 17.0

* Restyled the entire manual

* Adaptations for chat functionality (see Messaging)

» Changes regarding the new cross-reference lines (see Viewer)

* Improved Screenshots

2. Symbols

Note

This paragraph contains additional information for the reader.

Tips

This paragraph contains additional tips for the usage of the product.

Warning

This section contains warnings that can occur when the application is not



used correctly.

° Caution

This paragraph tells the user that the application must be used carefully.

o Important

This section includes important information for the usage of mRay.

3. Manufacturer

mRay 6.11
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4. Intended Purpose

The software mRay as a radiology instrument can be used by medical specialists for the
visualization of image data. Image processing allows the calculation and visualization of

healthy and abnormal tissues.

5. Intended Use

5.1. General

The patient group, for which mRay can be used, includes all patients from whom
radiological image data has been created for the purpose of diagnosis or treatment. In a

worst-case scenario the medical condition of the patient may be critical.

mRay can be operated in hospitals, medical practices, on the go or at home. The software is
dedicated for mobile devices for fast and immediate access to radiologic images for
informational purposes. When using mRay for diagnostic purposes, national regulations
must be considered and an appropriate display must be used. mRay allows the display of
images and data types that are defined by the Digital Imaging and Communications in
Medicine (DICOM) standard (e.g. computed tomography (CT), magnetic resonance
imaging (MRI), positron emission tomography (PET), fluoroscopy (XA), digital x-ray (CR),
ultrasound (US)). The software offers common radiological software tools (e.g. windowing,

measurements, thick slices and annotations).

Furthermore mRay is capable of performing image processing tasks such as finding,
visualizing and quantifying anomalies in tissue. In particular the image analysis module mRay
VEOcore may be used to perform an automated processing of brain images from imaging
modalities such as CT, CT-Perfusion, or MRI including a Diffusion Weighted Imaging (DWI)
Module. As a result, changes in contrast over time are visualized as colored perfusion maps,

including flow related parameters and tissue blood volume quantification.

5.2. Contra-indications

mRay may not be used in Germany on a calibrated mobile device if reporting has to be

performed for a mammography (MG). Reporting may be performed on a regularly calibrated



monitor ("Bildwiedergabegerit") with the mRay software.

5.3. Medical benefits

If mRay is used for viewing medical image data it can be used in the decision process for

diagnosis and therapy. The following functionalities allow to do so.

To examine findings in CT images mRay Client is able to visualize images in accordance to
the DICOM Grayscale Standard Display Function. By doing so a suitable mobile device is
acting as a "Bildwiedergabesystem mit Befundqualitat" in accordance with the DIN 6868-
157. The constant availability of mobile devices results in time savings compared to

stationary solutions.

The perfusion analysis of brain imaging data visualizes and quantifies tissue that is less
supplied with blood (penumbra), oxygen deprived tissue caused by obstructed blood flow
(core tissue) and the mismatch ratio between the two. The calculated values can be used to

support decision making based on an assessment of the extent of tissue damage.

5.4. Warnings

mRay may not be used on a mobile device (tablet, smartphone or
A notebook) in a room containing a Magnetic Resonance Imaging (MRI)

scanner.

5.4.1. Notes for use in diagnosis findings

For the use of mRay in the diagnostic context on mobile devices according to the German
legal regulations (QSRL, DIN 6868-157), the instructions under the link must be followed:

https://mbits.info/downloads/mRay-Nutzungsanweisungen_Befundung.pdf.

When operating mRay on a Windows PC or Mac, the image display system
o (BWS) must be calibrated and approved accordingly. Restrictions with
regard to the modalities must then be derived from the BWS.


https://mbits.info/downloads/mRay-Nutzungsanweisungen_Befundung.pdf

6. Overview

mRay is a mobile viewer application for radiological images. It supports DICOM image files

as well as other common image formats and PDF files. The major functions of use are:
* Receive DICOM data per pre-defined communication setup by Picture Archiving And
Communication System (PACS)

» Overview about all available patients, including a search function (name, birth date,

imaging modality)

» Selection of DICOM data to download from an entire set of data (multiple patients,

multiple studies or multiple series)

= Visualization of the DICOM data in a well-established way of DICOM viewing

(analogous standard tools for medical image viewing)

» Assessment of DICOM data by means of standard navigation tools (level window,

panning,zooming, etc.)
= Create simple textual reports and store them as a DICOM file

= Take pictures for wound documentation and send them as a DICOM file to a PACS

including all necessary meta information

= Calibration routine to adjust the display of grey values on a device - DICOM Grayscale

Standard Display Function
= Load and create level window presets

= Manual measurement of structures of interest on 2D slices including angular and length

measurements as well as statistical computations in a region of interest
= Adding textual and graphical annotations to images
* Multiplanar reconstruction for datasets with multiple slices (MPR)
» Thickslices by means of maximum intensity projection for up to 11 slices (MIP)
* Browse PACS by DICOM Query (C-FIND)
* Request data by DICOM Retrieve (C-MOVE)
= Encryption and compression of data stored/transmitted

= Sending messages / images / key images to colleagues, which are shown in a contact

10



list
7. Installation

o ‘ The installation can be done by each user himself.

7.1. Installation

The mRay application is installed via the respective AppStore of the operating system:
AppStore for macOS & iOS, Google PlayStore for Android and the Microsoft Store on

Windows. Alternative installation packages can be requested from the support team.
A list of installation packages can be found here:

= i0S

* macOS

= Android

= Microsoft Store

= Windows Executable
Alternatively the mRay webclient can be used, which runs inside your browser:

= WebClient

7.2. Update

The mRay application is automatically upgraded to the latest version via the update

mechanism of the respective operating system / AppStore.

o Make sure that automatic app updates are enabled. Otherwise, perform the

update manually.

7.3. Uninstallation

The mRay application is completely deleted when the app is removed using the standard

11


https://apps.apple.com/de/app/mray/id494895241
https://apps.apple.com/de/app/mray/id1453195513
https://play.google.com/store/apps/details?id=org.mes
https://www.microsoft.com/de-de/p/mray/9nn07mtrmzx9
https://mbits.info/downloads/mray-client.php
https://start.mray.app/client/index.html

procedure for the respective operating system.

7.4. Magic Mouse in iPadOS

For the Magic Mouse setup in iPadOS it's required to enable right-click by secondary click.

Settings

mbit:
Apple

Update Apple |
Finish Setting Up Your iPad

B Airplane Mode
= Wi-Fi

3| Bluetooth

Figure 1. Magic mouse setup

8. Getting started

8.1. Welcome screen

The welcome screen appears as soon as the application has been started (Loginscreen).
After deciding whether or not the cloud service should be used, additional text fields for
username and password will appear. In the next screen you can then enter your credentials
to proceed into the application (see Cloud Login or Own server login). If the login data is
correct you will be directed to the main screen of the application. Enter your login

credentials to log in.

12



Welcome to mRay

With which account do you want to connect?

Y@

PERSONAL BUSINESS

Version 6.7.0.alpha7

Figure 2. Loginscreen
1. mRay Cloud: Use a hosted mRay Server, where you can register and upload your own
DICOM data.

2. Own mRay Server: Use a mRay Server hosted by your clinic.

Please take note of the following hints for use of mRay

= If it is your first login it could take a little time (,Connecting" is written

in the status field) — dependent on your connection speed.

= By clicking and holding a button you can call the interactive help.
o Thus you can find out every functionality behind a button anytime.

= |[f a PIN code is necessary on your device, you'll stay logged in for a
specific period, which means you don't need to enter your login
credentials every time you start the app. The period can be adjusted by

your admin.

13



= Please set the correct date and time on your device when you are

using mRay.

8.2. Cloud login

Use the mRay Cloud service to quickly share and upload your personal medical data.

mRay Cloud

@
ocing @)

‘ Noch kein Account?
Jetzt registrieren

Passwort vergessen?
Passwort zuriicksetzen

Version 6.1.alpha8 utzungsbedingungen Impressum Datenschutzerkiarun

Figure 3. Cloud Login

1. E-Mail: Enter the mail you used to register at the mRay Cloud.

2. Password: Enter the password you used to register at the mRay Cloud.

3. Login: Login with the entered credentials.

4. Register now: Create a new account for the mRay Cloud. See Cloud Regjistration.

5. Reset password: Reset your password when you forgot it. See Reset password.

14



mRay
O

mRay Cloud

Erweiterte Datennutzung .

Updates und Produktinformationen

Nutzungsbedingungen akzeptieren .

Registrieren .

Datenschutzerkldrung akzeptieren

Figure 4. Cloud Registration

1. E-Mail: Enter the mail you want to register with to the mRay Cloud.
2. Name: Enter your fullname, which will be displayed.

3. Password: Enter your new password.

4. Repeat password: Repeat your password.

5. Phone number: Enter your phonenumber (optional)

6. Institution: The institution where you work (optional) .

7. Occupation: The profession you are engaged in (optional) .

8. How did you hear about mRay: Help us by telling us how you heard about the product
(optional)

9. Advanced Data Use: Allow anonymized use of your data for research and development

purposes (optional) .

10. Updates and product information: Receive updates on mRay and other news from mbits
(optional) .

15



11. Terms of use and privacy policy: Read through the terms of use and privacy policy.

Accepting this is necessary to register a cloud account.

12. Register: Proceed to register your new account.

mRay
O

mRay Cloud Server

Passwort zuriicksetzen ‘

Version 6.1.alpha8

Figure 5. Reset password

= E-Mail: The mailaddress of the registered user.

= Reset password: Send a reset link to the specified mail address.

8.3. Own server login

You can use the custom server login to connect to a mRay Server instance that is hosted by

the hospital / medical institution you work at.

16



mRay

Eigener mRay Server

LOGIN %]

Version 6.1.alpha8 Mutzungsbedingungen Impressum Datenschutzerklirung £: mbits

Figure 6. Own server login

1. Server-Url: The DNS entry or IP-Address of the mRay Server you want to connect to. The
port can be omitted, if the port of your server installation is 32000.
2. Username: The username that should be used to login.

3. Password: The password for the username you selected.

4. Login: Login to the specified server with the given credentials.

Custom server login

o Please contact your administrator to get the server address and your login

credentials when using a custom server.

8.4. PIN Check

A PIN check will be necessary when logging in with an ActiveDirectory (AD) account for the

17



first time. The PIN will be sent to the mail address registered in your ActiveDirectory
account. The keyboard can be opened by tapping on the input field (PIN Check). The PIN

will be validated immediately after entering the sixth digit.

Two-factor
authentication

Please insert the PIN you
received.

Figure 7. PIN Check

The PIN dialog features the following Ul elements:

= Notification including the mail address the PIN has been sent to.
= The PIN input field. The keyboard will open by tapping on the input field.

= You can close the PIN dialog by tapping on the close button. This will cancel the login

process.

8.5. Two Factor Authentication

Follow these steps to enable Two Factor Authentication on your device.

Preparations
@ Download an Authenticator App(eg. Google Authenticator or Microsoft
b Authenticator) from the AppStore(Apple) or the Google Play
Store(Android).

18



14:35 Mon 4.
e‘

& Dr. Mustermann &

connected to test.mbits.info:443

Download test
Lux Meter
Constancy check
What's new?
Data privacy statement
Imprint

About mRay

Figure 8. First two steps

Qo Settings

l Dr. Mustermann

Device settings

Account management

Figure 9. Third step

| Account management

Change password

Two-factor authentication

Uploaded data

fi] Delete account

Figure 10. Fourth step
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Two-factor authentication

o

Two-factor authentication is currently disabled

Enable 2FA ‘

Figure 11. Fifth step

1. Open the mRay App and click or tip on the mRay Symbol in the upper left corner.
2. Open the mRay Settings with the gear symbol.

3. Go to Account management.

4. Continue with Two-factor authentication.

5. Press "Enable 2FA".

Two-factor authentication

]

Your token has been generated

HRZKCIY6DNYVMCTH ﬁ

Validate

Figure 12. Enable Two Factor Authentication
6. Copy the token from mRay and paste it in your authenticator app.

In your authenticator app:

= use your mRay username.

20



= Set "Time-based" as key type.
= Remember or copy the displayed digits.

7. Insert the 6 digits from your authenticator app.

Two-factor authentication

@

Two-factor authentication is currently enabled

Disable 2FA

Figure 13. 2FA enabled

You successfully enabled Two Factor Authentication in mRay

8.6. Patient portal

The patient portal appears when you scan a QR code or follow a link you received.

Figure 14. Patient portal

The patient portal has the following Ul elements:

= The access code input field. The access code received must be entered here.

= The PIN input field. You'll receive the PIN seperatly from the access code.

21



9. General

9.1. Inbox

The (Inbox) will be opened after logging in. With this you can browse and select the wanted
DICOM files, which are enabled for you through the server. Thus you can see all files on the

mRay server on which you have access rights.

Scrolling through long lists

@ Swipe up/down to scroll through lists or use the scrollbar on the right of a
list to navigate quickly through them.

Inbox

20°0 "0°0 "0 "0
241200 & i -

339 ® 1

Non-DICOM: PDF

= E E E
2 8 2

John Doe: Angiographie
5. Jan 2015 09:30
Institution: mbits

John Doe
sl B n
00000000 [ D5l +

John Doe: Unbekannte Studie
24. 0kt 2012 11:32

John Doe —_— )

00000000 34

John Doe: Gelenke*Schulter
19. Apr2012 13:38
Institution: mbits

John Doe (w)

00000000 Y f’a
B 4§

Angelika Musterfrau: Echokardiogr. Transth. i.Ruhe 0. KM
9. Mar 2012 18:14
Institution: Ev.KH

Angelika
Musterfrau
(W)
25. Mar 1958 o
107690928 o4

John Doe: Untere Extremitéten
4.0kt201212:12
Institution: mbits

96 4 v
= Q

Figure 15. Inbox

1. By clicking the mRay logo you can open the main menu (see Main menu).

2. A green dot shows, if you are connected to the server. In case of a red dot you can work with

22



the local saved files, but of course you can't receive new files.
3. Switch to the Inbox or return to the beginning of the list if it is the active tab.
4. Switch to the Messaging menu (only if this function has been activated in your system).

5. Switch to the Search dialog. Here you can search the whole mRay database or query a
PACS (if configured).

6. Switch to Favorites: It is possible to mark your favorites with the star symbol (Item 9).
Favorites are working as a kind of bookmark and they will be deleted last by the automatically
storage management of the application (which means your favorites will only be deleted if it

is necessary due to your Settings to the data retention or due to low space on your device).
7. Switch to the Photo documentation

8. Click here to return to the viewer with the previously opened images.

9. Here you are able to quickly and easily share , mark as favorite or export E a whole
study. Further actions on the whole study can be performed with the Context menu n

10. Shows information or rather missing information and meta data from a patient.

11. Shows an overview of the contained series in a study. By clicking a study you will get to the
series selection (see Series selection). The green marker under any thumbnail indicates that

the image data is stored locally and offline available.

12. The time will appear as soon as the data arrived in the mRay (by sending from a PACS and
searching in the mRay database). mRay can be configured to automatically delete data after
'X' hours (default: after 8 hours).

13. Here enables selecting multiple studies for sharing.

14. Here you can filter your inbox by text entry. Please note: By filtering you don’t start a
PACS query! See item 3 Search for PACS queries. Please also mind the notes to special

characters in the 'known issues'*
15. Take a photo: see Photo documentation section for further explanations

16. File-Upload: Upload your own DICOM data to the server. Only available if the server

supports it.

Hide entries in the inbox

By swiping right within a list container you are able to hide single study or
7
O series. Those won't appear in the list anymore. To view hidden datasets you

need to click the button 'show hidden datasets' in the Settings. Hide all
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data at once by executing the gesture with three fingers at the same time.

Share multiple studies to multiple contacts

With a long click on a study or by clicking on the icon E you can select
multiple studies to be ready for sharing to one or more contacts, a group or
as a weblink. A long click on a contact in the Sharing Popup popup or on a

message in Messaging also activates multiselection.
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Figure 16. Inbox select studies

9.1.1. DICOM Upload

If the upload has been activated on the server side, you can upload DICOM data to the
server using the "+" button or drag'n’drop (dragging files into the inbox). When using the
"+" button, a dialog for selecting the upload data will appear beforehand. If several upload
destinations (e.g. departments) are available for you, another dialog will appear. You can use
this dialog to select the upload target and, if required, to enter further details about your
upload. After confirming all details, the files will be uploaded to the server. As soon as the

data has been successfully uploaded and imported on the server side, it will appear in your
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inbox for the image display. Furthermore, there is an upload report in each uploaded study.
This summarizes and logs all upload information (uploader, date, number of files, manual

entries, etc.) once again.

Upload

Who do you want to provide the data for?

Radiology

You agree the following by p
Data pri statement Terl

Figure 17. Selection of upload targets

Jol

i) o |
0oooooo0 ==REPORT | e)
o

Figure 18. Upload report (here: two uploads with one series of a single study each)

9.2. Series selection

By clicking the title of a study inside the Inbox you will get to the series selection (Series).
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09:27 Thu 22. Sept

mRay . = E Q *
Patient
‘ . S0S AVC

Series: VEOcore_LesionMap
ID: 1 .
Series Date: Sep/12/2022 15:06:40
Modality: OT, Color,
Frames: 24
Pixels: 768 x 757 (0.6mm | 0.6mm)
Pool: veoout, 09/12/22 15:07:10

Series: VEOcore_LesionMap_mosaic
ID: 1
Series Date: Sep/12/2022 15:06:40
Modality: OT, Color,
Pixels: 2048 x 1290 (1.0mm | 1.0mm)
Pool: veoout, 09/12/22 15:07:08

Series: VEOcore_LesionMap_oneslice
ID:1
Series Date: Sep/12/2022 15:06:40
Modality: OT, Color,
Frames: 1
Pixels: 768 x 757 (0.6mm | 0.6mm)
Pool: veoout, 09/12/22 15:07:10

Series: VEOcore_RGB_CBF
ID: 1
Series Date: Sep/12/2022 15:06:40
Modality: OT, Color,
Frames: 24
Pixels: 384 x 384 (0.6mm | 0.6mm)
Pool: veoout, 09/12/22 15:07:04

Series: VEOcore_RGB_CBV
ID:1
% 2 Series Date: Sep/12/2022 15:06:40
8 A, Modality: OT, Color,

% x Frames: 24
il Pixels: 384 x 384 (0.6mm | 0.6mm)
24 Pool: veoout, 09/12/22 15:07:04

Series: VEOcore_RGB_Tmax
ID: 1
Series Date: Sep/12/2022 15:06:40
Modality: OT, Color,
Frames: 24
Pixels: 384 x 384 (0.6mm | 0.6mm)
24 Pool: veoout, 09/12/22 15:07:03

Series: VEOcore_Tmax
ID:1
Series Date: Sep/12/2022 15:06:40
Modality: OT
Frames: 24
Pixels: 384 x 384 (0.6mm | 0.6mm)

Figure 19. Series

1. Back: return to the inbox.

2. Datasets: Enumeration of all recorded images of the study of a patient.

By clicking a series it will be downloaded (if it's not already downloaded) and opened for

viewing.

Here you are able to share , mark as favorite or export E an individual series.

Further actions on a single series can be performed with the Context menu n
9.2.1. Context menu

From the Inbox, as well as from the Series selection it's possible to execute more actions

through the context menu.
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mRay . = E Q *

‘ John Doe
KlinRad_Schaedel"Standard

Report: mRay Upload Report | 20.09.22

ID: 999
Series Date: Sep/20/2022 09:09:35
Modality: SR

Offline available .

-portal, 09/20/22 09:09:35
Associated examinations

DICOM Tags
9 . 2y/15/2013 20:44:14

2 bit, Echo=2.67ms,
Delete dataset .

— ST _56(0.9mm | 0.9mm)
128~ Pool: patienten-portal, 09/20/22 09:09:35

, *tfl3d1

Series: TI_MPRAGE_tra_512_1.3mm_KM, *tfI3d1
ID:4
Series Date: May/15/2013 20:50:33
Modality: MR, 12 bit, Echo=4.04ms,
Slices: 128
Pixels: 400 x 512 (0.5mm | 0.5mm)
Pool: patienten-portal, 09/20/22 09:09:38

Figure 20. Series
1. Offline available: You can download the image data in mRay to have it available even if you
are offline.
2. Associated examinations: Find associated studys to this patient.

3. DICOM-Tags: In case the current user has it enabled, it's possible to view the DICOM tags

of the series.

4. Delete dataset: In case the current user uploaded the dataset himself, he/she can delete

them here again (from the server & client).

9.2.2. Series details

More details about a series can be foun the series selection list.
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Series: Pelvis_MRAC_PET_in

ID: 2

Series Date: Feb/12/2013 15:00:26
Modality: MR, 12 bit,

Frames: 128

Pixels: 192 x 126 (2.6mm | 2.6mm)

Pool: befundung, 09/22/22 13:44:22, 50s

Figure 21. Series details

Pool: name of pool; time when the series was available in mRay; transfer time from PACS to

mRay

Side bar buttons: Export: In case the current user has it enabled, it's possible to download the
DICOM data of the series or study. If a series is a DICOM PDF, a regular PDF will be created

and downloaded as well.

9.3. Barcode scanner

Use the barcode scanner to quickly and easily insert patient IDs into text fields. This
function is available in various text fields, such as the search for the patient ID. Hold the
camera image over the barcode and make sure that the entire barcode is in the marked
area. If the barcode has been recognized, the text is automatically transferred to the text
field.
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Barcdde / OR Code

Figure 22. Barcode Scanner

9.4. Main menu

The main menu will be opened after clicking the mRay logo (Main Menu).
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vel mit 192.168.1.192 .

Kalibrierung aus .
Download-Test ‘

Lux Meter .

Konstanzpriifung .

Neuigkeiten .

Datenschutzerklarung .

Impressum .
Uber mRay ’

®
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¥
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Figure 23. Main Menu
The following functions are available:

1. Shows the currently logged in user and his profile photo.
2. Opens the Settings screen.

3. URL of the server you are currently connected to. If there is a download in progress you can

see the current download speed here.

4. DICOM Switch between default calibration settings or no calibration. If you want to calibrate

your device contact your mbits support staff.

5. Tests the download speed of datasets from the mRay server (available if your mRay server is

configured to provide such data).
6. Opens the Lux meter to determine the current room class (only available on Apple devices).

7. Here you can perform the daily constancy check in accordance to the German DIN 6868-
157.



8. Opens the What’s new? dialog.
9. Opens the Data privacy statement.
10. Opens the Imprint.

11. Opens the About mRay dialog

9.5. Settings

On this screen you can adjust your settings just as you want.

Q“ Settings

o Dr. Eva Musterfrau .

Device settings .

Account management

E:v Logout

Figure 24. Settings

1. User settings: customization of your user name and profile photo.
2. Device settings: adjust the settings that are specific to the device you're currently using.
3. Account management: change your account settings.

4. Logout: leave the server you're currently connected to.
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9.5.1. User settings

Fullname

E-Mail

B Logout

Figure 25. User settings

1. You can customize your profile photo via the "Camera" icon. To do this, you can select any

photo from your files.
2. Name: You can change your name via the "pencil" icon.

3. This field shows the email you are logged in with.

9.5.2. Device settings
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< Device settings

General

Chat

Data

Display

Figure 26. Device settings

1. General: configure overall settings that affect the app appearance on this device:

K User interface scaling: by which factor the user interface elements (e.g. buttons)

should be scaled on this device.
2. Chat: adjust settings related to chat functionality:
X Notifications: What kind of notifications you want to receive
X Link sharing: Select the behavior on how to share mRay Links
3. Data: adjust settings related to device storage:

X In use: How much diskspace mRay currently uses. On selection allows deleting all used

data.

X Maximum disk usage: How much diskspace should be used before starting to delete

data automatically.

X Autodownload: In which networks datasets should be downloaded automatically upon

arrival.
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X Show hidden files: Reshow files that you did hide in your Inbox before.

4. Display: Settings regarding mouse position display, constancy check reminders and

calibration.

o Some device settings might not be available on certain platforms (e.g. the

webclient has no autodownload).

9.5.3. Account management
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Change password ’
( I‘ Biometric login .
Uploaded data ‘
[l Delete account .

[E Logout

Figure 27. Account management

1. Change password: Change your password. See Change password.

2. Biometric authentication: Allow biometric authentication for your user on the current

device.

3. Uploaded data: The amount of data you have uploaded to the server. By clicking you can

erase your uploaded data.



4. Delete account: Delete your account on this server.

o Some account options might not be editable depending on your account
configuration (e.g. LDAP users).

9.6. Change password

By using the Change password screen you are able to change your personal account

password, without contacting your admin. The following figures will visualize the procedure

Passwort dndern

Derzeitiges Passwort:
Neues Passwort:

Neues Passwort bestdtigen:

Ok

Passwort @ndern

Derzeitiges Passwort:

Kofokokok

Neues Passwort:

stk Rk ok

Neues Passwort bestdtigen:

sokkskokok ok ok ok ok ok

83.00 %

Figure 28. Change password
The following items will show you the functionality of this screen:
1. Your old password is needed in this input field. That's necessary to protect your account

from foreign access.

2. Insert your new password in this input field, which will be valid as soon as the change is

successful.
3. To prevent typing errors you need to insert your new password again in the next input field.

4. This indicator shows how strong your new password is on a scale from 0 to 100 percent. O
means very weak and 100 means very strong. The traffic light colors are also an indicator

about the strength of your new password.
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5. By clicking this button you accept the input and your password is changed. It requires a
connection to the server to get the changed password to every device. The button will be

enabled as soon as all input fields are valid.

Please take care that you are able to type all the special characters via your
touch devices, if you want to use special characters in your password.
o Otherwise you have no opportunity to log in. If you use special characters

by a mistake and are not able to log in anymore, please contact your admin

to reset your password.

9.7. Download test

Download test

@

Quick Detailed

Figure 29. Download test

1. Performs a quick test. The measurement is only estimated, but the duration of the test is

shorter than for the complete test.
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2. Performs a detailed test. The measurement takes longer, but the specific values are exact.

3. This area displays the progress and results.

4. The images used for the download test are displayed here. The green bars show the

progress of the download. The images can also be opened for viewing.

The 'Quick’ variant is only an estimate. For a more meaningful value for the
A distance measurement in the constancy test, please use the 'Detailed’

button.

9.8. Lux meter

The Lux-Meter can be used to identify the room class of the current environment.

. Start measurement

Figure 30. Lux-Meter

1. Show the current lux value and room class.
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2. Starts a measurement of the room class. The recorded values are averaged over time. This
simulates the recording of ambient light using the device’s built-in front camera. Move the

device until the measurement is finished.

3. Cancel the measurement here

B Measurement succesful: RK3 X ‘
A

Figure 31. Lux-Meter pop-up

1. Pop-up shows the measured room class and can be closed with the X button.

g Due to the measurement method, the recorded values are only an

approximation of the actual lux value and thus the room class.

9.9. Constancy check
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Line pair grid in center and corners [1]

5% and 95% fields [2]

QUALITY CONTRO((L) white and gray) [3a, 3b, 3c]

Centering, borders and lines of the grid [5]

Gradient [7]

Help

Figure 32. Constancy check

1. Test criteria (The numbers refer to the test pattern elements from DIN 6868-157).

2. Hide the form mask. This can be recalled at any time (tap on the test image shows button

with check mark).
3. Select the criterion with the check mark if the condition is fulfilled.
4, Save the execution and its results.

5. Get more information (opens the manual, see following section).
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Figure 33. DIN 6868-157

The figure shows the individual test pattern elements. The following points must be checked in

detail (according to the standard):
1. Visibility of the line pair grids with high CONTRAST in the middle and in the four corners of
the TEST IMAGE (test pattern element 1)?
2. Visibility of the 5 % and 95 % fields (test pattern element 2)?
3. Quality control:
a. In the white and grey field:"QUALITY CONTROL" for all room classes
b. In the black field:
i. Mammography:"QUALITY CONTROL".
i. RK1 (? 50 Ix):"QUALITY CONTROQO".
ii. RK2 (? 100 Ix):"QUALITY CONT".
iv. RK3 (? 500 Ix):"QUALITY CON" (test pattern element 3)?

4. Visibility of the borders and lines of the raster and the centering of the raster in the active

area of the Display (test pattern element 5)?

5. Continuity of the appearance of the gradient bars (test pattern element 7)?

9.10. Notifications

mRay informs users about new datasets and messages. These notifications will appear in

the center of the upper edge on the screen when the application is opened, or as a system
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notification (Device notifications) when the application is running in background (In-app
notifications, ltem 1). That new datasets and messages have arrived, will be displayed as
badges on the corresponding tab symbols of the inbox and the messenger (Notification

badges). You may change the types of notifications in the Settings menu.

Figure 34. Notification badges

€ New: 3 Messages X *

Inbox

Figure 35. In-app notifications

Fri, Apr 7

ﬂ mRay = now

New
3 Messages

Figure 36. Device notifications

o The notifications do not contain patient data or contents of messages

to provide protection and privacy as good as possible.

9.11. Search

With the search function you can search the database of your mRay server quickly and
easily. The results list shows studies matching your search criteria. The search results can
be moved to the inbox using the 'Offline available' button. You can also view records directly
in the search or simply share them with a colleague. Note that, of course, only those records
appear that you have been granted access rights to. If the desired data record does not
appear in the list, it is possible to make a corresponding request via one or more connected

PACS. The search fields can also be customized to suit your needs.
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mRay . ll_\?‘ Q
@

Search Clear Customize

Patient name .

Study description
Studies from

Modality us

Test Anonymized: Unknown study
Oct/24/2012 11:32
3 us

Test
Anonymized

Angelika Musterfrau: Echokardiogr. Transth. i.Ruhe 0. KM
Mar/9/2012 18:14

Musterfrau (f)
Mar/25
/1958
107690928 24

Search in archive

Figure 37. Instant search

1. You can specify your search criteria here
2. The search fields can be customized by pressing this button

3. Send the search query to a PACS (available if your mRay server is configured accordingly)

The search fields can be customized and the following fields are available for selection:

42



1. Patient ID
2. Patient name

3. Birthdate

4. Study description

5. Studies from

6. Modality

(date and period of study)

7. Referring Physician

8. Station (DICOM Tag Requesting Service)

9. Accession number

Note on the PACS Search

. If you want to search by first name and surname, please use the

notation "surnamefirst name".

. Make sure that you limit your search as much as possible. In this way

you will quickly receive a search response and avoid possible wrong

results.

. The PACS results list is also divided into studies / series. You can

request the corresponding entry from the PACS at any level.

. With the download button on the left side of an entry, you can request

the study/series from the PACS. Please note that it may take some
time to transfer from the PACS to the mRay server and finally to

your device.

Please note the following general information on the PACS search

mRay forwards your input to your PACS. So if you want to use so-called

o wildcards (*/?), you can do the same as from your usual PACS

environment. Only the wildcard character

Mkl

is appended to the name field

by default. If you do not make an entry, the field is ignored during the query.
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9.12. Favorites

In the favorites tab your bookmarked datasets will be enumerated. They will be viewed just

like in the patient list. You can also remove them from your favorites (see chapter Inbox).
9.13. Sharing Popup

Upon clicking on a share icon , a popup for choosing between contacts or a weblink

appears.

< Teilen mit

Extern
m mRay web link

System
/o\ Create Draft

Kontakte

O xD B. User

’&t Besprechung
xD Befunder
O &D mbitsSupport

O xo C. User

O xD D. User

Senden

Figure 38. Sharing popup

9.14. Link Settings

Various options are available when sharing content via links.
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mRay weblink

Secure link with PIN? . .0

Allow DICOM download for weblink .0

user? .
Link expires after
One week .

Figure 39. Download-permission and expiration of links

1. Choose if the recipient can download the content.
2. Allow the recipient to download the shared DICOM data.

3. Select when the link should expire. The content is visible for the recipient up to 6 months.

mRay weblink

Link copied ‘

69 https://start.mray.app/alpha/?item=2zHOC, Share link

2

Please share PIN with recipient:

a 141 759 ’ Copy PIN

Figure 40. Share Links, send via E-Mail and the Link PIN

1. You can copy the link manually or tab on "Share link"("copy" on desktop computer) to share

with another app.
2. Alternatively you can send the content direct to an Email-address.

3. Send this PIN to your recipient. The content is only visible when entering this PIN
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10. Viewer

Selecting a series from the Inbox will open the viewer.

2.0mm L|W: 46 | 303

| LW02.0 B20s | Jul/9/2012 11:00
irbelsaule~CT_BWS_LWS_Bandscheibe (Erwachsener)
ent: CT O | Jan/1/1971
N/AJ CT_1-WS_05_2015_3.1391781072849

O QT T @TTTn e

Figure 41. Viewer
The following functionality is available:
1. Open the Main menu and keep an eye on the connection to the server via the traffic light
system.

2. Toggle-information-button switches between different modes for the information overlay:
a. All information: display all user-controls and meta-data for the current dataset.
b. Minimal information: only display the patient name and the image-orientation
c. No information: only display the imagedata.

3. Go to Series selection via this button.

46



4. Switch to the previous or next series within the study, in case there is more than one series

available.

5. Shows together with the sign on the left edge of the screen the orientation of the image by
the view of a patient. The directions will be determined like in the following (combinations
possible):

X R - Right: The direction in which X decreases.

X L - Left: The direction in which X increases.

X A - Anterior: The direction in which Y decreases.
X P - Posterior: The direction in which Y increases.
X I - Inferior: The direction in which Z decreases.

K S - Superior: The direction in which Z increases.

6. Split button and close buttons to manage multiple views (up to 2 on smartphones, 4 on
tablets).

7. The "Close"-Button moves the viewer to the background.
g

8. The view shows the image data. The tools (12) allow you to interact and adjust the image.

You can always use the two fingers to zoom in/out, except of you turned on 1:n zoom.

9. The measurement shows the scaling of the image. Notice that the displayed number of
length shows the inner length of the measure. In this case the total length of the measure is

25 mm, as every step is 5 mm long.

10. Information about the patient, study, modality and other. The following abbreviations are
used:

X S: information about the current slice position and number of slices.

X ST: information about the slice-thickness

X LIW: information about the current level-window settings.

X IN: the DICOM Instance Number.

11. Download the current dataset as DICOM Data (only if enabled on this server)
12. Adjust level window presets with the 'Level-Window'-Button.

13. 'MPR-modality'-button to change the view modality.

14. Opens the tool and interaction menu.

15. The scrollwheel allows the user to scroll through a series (see Interactionbar). The scrollbar
on the right edge of the screen can also be used to scroll through a series with only one

hand (see Scrollbar).
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10.1. Series buttons

The series buttons only appear when there is another series in the current study.

Figure 42. Series buttons

1. Go to the previous series in the study.
2. Go to the next series in the study.

3. Search for associated studies

10.2. Interactionbar

The Interactionbar offers tools and functionality to interact with the currently open image. It
contains a Toolmenu button (1) and a scrollwheel (2) to navigate through 3D datasets. The

toolmenu button shows the currently selected tool.

Figure 43. Interactionbar

The scrollwheel allows you to scroll through a series image layers. You can interact with the

scrollwheel by tapping the arrow keys for next / previous slice or scrolling the wheel with
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your finger. By releasing the wheel it will instantly stop.
10.3. Scrollbar

The Scrollbar allows you to change the currently viewed image slice, like the scrollwheel. In
difference to the scrollwheel, the scrollbar’s layout instantly indicates where you are in the
image slice stack. Depending on your view rotation, the scrollbars top/bottom or left/right

edge symbolize the beginning/end of the dataset. There are two different scrolling modes:

= Relative: If you are tapping the scrollbar at a position of your choice and start to move,
you will scroll through the image slices based on your scroll speed. The finger movement
is not synchronized to the scrollbar handle position. The scrollspeed is adjustable by

increasing/decreasing the distance of your tap to the scrollbar while scrolling.

= Absolute: In order to activate this mode double tap on the scrollbar. While this mode is
active, changing the position of your finger will change the position of the handle

directly. By releasing the touch the scroll behavior switches back to relative.
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Figure 44. Scrollbar

10.4. MPR Views

The MPR views allow you to open up multiple views at once ([abbr-mpr] View). Following

screenshot shows the MPR view:
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Figure 45. [abbr-mpr] View

The Screenshot shows the original view of a dataset, the locally computed reconstructions

(MPRs) and information to the viewed dataset.

1. Add more views here . The maximum number of views is 2 on smartphones and 4 on

tablets. Temporarily display view in a fullscreen state and back to previous state using

maximize and minimize E icons.

2. Indication of the current view direction in relation to the original image stack. You can change
the view direction by pushing this button @

3. Use this button E to synchronize with the active view. See Synchronized Views for more
details.

4. Shows the reference lines depending on the other opened views. These can be configured in

the Toolmenu

You can change the perspective with the MPR perspective button (Point 2). This allows you
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to switch between axial, sagittal and coronal. The button in the top right corner (Point 1),
allows you to open or close a view. If there is more than one view, a button to synchronize
view adjustments will appear (see Synchronized Views). In order to interact with a view you
have to select the appropriate view first. Therefore tap on the view. The selected view will
be highlighted.

The MPR is dependent on the DICOM tags Image Orientation (Patient)
o (0020,0037) and Image Position (Patient) (0020,0032) and only available

if there are no major deviations in the 3D stack of slices.

mRay allows you to load different datasets in different views. After opening
g a new view, you can open another series by tapping on the inbox button. It

is also possible to view two different patients at the same time. To prevent

a confusion between different patients a permanent warning is shown.

10.4.1. Arbitrarily oriented MPR

Besides the orthogonal orientations axial, sagittal and coronal you can switch to the

arbitrarily oriented MPR in the Toolmenu.

52



09:03 Mon 16. May

mRay .

. A : p
S:275/744 [ : B
Series: 4 | CJi Series: 4 | CT S e
Date: Feb/ b ) Date: Feb/22/2006 11:44

Modality: Ci z J Modality: CT, 16 bit,
Study: CT ” p 3 Study: CT ~————

Patient: Pe o 7 Patient: Pediatric-CT-SEG-0296A78B [m]
Pat. DOB: Nobirthdate = W .. o3 Pat. DOB: No birthdate
Pat. ID: Pediatric-CT-SEG-0296A78B D: Pediatric-CT-SEG-0296A78B

S:286/593 SS:0.6mm  L|W:50 | 350

Series: 4 | CT

Date: Feb/22/2006 11:44
Modality: CT, 16 bit,
Study: CT

Patient: Pediatric-CT-SEG-0296A78B [m]

Pat. DOB: No birthdate
Pat. ID: Pediatric-CT-SEG-0296A78B

T p

Figure 46. Arbitrarily oriented MPR
The Screenshot shows the active arbitrarily oriented MPR mode.

1. Move the slice position of the other views.
2. Change the orientation of the other views.

3. Reset to orthogonal orientation.

To reset the orientation to orthogonal use the MPR button mentioned above or perform a
double tap. By performing consecutive resets you can change the order of the planes within
the views. You can deactivate the arbitrarily oriented MPR in the Toolmenu or by closing

views until a single view is left.

g MPR generated images may display inprecise grayvalues due to

interpolation.
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10.4.2. Volume Rendering

The Volume Rendering displays a CT or MRI dataset in 3D. To activate the functionality
open the toolmenu, the volume rendering button appears for suitable datasets. The
visualization can be adjusted by choosing pre-configured tissue or grayscale presets. With
touch or left mouse button you can adjust the view direction. To zoom use the pinch gesture

or right mouse button.
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Figure 47. Volume Rendering

The screenshot shows the tissue or grayscale presets.

g The visualization is only an approximation. Diagnostic decisions should be

based on the conventional 2D visualization.

o Requires an OpenGL 3.0 capable device. Volume Rendering will otherwise
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be disabled.

10.4.3. Synchronized Views

If there is more than one view, a chain button E to synchronize view adjustments will

appear (see Synchronized Views).

This functionality allows to synchronize the interaction on the active view to other views.
Interactions that are synchronized are the following:

= Zoom

* Panning

= Level window

= Slice scrolling (only if in the same view-mode)

* Double click/tap Reset

* Next & Previous Series

Other interactions like annotation placing or slice-thickness are always just applied to the

current active view.

= Slice Scrolling Type Upon clicking the chain button to synchronize view adjustments,

the slice scrolling type is automatically selected and displayed in its icon as follows:

X Synchronized slice scrolling H:: will sequence one by one slice of each
synchronized view. This mode is selected when the patient position information is not

available.

X Synchronized distance scrolling EE will sequence each slice of the active view
while the synchronized view will sequence to the next slice according to the distance
between slices. In other words, if the user starts synchronizing the views on the
same position, the slices will try to display similar positions. This mode is selected by

default when the patient position information is available.

o ‘ The synchronized views only synchronize interactions, not alignments.
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10.4.4. Synchronized Alignment

The SyncAlign function synchronizes one or more views, including the alignment of its

patient position. This feature will appear in the toolmenu, if there is more than one series of

the same study displayed, and their alignment is possible.

Upon activation, the matching datasets are automatically aligned to the one with highest
quality and their interaction synchronization is also enabled (see Synchronized Views).
Changing their MPR view direction is also synchronized by using the icon available @ on

the dataset with highest quality, currently used as reference for alignment. Unsuitable series

aren't synchronized and remain unchanged.
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Figure 48. Synchronized Alignment

Punkt

SyncAlign function have been activated. Synchronized and aligned views show a blue icon on

the top-right corner, while unsynchronized views remain the same. Reference view with highest

quality has MPR view icon available on its bottom-right corner @
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o Expect small alignment deviations due to measurement uncertainties.

g Aligned images are generated by MPR which may display inprecise
grayvalues due to interpolation.

g Position misalignment may result from wrong internal patient information
saved into the file.

10.5. Toolmenu
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Figure 49. Toolmenu

Save hanging

You can select the following tools from the toolmenu:
* Interaction

X Level Window: With the level window tool you can modify the grayscale values and
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brightness of the view (Viewcontrol).

X Panning: The panning tool allows you to pan, increase and decrease the size of the
image. This tool is selected by default

X Slice scrolling: You can scroll through the slice images via slice scrolling (see
Interactionbar and Scrollbar). Scrolling happens via vertical movements on the image

with the left mouse button pressed or by touch.

X Thickness: Maximum intensity projection (MIP). View multiple slices at once (slices are

superimposed). A maximum of 11 slices can be superimposed on each other.
= Tools
X DICOM Cine: Allows to play DICOM Cine files or 3D datasets.

X Zoom: Zoom the image in and out in the preselected 'FREE' mode. By tapping the tool it
will zoom the image to one of the prefabricated zoom levels in the following formats: 1:1,
1:2, 1:4 and 'FREE".

X Create report: Creates a structured report draft. See Report workflow for more details.
X Reference lines: Switch between the different modes for displaying reference lines

X MPR Display all MPR views of active dataset and enable plane control by dragging

reference lines. (Arbitrarily oriented MPR)

X SyncAlign Automatically align the patient position of one or more of the available

datasets. (Synchronized Alignment)

X Volume Rendering Visualize the active view's dataset as a 3-dimensional volume.

(Volume Rendering)
= Annotations
X Measurement: Create measurements on a slice of the image data set.
X Note: Place a note on a slice of the image data set.
X Arrow: Place an arrow on a slice of the image data set to highlight important regions.

X Region of interest: This tool allows to mark a region of interest with an elliptical

selection which shows information about the selected region imagedata.
X Angle: Place an angle measurement on a slice of the image data set.
X Remote angle: Allows to measure an angle (like the angle tool) between two lines.
X Point: Place a cross on a slice of the image data set.

X Length ratio: Show the length ratio between two lines.



X Segmentation: Create a manual segmentation.

X Save keyimage (to PACS): Saves the current view with all Annotations. The original
dataset will not be touched. Optionally the keyimage will be uploaded to the PACS if
your license supports the 'PACS upload' and it is properly configured.

X Save Hanging: Save actual slices position and orientation from all view for future use.

X List of annotations: Contains all annotations you added to the image. By long pressing
an annotation in the list, more options such as multi-select, rename and delete will

appear.

o ‘ The selected interaction method is kept across studies.

10.6. Level-Window presets

mRay allows you to create presets for the Level-Window tool. These can be selected from
the Level-Window menu (on the right Level-Window presets). Please note: These
presets are saved to the device and are not synced to other devices.
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Figure 50. Level-Window presets

1. DICOM: Sets the level window to the settings set in the DICOM tags.

2. FULL: Set the level window to the full spectrum of grayscale values.

3. INVERT: Like full, but inverted.

4. Level-window-preset
X Tap: Sets the level window for the active view.
X Double Tap: Sets the level-window for the active view and closes the presets window.
X Hold: Selection of Preset(s)

5. Creates a new preset.

6. Select one or more presets.

7. Delete the selected preset.

8. Edit the selected preset (Edit Level-Window preset).



9. Move preset up/down.

MName: Tumor

Cancel

Figure 51. Edit Level-Window preset

10.7. Desktop controls

On devices with a mouse pointer mRay allows some actions to be performed with mouse

buttons. See the following list:

Table 1. Mouse controls

Button

Functionality

Left button

Selected tool (e.g. panning, levelwindow,

thickness)

Right button

Zoom when moving the mouse vertically

Middle button

Alternative tool (levelwindow when panning

is the primary tool, otherwise panning)

Mouse wheel

Change the current slice

Next button

Next series in study

Previous button

Previous series in study

Table 2. Keyboard controls

Shortcut Action

F11 Toggle fullscreen mode

DEL Delete the currently selected annotation
inside the viewer

ESC Go back to the previous step
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Shortcut

Action

N Switch note annotation mode

M Switch to measurement annotation mode
A Switch to arrow annotation mode
R Switch to region of interest annotation mode
X/P Switch to point annotation mode
W Switch to angle annotation mode
Arrow-Up Slicing (+1)

Arrow-Down Slicing (-1)

Arrow-Right Next series

Arrow-Left Previous series

T Pan upwards

G Pan downwards

F Pan left

H Pan right

Space Start/stop DICOM Cine

@) Zoom out

I Zoom in

U LevelWindow: Center + 10

J LevelWindow: Center - 10

K LevelWindow: Window + 10

L LevelWindow: Window - 10

1 ThickSlices + 1

2 ThickSlices - 1

0 Reset view

Vv Change active view
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11. Tools

11.1. Annotations

11.1.1. Add annotations

Choose an annotation type in the menu and add e.g. a measurement by tapping and

dragging the endpoint of the line.

Table 3. Placement of annotation by type

Type Interaction

Measurement Tap, keep pressed and drag

Arrow Tap, keep pressed and drag

Text annotation Tap

Region of interest Tap, keep pressed and drag

Angle Place the 3 corner points by tapping 3 times
Length ratio 2 times: Tap, keep pressed and drag
Remote angle 2 times: Tap, keep pressed and drag

Point Tap

Segmentation Tap, keep pressed and drag

11.1.2. Annotation menu

The following button (see List of annotations) will appear in the Toolmenu if the user has

created any annotations.

2:3 E

[ @
Length Save kev imade List of
Ratio Y 9 annotations

(] «MITTTTTIT

Figure 52. Annotation button
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1. Opens the 'List of annotations' window

3 ® %

List of
annotations

Cancel

1ent 1 o

O

Figure 53. List of annotations
1. A single tap selects and jumps to the annotation. Tap and hold will open the annotation
submenu (Item 2,3).
2. Deletes the selected annotation.

3. Edit the name of the currently selected annotation.

11.1.3. Text annotations

The note tool creates text notes in the current slice image. Notes can be edited by
double tapping on them. Notes can be selected by tapping on them or selecting them in the
List of annotations, like measurements. You can move the selected Note with one finger. You

can delete notes and measurements from the Annotation menu.
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Figure 54. Text annotation
11.1.4. Measurements

The measurement tool PiZd allows you to create measurements on an image slice. The

display length is rounded to one digit after the comma. The inserted measurement can be

adjusted by 'Pinch-to-Zoom'. Alternatively you can adjust booth ends separately. In order to

do so you have to tap on the transparent circles at the end of the line. You can create as

much measurements as you want in one image. You can reselect a measurement by tapping

on it or selecting it from the 'List of annotation' window.

Figure 55. Measurement annotation

Attention

= The measurement information is read out the data send by the PACS.
Missing or corrupted spacing data could lead to wrong measurements.
Should you encounter problems with wrong measurements there could
o be an issue in the modality setup of the image data. Please consult the
appropriate IT-Support.

= In 2D-radiographs the measurements show the size like it would be
shown by the X-ray detector. Keep in mind that measurements
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show the size of the projection and not the physical size of a
structure! This also applies to the 'REAL' zoom mode!

= The accuracy of all measurements depends on the pixel spacing of
the displayed images and the pixel size (PPI) of the device screen.
See Measurement inaccuracy for 1:1 zoommode and Measurement

inaccuracy for other zoommodes

Measurement inaccuracy for 1:1 zoommode
The maximum measurement inaccuracy for the 1:1 mode can be described as follows:

emawzps*\/l—l—r2,r> 1

with emax @as maximum error, ps as pixelspacing and r as aspect ratio
Measurement inaccuracy for other zoommodes
The maximum measurement inaccuracy for other modes can be described as follows:
€mazr = ps * \/1—|—7°2,r > 1
zf
with emax @as maximum error, Ps as pixelspacing, zf as zoomfactor and r as aspect ratio
11.1.5. Angle tools

The angle tools allows you to create an angle in the current image slice. The angles lines are
adjustable in their length and direction so that you can modify the angle by your needs. You
can move the whole angle by tap and hold the intercept point. The angle can be deleted

from the annotation menu.
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Beside the normal angle tool there is the remote angle. While the normal angle is a real
angle, the remote angle calculates the angle between two lines without a crossing point.

Beside that, it can be used like the normal angle tool.

Figure 57. Remote angle annotation
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11.1.6. Segmentation

You can use the "Segmentation"tool to insert a manual segmentation into a layered image.
After activating, circle the object to be segmented with your finger. The annotation can then
be adjusted. The segmentation points can be easily moved or deleted with double tap. New
points can be added by' +'. On the side of the segmentation there is an additional
information text which contains the following calculated values for the pixels in the
segmentation:

» area: Segmented area (optional if image spacing is correct).

= count: Number of pixels inside the ROI.

= min: Smallest selected grayscale value.

= max: Biggest selected grayscale value.

= avg: Average grayscale value of all selected pixels.

stddev: Average spread of all grayscale values from the average grayscale value.

area: 151.77cm?
count; 26981
min: 0.0

max: 491.0
avg: 211.1
stddev: 63.8

Figure 58. Segmentation

Please note

o = |f the measured data set is a color image, the mean value of the color
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channels is used per pixel for calculating the above mentioned values.

= Pixels that are not included in the segmentation are determined by the
following rule: If a pixel is completely within the segmentation or if it is
cut through the contour of the segmentation, it is considered as part of
the segmentation. Thus, the pixel center does not play a role in

determining the inclusion.

= A decimal place is used to display the measurement accuracy

(exception: count).

11.1.7. Region of interest

With the 'Region of interest' feature in the Toolmenu you are able to add a region of interest
(ROI) to an image or a slice. After adding a ROI it is activated by default and ready for
individualization. The ROI can be moved by tapping the cross in the middle of it and
dragging it around. By using the two touch handles (white, transparent circles at the edge
of the ROI) you are able to shape and rotate the ROI. On the opposite of the touch handles
you'll find the following information:

= area: area (optional if image spacing is correct).

= count: Number of pixels inside the ROL.

= min: Smallest selected greyscale value.

= max: Biggest selected grayscalwe value.

= avg: Average grayscale value of all selected pixels.

= stddev: Average spread of all grayscale values from the average grayscale value.
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count: 23598

min: 7.0
max: 596.0
avg: 220.4
stddev: 103.4

Figure 59. Region of interest

1. Attention

The same restrictions as for Segmentation apply.

11.2. Overlay menu

mRay supports the display of DICOM files with up to 16 overlay masks. These overlays can
be switched on and off separately via a menu in the viewer. |t is also possible to assign a

freely selectable color and transparency to each overlay.
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Figure 60. Overlay menu

1. Displays the overlay with color and label information. With one click you can switch the
respective overlay on or off. To adjust the color and transparency, press and hold the button

for a short time.

2. Here you can set the color and transparency for the overlay.

12. Report workflow

If your server license includes the structured reporting feature then you are able to create
textual report within mRay. There are multiple a stages a structured report has, which will be

described below.

12.1. Report creation

A report can either be created manually by pressing the Create report button inside the
tool menu (see Toolmenu) or by incoming HL7 orders (please contact your mbits support
for this setup). The created draft is created inside the associated studied and is displayed

inside the inbox. The draft is visible to all users and can be worked on cooperatively.
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John Doe: KlinRad_Schaedel*Standard
May/15/2013 20:37
Institution: mbits

John Doe

(m) ﬁ
00000000

Figure 61. Draft in inbox

= The user requires permission to be able to create and edit structured

o reports.

= When the report is created by an HL7 order it'll be prefilled with clinical

information.

12.2. Template selection

When a new draft is created, it's possible to select a draft template. Depending on the

template, different fields are displayed that must be filled in.

o = The templates must be configured on the server side. Please contact

your mRay administrator for the setup.

12.3. Draft editing view

After a draft is created it opens right next to the associated series. The patient and study
information is filled automatically and the report title is prefilled from the current date. While
the report is open it is locked for the current user, which means that no other users can

edit it. This avoids multiple users working on the same draft performing conflicting changes.
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Figure 62. Draft editing view

1. Report title: The title for the structured report. Is prefilled with the current datum.

2. Report content: The content for the structured report e.g. a diagnosis or any other clinical

information.
3. Unlock draft: Unlock this draft and allow other users to work on this draft.
4. Delete draft: Delete this draft. It will disappear for all other users aswell.

5. Approve draft: Finalize the current draft and create the structured report. After this action

you can't modify the report anymore.

6. Associated study: Displays the study that is associated with this report.

12.4. Draft reading view

When you reopen a draft from the inbox you can see the current draft state. You can always

open this view even for locked drafts. When the report is locked by another user a closed
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lock is displayed.

Ratien e 58516
HaileAtname: Anonymh
Patient birthdate: Feb/24/1938
Patient gender: m

Study ID: 5015G19007488_01

Study description: MRT Schadel mit Carotis

2| mit Carotis  Report:

ID: 85

Figure 63. Draft reading view

1. Draft summary: A summary of the information in this draft.

2. Draft content: The text that has been added to this draft.

3. Edit draft: Edit this draft and open the Draft editing view

4. Copy content: Puts the content of this draft into your clipboard.

5. Associated study: Displays the study that is associated with this report.

12.5. Structured report view

After the draft has been approved it's not editable anymore and the draft flag is removed.

See Final structured report
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Patient ID: 8516127777

Patient name: anonymiRE

Patient birthdate: Feb/24/1935

Patient gender: m

Study ID: 5015G19

Study description: MRT Schadel mit Carotis

Content: This is a diagnosis

Approval: Befunder 1

N
188_01:1416 Mame: AnonymMRE (m) Birthdate: Feby. 2T Schadel mit l:.ar'n’ L-

Figure 64. Final structured report

1. Report summary: A summary of the information in this report.

2. Report content: The text that has been added to this report.

3. Report approval: Displays the user who has approved the report.
4. Copy content: Puts the content of this report into your clipboard.

5. Associated study: Displays the study that is associated with this report.

You can automatically export approved reports into your PACS when your
O mRay Server has that feature. Please contact your mbits support for further
-

information.

12.6. Corrective and Supplementary Report

Approved reports cannot be modified; however, it is possible to create a corrective or
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supplementary report. These reports are versioned, ensuring that the original approved

report remains unchanged.

To create a corrective or supplementary report, click the Edit button located at the bottom
right corner of an approved report. You will then be prompted to select the type of report

you wish to create.

Klinische Angaben: Patient
berichtet dber Schmerzen im
rechten/linken Knie seit
gestern, insbesondere bel
Belastung und Bewegung,

Befund aktualisieren

Aktuellen Befund korrigieren

Nachtragsbefund hinzufiigen

anderen pathologischen
Verdnderungen
Befundungsfragestellung:

Beurteilung der kndchernen
Strukturen des Kniegelenks

OMPLETE | Studie: Unbekannte Studie Beric o g
Patient: Anon | 1. Jan 1980 | Anon [EA

Figure 65. Corrective and Supplementary Creation

12.6.1. Corrective Report

A corrective report allows a complete modification of the text of an already approved report.
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Bewegung. Kein bekanntes Trauma.
Keine Vorerkrankungen am Knie
bekannt.

Abkldrung einer méglichen

Hegenerativen oder traumatischen
Verdnderung des Kniegelenks.
Ausschluss von Fraktur, Arthrose
oder anderen pathologischen
Verdnderungen.

a @

Figure 66. Corrective Report

Anon: Unbekannte Studie
22 Dez 20141014

Anon

1. Jan
1980
Anon

Figure 67. Corrective Report Draft

12.6.2. Supplementary Report

A supplementary report permits the addition of new information to the report, but only once.

The existing text remains unmodifiable.
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Keine Vorerkrankungen am Knie
bekannt.

Abklarung einer méglichen
degenerativen oder traumatischen

Figure 68. Supplementary Report

Anon: Unbekannte Studie
22 Dez 2014 10:14

Anon

1. Jan
1980
Anon

Figure 69. Approved Supplementary Report

12.6.3. Report History

Both corrective and supplementary reports retain the history of their previous versions.
These versions can be accessed through the series view of a study. To open the series

view, refer to Series selection.
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Q
Anon

Unbekannte Studie
Bericht: [V3] Bericht 19. Mar 2025

L
Pool: re ports, 1¢

Bericht: [V2] Bericht 19. Mar 2025
7z
: m: 19, Mar 2025 16:34:54

Figure 70. Report History

13. Messaging

*

With the messaging function (Messaging) you are able to send and receive messages and

datasets/key images to your contacts and groups.
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. Contacts
3 : S
I Besprechung . Wann startet die Besprechung?

~ : .
Dr. Max Mustermann . Hallo, bitte schauen Sie sich das an.
’xl Workshop

xD Dr. Muster

Figure 71. Messaging
The screen provides the following functions:

1. Click to open the chat with a contact.

2. Click to open the chat of the chat room for group meeting.
3. Preview of the last messages in the chat.

4. Create a new group chat.

5. The profile photos of your contacts and groups are visible in the chat (see User settings).

13.1. Chat

Just as known from other messaging applications it is possible to send and receive
messages (Chat). Additionally it is possible to share series, key images and sending audio

messages.
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3 ® a x
< . Dr. Max Mustermann

Patient: TOSHIAKI ITO ‘_I
Study: |
BENES

Key image

D RUNAARRRRRRRNRNIN 2

Bitte schauen Sie sich das.

@ ¢

Figure 72. Chat

This screen provides the following functions:

1. Back to the overview.

2. Chat course: Available series and key-images (key icon above the preview image) can be
opened by clicking it. Please notice: If you have no access rights for an image a

corresponding error message will be displayed.

3. Add an attachment from your phone gallery, which will be send as photo message (see

Photo messages)
4. Input field to type your text messages.

5. With the microphone button you can capture audio messages (see chapter Audio

messages). With the camera button you can send Photo messages
6. With this button you can start screensharing with all chat participants (see Screensharing).

7. This icon indicates that an image is already open in the background (see Screensharing).
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13.2. Photo messages

In addition to text, pictures can also be sent to contacts. This is possible by clicking on the

photo camera icon, which is to the left of the text field (see Chat).

Figure 73. Photo capturing

The above figures illustrate the following functions:

1. Use this button to return to the chat history from the photo capture preview.

2. This button triggers a capture and sends it to your selected contact. You'll be back inside the

updated chat history.

In the case of photo messages, there is no access to the private photo
9 memory or the gallery of the device. The photos are only managed and

stored internally by and within mRay.
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13.3. Audio messages

Additionally to text messages you can also send audio messages. Simply click the
microphone button, which is located at the opposite of the input field on the chat screen

(Audio messages).

Figure 74. Audio messages

The upper figure visualizes the following functions:

1. The flashing 'REC' symbol will show up when you are recording an audio message.
2. The time readout shows how long the record is until now.

3. By clicking the close button you can cancel the message.

4. The oscilloscope shows the volume in discrete time steps while you record.

5. You can take a break from recording by clicking the 'pause' button and continue to another
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time. By clicking the 'pause' button the icon will change to a microphone, which you need to

click if you want to continue.

6. As soon as the recording is completed you can click the 'send' button to the receiver.

13.4. Group messages

To communicate with several people at the same time, it is a good idea to create a chat
group (see Messaging). The group members can be selected during the creation process

as shown in Group member selection.

10:54 Do. 23. Apr.

—

-
B8 Neue Gruppe

Kontakte 2/3

> Dr Eva Musterfrau
X D Musterarze

¢} &D mbitsSupport

Figure 75. Group member selection

After the members have been selected, the new group must be named. The name is then

displayed to all group members in the overview. See Name group
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11110 Do. 23. Apr.

=

- -
2 Neue Gruppe

»  Besprechung

Fiigen Sie einen Betreff fiir die Gruppe hinzu.
Teilnehmer

P D Eva Musterfrau

x{) Dr. Musterarzt

S5 ¢ a ? Passwords
! § € % & / ( ) = ?
A 1 2 3 4 5 6 7 8 9 B &)
* .
- q w e r t z u i o p ] . u
S a s d f g h j k 6 a o
> _
N < y X c v b n m &
® 2123 ¢ 2123

Figure 76. Name group

After confirming the group name the group appears in the messaging overview. You can edit
the group settings by clicking the groupname in the top after opening the chat. See Edit

group settings. You can assign a profile photo to the group via the "Camera" icon.
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! IR Besprechung

Attendees

R Edit
‘D Dr. Muster

Dr. Eva Musterfrau
[
ad Dr. Max Mustermann

Actions

@ Allow editing for everyone
‘/‘ Rename

(=

@

Figure 77. Edit group settings

14. Screensharing

Screensharing allows you to share your screen with others. After pressing the button (see
Chat) the screensharing will start and the image you have already opened will open (see
Chat) or you will be redirected to the inbox if no image has been opened yet. The
screensharing can be started with one or more persons (see Screensharing in groups), in

the form of a group.

In a chat, the administrator is the one who starts the screensharing. In a group the

administrator is defined previously (see Screensharing in groups).
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Dr. Max Mustermann

IN:211 ST: 1.0mm L|W:-600 | 1600
CT, 16 bit
| arteriell//130 Imeron 300 iv/FC51/0RG/1.0mm,FC51,arteriell,
/2006 10:58

S z Thorax/Abdomen DKFZ
t: Bronchialbaum, knotig | Dec/7/1944
0001169805
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Figure 78. Screensharing as administrator
The upper figure visualizes the following functions:
1. The one who started screensharing is underlined in white, the active participants are

displayed in white and the inactive participants of the group are displayed in gray.

2. With the 'Microphone' button, a participant can activate and terminate the voice function

(crossed out). The speaking participant is displayed in yellow.
3. The X button ends the screensharing for all participants.
4. Only the administrator can apply tools during the screensharing.

5. Here you can minimize the window.
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Figure 79. Screensharing as receiver

The upper figure visualizes the following functions:

1. By clicking the 'green checkmark' button, the participant can join the screen sharing.
2. The administrator is underlined in white, the active participants are displayed in white and the

inactive participants of the group are displayed in gray.

14.1. Screensharing in groups

In a group, screen sharing can only be started by a previously determined administrator. For

the other participants of the group, the screen sharing starts automatically. In a group only

the group administrator can use the voice function.
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Figure 80. Screensharing in groups (as Admin)
The upper figure visualizes the following functions:

1. The X button ends the screensharing for all participants.
2. Only the administrator can apply tools during the screensharing.

3. The one who started screensharing is underlined in white, the active participants are

displayed in white and the inactive participants of the group are displayed in gray.

4. The number of active participants and all group members.

15. Photo documentation

The photo documentation feature is expressly not permitted for diagnosis
A or treatment decisions. This feature isn’t enabled by default. It is only

available for evaluation purposes. If you're interested in taking part of the
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evaluation, please contact your mbits support staff.

When the feature is enabled for the current user you'll see an extra tab for the photo
documentation and a button in your inbox to open the camera. By pressing on the camera
button (Point 2) you'll open the camera and be able to capture all the photos you require. A
photo documentation workflow will be like the following

1. Take pictures

2. Select photos that should be assigned to a patient or order

3. Select the body part which reflects the content of the photos

4. Select a patient or order

5. Add more information to the photos (key wording)

6. Confirmation

7. Wait a moment for the photos to appear in the inbox
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Inbox

No image data available

Figure 81. Photodoc Inbox

1. Go to the Photo documentation tab

2. Open the Photo documentation camera

15.1. Camera

When you've captured all the photos you need press the photo stack (Point 3) to continue

to the review process.
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Figure 82. Photodoc camera on Android (left) and Apple (right) devices with more than one

camera

—_

. Shutter button to capture a image.

2. Select desired camera lens (only on devices with more than one camera).

w

. Image stack of taken images. Click to return to gallery.

4. Enable, disable or set automatic flash operation.

o

. Enable or disable automatic white balance adjustment.

o

. Enable or disable automatic exposure adjustment.

15.2. Photo gallery / Review

The review gallery displays all the photos that you have taken so far ordered by their capture
date.
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Figure 88. Gallery

1. Navigation bar shows current progress and allows you to go to a step by tapping on it. By

doing that you can only go to a previous step
2. Select button to enter image selection mode.

3. Click on a thumbnail in order to view a image.
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Figure 84. Gallery with selection

1. Click on a thumbnail to add the image to the selection.

2. Button to select a row of images.

3. Cancel selection mode.

4. Deletes the selected images. Deleted images can not be restored.

5. Confirm selection and go to the next step.

Danger

é Be careful and do not delete images by accident. Deleted images can not

be restored.

If you want to inspect an image more detailed you can enter the photo view by clicking the
target photo. Inside the photoview you get a fullscreen overview of the image. In this mode
you can perform all the transform operations that are already known from the regular viewer

(panning, zoom). By clicking the next or previous (Point 2) button you can navigate between
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the images.

mRay. () = Q @

| o Photo view o ||

Figure 85. Image view

1. Go back to the image gallery.

2. Switch between images. You can also use a swipe gesture to move forward / backward in

the image stack.
3. Deletes the currently opened image. Deleted images can not be restored.

4. Shows the date and time the image was taken.

15.3. Body part

In the next step you are asked to to select a body part to which the selected photogroup
belongs to. The selected body part defaults to "Unspecified" and is displayed in a label

(Point 4). To select a body part just press on the human. To switch between front and back

view you can press the corresponding button (Point 2). For navigation purposes you it's
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displayed which side is left or right (Point 3).

Anterior

Unspecified o

Figure 86. Body part selection

1. Body part selection. Click on a body part to select it.

2. Rotates the body part selection so you can select parts on the front and back of the patient.
3. Shows the correct direction relative to the body part selection.

4. Shows the name of the currently selected body part.

5. Confirm the selection and proceed to the next step.

By tapping on the next button you will continue to the orderview.

15.4. Orderview

In this page all patients and unprocessed orders are displayed. Each order/patient are

displayed with the necessary information to identify them (Point 1). To filter all the entries
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you can use the search field in the top (Point 3). To scan a QR or Barcode you can use the

corresponding button below the search field (Point 4).

Q

Filter o
Search via barcode o

i

Last update: 2m

): 100
Broken leg

1 Gl;’[)l,'(]l . 1 6;_/01/01 .

t: Erika Max
Mustermann (f) Mustermann (m)
ID: 4321 ID: 1234

11.2.1930 e:

Figure 87. Orderview

1. Shows patients that are registered in the system.

2. Shows orders that are registered in the system.

3. Filter input to filter the displayed results.

4. Search patient or order by scanning a bar code containing the patient or order id.
5. Shows when the last update or order id has been made.

6. Add a patient to the system by manually entering the correct information.

By clicking an order/patient you'll proceed to the confirm. If there is no order and no patient that

fits your case you'll want to add the patient manually with the add patient button (Number).
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15.5. Patient form

If you have decided to manually add the desired patient, the following view will open. The
required tags for the patient are displayed at Point 1 and setup by your pacs administrator.

Make sure to enter the correct information before proceeding to the next step.

O
Add new patient
Enter patient information:
Patient lastname:
Patient firstname:
Patient ID:

Patient birthdate:

Patient gender:

m

o\/ Confirm

Figure 88. Patient form

1. Input fields for the patient information defined by your PACS.

2. Confirm the input and continue with the next step.

15.6. Confirmation view

In this step you have the ability to review your assigned photos one last time and to add
additional tags to the order that can help with identifying the order at a later stage. (The

keywording must be configured at the server to be available, please contact your
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administrator or mbits support)

ergotherapy

reosteosynthesis

Figure 89. Confirmation view

1. Preview of the added images and patient information.
2. Selection of further tags and information for the order.

3. Confirm inputs and proceed.

15.7. Assigned view

This view is the default view when you press the photo documentation tab in the top. It is an
overview that lists all unassigned photos, pending orders and completed orders. By
pressing the unassigned photos (Point 1) you'll proceed into the review gallery where you
can assign those photos like already described above. The list of pending orders (Point 1)
are the orders that have not yet been confirmed by the server. This can be caused by no

internet connection or that the server is still processing those orders. The completed list
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(Point 2) shows all orders that are known to be completely processed. By pressing the

"Clear completed" button (Point 3) those orders are not shown anymore to you.

Q (0]
Photo documentation

& oame

Erika

Greiner
Christian (m)

33

Clear completed e

Figure 90. Assigned view

1. List of pending orders that are uploading or waiting for approval.
2. List of completed orders.

3. Button to clear the list of completed orders.

16. VEOcore

Warning
g Decisions must never be made based on the VEOcore results alone. The

product should only be used by trained medical personnel familiar with the

current guidelines and the perfusion measurement technique. It is up to the
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user to carefully take into account all available patient information and to

put the VEOcore results into the proper context in a holistic way.

16.1. Overview

VEOcore is a fully automated image processing tool to calculate quantitative measures of
affected brain tissue and healthy tissue. Therefore, this manual covers the instructions on
how to interpret the results. It's an extension the mRay Server application and the results
can be viewed inside the mRay Client. Furthermore processed results can be automatically
forwarded to the PACS.

16.2. Triggering the data processing

VEOcore does not have a user-interface. Data is processed fully automated on reception of
DICOM series. All series should be sent in one rush, otherwise the data processing might
be invoked multiple times, and result images might appear in the target PACS multiple

times.

For MR and CT, the following DICOM images can be sent to the application. For details on
series naming conventions as well as compatible and recommended measurement

parameters such as slice thickness, repetition times etc. please refer to the Annex.

16.2.1. Computed Tomography (CT))

1. CT perfusion (VPCT)
Repeatedly acquired volumes of low-dose CTs acquired during injection of a contrast
bolus. This series is often called VPCT (Volume-Perfusion-CT).

2. Non-contrast native CT image (optional)
Native image before contrast injection with a reconstruction kernel optimised for brain
tissue. Sending this image is optional, but recommended. If sent together with the
VPCT, it is used as background for the overlay with the segmented core and mismatch

volume.
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16.2.2. Magnetic Resonance Imaging (MRI)

1. MR perfusion (DSC-Perfusion) (optional)

Repeatedly acquired volumes of echo-planar imaging acquired during injection of a

contrast bolus. This measurement technique is often referred to as DSC-Perfusion

(Dynamic-susceptibility-contrast perfusion). Sending a perfusion measurement is

optional in MR. If not send, only the infarction core will be segmented based on the

ADC (see below).
2. MR ADC

Apparent-Diffusion-Coefficient (ADC), berechnet aus einer diffusions-gewichteten
Sequenz (DWI-MR). Das senden des direkt am MR-Scanner berechneten ADC ist
unbedingt notwendigan ADC, VEOcore berechent keinen ADC selbst aus den DWI

-Daten.

3. MR DWI (optional)

Diffusion-weighted image of the brain, from which the ADC was calculated. This

measurement technique is often referred to as DWI-MR or also trace-weighted imaging.

Sending this image is optional. If sent, an improved brain strip can be provided, and the

DWI weighted image is used as background for the overlay with the segmented core

and mismatch volume.

4. MR FLAIR (optional)

Non-contrast, “native” high resolution image of the brain with T2-weighted contrast

acquired with flow-attenuated-inversion-recovery (FLAIR) in order to suppress CSF.

Sending this image is optional but recommended. If sent, FLAIR images are used as

background for the overlay with the segmented core and mismatch volume.

16.3. Result images

The following table lists the output which is created by the application. A detailed

explanation of all results is given below.

Name

Description

CBF, CBYV, Tmax, RGB_CBF, RGB_CBYV,
RGB_Tmax

Perfusion maps of Tmax, CBF and CBV as

grayscale and RGB images.
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Name

Description

LesionMap

Main result image: Tiled overview with
important maps, segmentation overlays,

volumes and warnings

qgcontrol_bolus

Quality control: Details on the bolus, AlF
selection and quick overview on patient

motion. Siehe Quality control image: Bolus.

gcontrol_motion

Quality control: Details on patient motion,
and motion correction. Siehe Quality control

image: Motion correction.

gcontrol_flowstatistics

Quality control: Median values of perfusion
values in core and mismatch volume as
compared to their contralateral mirrored
counterparts. Mean bolus curves inside core

and mismatch volume.

mask_hypoperf, mask_core,

mask_mismatchvol

Segmentations as binary images. Might be of
scientific interest to some users, e.g. for

studies.

16.3.1. Perfusion maps

CBF cBvV

RBG_Tmax |RGB_CBF |RGB_CBV

Maps of Tmax, CBF and CBV are generated in color (RGB), and gray-scale. Due to

downsampling during image processing they might have a different spatial resolution and

number of slices than the source perfusion-timeseries. For the coloring, a jet-like colormap

is used, ranging from blue to red from low to high values. In terms of quantification, CBF

and CBV maps have been normalized to the healthy hemisphere. The midline of the brain

was automatically found during processing. In the RGB images, the midline is shown as a
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gray line such that the user can immediately assess its correctness. Colored images have a
fixed colormap window ranging from [0, 150%] for CBF and CBYV, and [Osec, 10sec] for
Tmax. With a compatible DICOM viewer, the gray-scale images can be windowed to adjust

the image contrast, and values can be evaluated quantitatively.
16.3.2. Lesionmap

This is the main result image of the application. It provides all relevant information at one
glance. It consists of a tiled overview with a gray-scale native background image for
anatomical orientation, the segmented core and mismatch volume as overlays, the important
perfusion maps in color and the calculated lesion volumes as numbers and graphical bars.
Further, it is indicated whether values are below or above the criteria suggested in the AHA
Guidelines based on the DEFUSE-3 inclusion criteria. The image is arranged in a stack of
slices, such that the user can scroll through the full brain volume. The layout is slightly

different for MR and CT. Further details are given below.

hypoperfusion ( Tmax=6s ) [ I 134 mL

mismatch volume { penumbra) [ 101 mL =15
mismatch ratio [ hypoperfusion/care ) 4.0 >1

Figure 91. CT Lesionmap
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For the gray-scale background image the non-contrast native CT image is used if provided. If not

the the baseline image of the perfusion timeseries is used.
= Upper left: Gray-scale background image with segmented core and mismatch volume in
red and yellow as overlays.

= Upper right: Gray-scale background image without overlay to cross-check for any visible

demarcation.
= Lower left: Colored CBF map with fixed window from 0 to 150%.
= Lower right: Colored Tmax map with fixed window from O to 10 seconds.

= Volume bars and text: see Volume bars and text in lesionmap for an explanation.

hypoperfusion { Tmax=6s ) |l 68 mL

mismatch volume ( penumbra) Il 57 mL =
mismatch ratio ( hypoperfusion/core ) 58 1.8

Figure 92. MRI Lesionmap

For the gray-scale background image, the FLAIR image is used, if given as input. If not, the MR-
DWI image is used. If this image is not given either, the baseline image of the perfusion
timeseries is used. If no perfusion is sent, but only the ADC, the result will be presented as 2x2

tiled image without the perfusion maps, and only the core volume will be displayed.

= Upper left: Gray-scale background image with segmented core and mismatch volume in

red and yellow as overlays.

= Upper middle: Gray-scale background image without overlay to cross-check for any visible

demarcation.
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= Lower left: ADC map with fixed window ranging from 400 to 700.

= Lower middle: Colored Tmax map with fixed window from 0 to 10 seconds
= Lower right: Colored CBF map with fixed window from O to 150%

= Upper right: Colored CBV map with fixed window from 0 to 150%

= Volume bars and text: see Volume bars and text in lesionmap for an explanation.

hypoperfusion [ Tmax=6s ) | 13 mL

=70 '.:] Yes

mismatch volume { penumbra) | 13 mL =15 7 MNo

mismatch ratio { hypoperfusion/core ) no core =1.8 7 Ye:

alues just above or below thresholds - interpret w

Figure 93. Volume bars and text in lesionmap

Volumes for hypoperfusion, infarction, mismatch volume (penumbra) and mismatch ratio
(hypoperfusion volume divided by the cbf-core volume) are shown as numbers, and as graphical
bars such that their relative proportions can intuitively be assessed. The black vertical line in the
hypoperfusion bar indicates again the proportion between core and mismatch volume. Due to
limited space, the maximum bar width is cropped at 180 mL, but the relative proportions are
always kept. To the right side, the thresholds recommended by the AHA Guidelines (AIS within 6
to 16 hours after last known normal who have LVO based on the DEFUSE-3 inclusion criteria)
are shown, and it is indicated by “Yes/No” if the criteria are met. Note that for MR, according to
the current scientific consensus, the core is segmented based on the ADC, and not the CBF, as
in CT.

1. Values just above or below thresholds - interpret with care! All calculated values
have an inherent and statistical inaccuracy. Therefore, they should be interpreted with extra
care when they are close to the thresholds, as they are not decisive in this case. A
uncertainty range of 15% us used by the program. If vales are closer than that, this warning

is printed.

2. Low and/or late bolus - check qcontrol reports! The contrast agent bolus might have
an unusual low peak height, and/or a late arrival time due to a patient individual
characteristics, or a suboptimal injection scheme. See Quality control image: Bolus for more

details.
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3. Motion detected - check qcontrol reports! A measure for patient motion in time is
implemented. If significant motion is detected, this message is printed. See Quality control

image: Bolus and Quality control image: Motion correction for more details.

Depending on the scanner type and imaging protocol, the number of imaging slices might not be
sufficient to cover the full MCl territory. In this case, the calculated volumes might be
underestimated. Hence, the imaging slab thickness will be analyzed automatically, and a warning
will be shown, or volumes will not be displayed (critical coverage). The thresholds for this

behavior can be by customized by the mbits support after consultation.

16.3.3. Quality control

VeoCore C

Bolus details

Figure 94. Quality control image: Bolus

1. Bolus Details: In the upper part, the following details on the contrast agent bolus are

shown:

107



2. Temporal sampling of the perfusion time series
3. Relative peak position of the bolus
4. Average peak height of the bolus (Hounsfield units for CT, relative units for MR)

5. Lowest correlation in time series, serving as an index for maximal patient motion

To the right of these measures, it is indicated by "OK" or a warning message whether the values

are within our outside reasonable bounds.

Arterial Input function (AIF): Below these values, a plot illustrating the selection of the arterial
input function (AIF) is shown: The curves are clustered into "all vessels", "veins" and "arteries".
The curves are normalised to their maximum value. The AIF is chosen from the arterial pool by the
features early arrival time, narrow shape and low signal-to-noise ratio. With this, the user can

cross-check that the selected AlF is reasonable in terms of these features.

Patient motion: Below the AIF plot, the correlation of each image of the timeseries with the
first image of the series is plotted. This serves as an index for patient motion: Low correlation
values correspond to significant patient movement. Correlation curves for both, before and after
motion correction are shown. With this, the user can assess the severity of motion, and whether
motion was removed to a sufficient degree. If still in doubt, the user can check the situation in
more detail with the specific motion correction report (see Quality control image: Motion

correction).
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VeoCore CT

motion correction

scrofl jtwj browse tim H‘ eries

correlation with first image along time

Figure 95. Quality control image: Motion correction

Patients might move during the scan. Potential motion can visually be inspected best when
scrolling/browsing through the perfusion timeserie: Any movement can clearly be seen as a
displacement and rotation. To give the user a quick overview, the middle slice of the volume is
chosen and stacked as a timeserie of images, which can be scrolled/browsed using a DICOM
image viewer. The timeseries is shown for both, uncorrected and the motion-corrected images,
such that the user can assess the effectiveness of the motion correction. As in Quality control
image: Bolus, again, correlation of each image volume with the first image volume along time is
plotted for uncorrected, and motion-corrected images to give a quantitative measure for motion.

The vertical white line indicates the current timepoint in the stack of images.
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VeoCore CT

Median values in lesions versus mirrored counterparts

Tmax

hean curves in lesions and in full reference hemisphere

Figure 96. Quality control image: Flow statistics

Comparison with mirrored segmentations: The segmentations are generated based on
global thresholding of the Tmax and CBF maps. CBF maps are normalized to the median value
of the full contralateral (supposed healthy) hemisphere. It might be of interest to the user to
compare the median values of the segmentations to the ones of their corresponding mirrored
counterpart (The median values of the mirrored counterpart might be different from the one of the
full healthy hemisphere). Such a comparison is shown in the upper part of the figure. Values in
the segmentations for Tmax, CBV and CBF are shown both, as numbers and as graphical color
bars indicating their relative proportions. With this, the user can perform a more refined
comparison of the values with their corresponding reference region and decide to which degree

they really are abnormal.

For CBYV, there is scientific evidence that an elevated CBV in the mismatch volume (penumbra)
indicates good collateralization. The Interpretation of the CBV values is currently not part of the

published recommendations but this aspect might be of scientific interest to some users.

Mean curves in core and mismatch volume: Below the statistics table, a plot showing the
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mean curves in mismatch volume (penumbra) and core as well as in the contralateral control
hemisphere is drawn. The arterial input function is shown again for comparison. With this, the

user can gain a visual estimate on the degree of delayed perfusion in the respective regions.

16.4. Segmentations as binary images

0 These images are primarily for scientific use and by default not sent to your

PACS. Contact your mbits support for a customized setup

mask_hypoperf mask_core mask_mismatchvol

Segmentations: All segmentations are saved as binary masks. This way, they are digitally

available for any further data processing, for example in scientific studies.

16.5. Interpretation of the results

We suggest the following workflow when interpreting the results:

1. Open the Lesionmap

2. Check for warning signs at the bottom of the image (see Volume bars and text in
lesionmap). In case of a bolus or motion warning, directly check with the gcontrol bolus

report and gcontrol motion report.

3. Focus on the Tmax and CBF image (Tmax and ADC in case of MR). Scroll through the

slices and check the following:

X Can you visually see hypoperfusion and core lesion? If yes, mentally estimate their

outline and size.



X Do you see any motion artifacts? If yes, check directly with the motion quality control

gcontrol_motion.
X Do the images have sufficient signal-to noise?
X Are there any other artifacts?
X Is the midline correct?
X Do the slices cover the full MCI territory?

4. Focus on the upper left image with the automated segmentations. Browse again through

the slices and check the following:

X Are the segmentations in line with the ones you mentally have in mind from the Tmax
and CBF maps? Is there any relevant discrepancy in what you expect and what you

see”?

X Do you see false positives in the yellow mismatch volume, at the skull boundaries
and in the lowest / uppermost slice? If yes, estimate their relative size and subtract

mentally.

X Do you see false positives in the red core, especially in deep white matter? Check
with the contralateral side if values are really abnormal. If not, mentally subtract the

false positives

X Is the slice coverae sufficient / are parts of Hypoperfusion / Core outside of the
imaged volume? If yes, consider a potential underestimation of calculated volumes

and fall back to visual assessment of Tmax and CBF/ADC.
5. Focus on the upper non-contrast, native image (Native-CT or Flair-MR).

X Do you see any demarcation not included in the red infarct core segmentation
(=false negatives)? If yes, estimate its volume and mentally add to the given core

volume.

6. Focus on the calculated volumes on the lower part. Do they seem reasonable with
respect to what you saw up to now in the images? Do the values make sense? Are the

values close to the critical thresholds?

7. Now, keep the picture you have so far in mind. Check gcontrol_bolus and

gcontrol_motion report.

X Check for low or late bolus warnings
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X Check if the AlF is reasonable

X Check the patient motion for any outliers. Check the performance of motion

correction

If any unclear issues occurred, consider their impact on the results. Motion and a low or late
contrast bolus can lead to false positives or negatives. Take in account if there is any

relevant discrepancy with clinical presentation.

* Never use the calculated volumes alone, without checking the feasibility

of the segmentations.

g = Only use VEOcore in stress-free situations in order to ensure correct

use.

= Please note that VEOcore does not visualize left or right in datasets.

Always correlate with clinical symptom presentation.
17. Appendix

17.1. System requirements

The client software is installed on the devices via their corresponding software stores

(Apple App Store, Google Play Store) or manually via software packages.
17.1.1. Operating System

The mRay Client is intended for use on common dedicated operating systems.
The following operating systems are supported:

= Android 9 - Android 15
=i0S14-i0S 18
= Windows 10 64-bit - Windows 11 64-bit

* macOS 10.12.0 (Sierra) - macOS 15.0 (Sequoia)
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17.1.2. Hardware Requirements

The minimum hardware requirements for Windows/macOS mRay Desktop Client are:

= CPU: 4-core (x86 64bit/arm32/arm64)
= GPU: OpenGL 2.0 compatible GPU
* RAM: min. 4 GB

= Storage: 20 GB, SSD preferred
17.1.3. Recommended Devices

mRay Client is recommended to be used on the latest hardware of each operating system.
The default recommended devices for diagnosis and reporting are:

= iPad Pro (12" Version)
17.1.4. Web Browsers

The mRay WebClient can run on web browsers of both desktop and mobile devices.
The compatible versions are:

» Chrome (starting from version 57)
» Firefox (starting from version 52)
» Edge (starting from version 16)

» Safari (starting from version 11)

17.2. Security recommendations

= Please make sure you keep device operating system up to date.
= Always use the latest version of the mRay application.

» Protect your device with strong authentication (password, fingerprint etc.)
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17.3. Precautions

= Please ensure adequate light conditions when operating mRay.

= Please ensure a clean display while operating mRay.

= Only use mRay in stress-free situations in order to ensure correct use.
* Please note that mRay does not visualize left or right in datasets.

= Please ensure that the system clock and time are correctly configured.

= Please ensure that your device is secure against electromagnetic rays before using

mRay in a magnetic resonance imaging room.

= Please ensure that you are using the latest version of mRay after reinstallation of the

application.

17.4. FAQ

The most recent FAQ can be found under the following link: https://mbits.info/en/mray-faq/

17.5. Known issues

The list of known issues leads to problems identified after the release of the latest version of
mRay. These problems, however, were classified as non-critical, so that an unrestricted

working with the application is possible.

1. Pseudonymization of images is not applied to the burned-in pixel data information.
Please communicate this fact to the users to ensure that the data is sent only to pools

for which Pseudonymization is turned off.

2. Form fields for floating point numbers within the configuration application only accept

values in English format, i.e. with a point as a delimiter.

3. The auto-download setting WiFi/Mobile is not applicable for the Windows version of

mRay client app.

4. Multi touch gestures might trigger a button press event if they end above a button. This

will happen although the gesture is recognized as intended.

5. The camera on a MED-TAB v2 does not focus correctly.
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. Emojis in text fields can behave unexpectedly.

. A global cache path to a network drive can cause problems (concerns mRay server

only).

. Automatic memory management on the mobile device may be incorrect if several mRay

accounts are used on the device. Although the data is no longer accessible, they are not

deleted under certain circumstances.

. Right click is not working on Windows Surface.
mRay Server license changes to invalid after activating VPN controller.
Messaging: attachment is rendered with 'no access' despite being able to open the
attachment.
Inbox: Search within study that has no result leads to jumping back to top level (usability
bug).
Multi-Frame MR images are not fully supported. Varying spacing on one slice is not
supported.
Android: Screen stays black when the app is started after an update of the device. App

should be restarted.
Mobile Web Client file upload not supported in mRay.

On some Android devices like e.g. Google Pixel 4a mRay shows a black screen after
start, which isn't fixed by waiting for a certain amount of time. A possible solution is to

manually force quit the app and start over again.

During server configuration it may be possible that changes to the user database will

lead to a re-connect for currently connected clients.

In some very rare cases the install process may fail due to a blocked dll file. Installation

can be continued/succeeded by restarting the machine (concerns mRay Server only).

In some very rare cases PDF reports generated by a plugin are empty. The reports are
retrieved from a PACS as DICOM Structured Report to generate a PDF using a

template (concerns mRay Server only).

Speech-to-text on iOS may not work when used for the first time. Try using speech-to-

text in another app and return to mRay.

On some smaller devices it's possible that the server field is not visible inside the login



screen when device is held in landscape orientation.

22. Text scrolling in multiline textfields on iOS is not possible, if the textfield is contained in a

scroll area. To scroll use the scrollbar of the scroll area instead.

23. Text input inside the webclient can occasionally stop working. Refresh the page to fix the

error.

24. A version incompatibility exists between mRay 6.8.0 (or higher) and older mRay versions
when sharing the current viewer settings with another user e.g. in chat or during screen
sharing: When viewing two series in sync aligned mode and one of the series has
smaller dimensions than the other, the older mRay Version doesn't correctly display the

smaller series.

25. Safari treats the links "Imprint" and "Privacy Policy" as pop-ups and blocks them. Allow
pop-ups.

26. The import function in the web client cannot process data records > 3 GB. Upload the

data records in packages of 2 GB.

27. If longer transfers are required, e.g. from the long-term archive, the browser may cancel
the ZIP download due to a timeout. If this happens, you can simply trigger the ZIP

download again, all data should then be in the short-term memory.

17.6. Abbreviations

= DICOM: Digital Imaging and Communications in Medicine
= CT: Computed Tomography

= MRI: Magnetic resonance imaging

= PET: Positron emission tomography

= XA: X-Ray Angiography

* CR: Computed Radiography

= US: Ultrasound

= DWI: Diffusion Weighted Imaging

= MG: Mammography

= PACS: Picture Archiving And Communication System
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= AD: Active Directory

= MPR: Multiplanar reconstruction

= MIP: Maximum intensity projection

= DNS: Domain Name System

= LDAP: Lightweight Directory Access Protocol
= PPI: Pixels per inch

= ROI: Region of interest

= HL7: Health Level 7
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