dicomPACS®

ray Acguisition Software

s

User manual (EN)

Professional acquisition software for X-ray images
from flat panel or CR systems

OR Technology



User manual (EN)
dicomPACS®DX-R 8.0

Contact

- | OR Technology

(:‘. IDigital X-ray and
\«_J |Imaging Solutions

OR Technology (Oehm und Rehbein GmbH)

Head office
Neptunallee 7¢
18057 Rostock
Germany

Tel: +49 381 36 600 500
Fax: +49 381 36 600 555

Email: support@or-technology.com
International support hotline: +49 381 36 600 800

Internet: https://www.or-technology.com/

- J
Creation date: 31. January 2023 )
dicomPACS®DX-R version: 8.0
Document: OR003947-001 By
Revsion [Date  [Reason/Chapter |

1 31. January 2023 First version

Contact and revision



https://www.or-technology.com/

User manual (EN)
dicomPACS®DX-R 8.0

Chapter 1 INtrOUCTION e 7
1.1 Intended purpose and important software information .......................... 8
1.2 INTENARA USE ...t 11
1.3 SYStEM rEQUIFEMIENTS ...iiiiiiiiiiie i 13
1.3.1 HAIAWATE ..o 13
1.3.2 SOTEWAIE .. 14
Chapter 2 Warnings and advisory symbols ... 15
Chapter 3 Working with dicomPACSEDX-R .....cocovooveeeeeeeoeeeeeee, 17
3.1 Programme start and 10giN .......cccviiiiiiiiie e 17
3.1.1 Programme information ..........ccccoeeiiiiiiiiei e 19
3.1.2 Virtual keyboard ... 20
3.2 PAtIENT VIEW ..o 21
3.2.1 Create a New PatieNt ... 23
3.2.2 Query a DICOM worklist (optional) ........cccccovviiiiiiiiiiie e 25
3.2.3 Create an emergency Patient ......cccvvviiiiiiiii e 26
324 Delete @ patient ... 26
3.2.5 Search for a patient or an examination ...........ccccccoiiiiiiiiiiiiii 26
3.2.6 WOTKIIST ENTHES oo 27
3.3 KoTAY VIBW .o 29
3.3.1 Pl 30
332 Bt 37
3.33 Image acquisition process and generators ..........cccooevvviiiiiiiiiie e 39
3.3.3.1 CR SYSTOM 39
3.3.3.2 DR SYSTOM e 40
3.3.3.3 Integrated COMPONENTS ...vviiiiiiiiiii e 40
3.3.4 EXDOSUIE e 41
3.35 EXPOSUIE INAEX ..o 47
3.3.5.1 Exposure Index according to IEC 62494-1 ... 49
3.3.5.2 SoVAIUB oo 53
3.3.53 WHITE POINT Lo 55
3.3.54 Quality assessment of IMAgES .....coovviiiiiii e 56
3.3.55 Black mask / CrOPPING ..oooooiiiieiece e 57
3.3.6 Retake / discard IMages ......c..ooiiiiiiiiiie i 59
3.3.7 ACCEPT AN IMAGE .t 60
3.3.8 FINish @ StUAY .oooo e 61
3.3.9 Display images in the VIEBWer ..........ccoiiiiiiiiiiiic e 62
3.3.10 EXPOSUIe STatUsS .uvvviiiiii 62
3.4 LISTS VIBW 1. 63
3.4.1 EXtend @ STUAY ..oeiiii e 67
3.4.2 SN e 68
3.4.3 P It s 68
3.4.4 NEW STUAY .o 70
3.45 IVIOT@ e 71
3.5 Configuration of examinations and Macros ...........ccceeeveviiiieeeeeiinnnn.. 81
3.5.1 Display of examinations/macros ...........cccoociiiiiiiiiiiii e 82
3.5.2 Create eXaminationS/MACrOS .......ccccuuuviiiiiieiee e 83

3.5.2.1 Create EXamiNatioNs ..., 83




User manual (EN)
dicomPACS®DX-R 8.0

3.5.2.2 Create MACIOS ... 84
3.53 Edit eXaminations / MACrOS .......ceivviiiieiiiii i 85
3.5.3.1 Tab Examination Data ........ccoooiiiiiiiiiiiii e 85
3.53.2 Tab IMage PrOCESSING ..coiviiiiieeiiie et 88
3.5.3.3 Tab Black Mask and Labeling .........cccooviiiiiiiiiiiceeee 89
3.534 Tab Exposure TeChNIQUE ......ooiiiiiiiiiii e 90
3.535 Tab EXPOSUE INAEX ...iiiiiiiiii e 92
3.53.6 Tab X-ray guide & DemO IMagES .. .ooiiiiiiiiiiiieiiie e 93
3.54 Copy eXamiNatioNS/MACIOS ........vvuureiieiiii e e et 94
3.55 Move examinatioNS/MACIOS ........vvviiiiiiiieeieie et 95
3.5.6 Delete examinationS/MacroS ..........oeeeiiiiiieeeiiiiiiie e 95
Chapter 4 The dicomPACS®DX-R VIEWET ........ovovoeeeeeeeeeeeeeeeeee, 97
4.1 The WOTKING @rEa .....vveiiiiiiiiiie e 98
4.1.1 Mouse button fuNCtions ..........ccociiiiiiiiii 99
4.1.2 QUICK @CCESS MEBNU .o 99
4.1.3 Full screen display .. ...ooooiiiireee e 100
4.2 The Navigation Dar ... 101
4.3 The information bar ... 102
4.4 The toolbar - general handling ............oovviiiiiiiii 103
4.4.1 Configuration of the toolbar .........ccccccoiiiiii 105
442 Dynamic of the toolbar ... 107
4.5 General notes on the use of annNotations ............ccccoiiiiiiiiiiiii e, 107
4.5.1 SOMCULS i 107
45.2 Edit helper for annotations ...........cccccoeiiiiiiiiiii e 109
453 ANNOLAtION NINTS L.oiiiiii e 110
454 Drawing annotations ........veiiiiiiiiiie e 112
455 Properties of annNOtations ..........oooioiiiiiiiii e 112
4551 Combination of aNNOtatioNs ..........ccccvviiiiiiiiiiieeece e 112
4.5.6 ANNOTAtION COIOUIS .uvviiiiiiiiiii e 113
457 MUR-IINE TEXT oo 113
4.5.8 Deleting annotations .......eeeiieiiiiiie e 114
4.6 SeCtion ANNOLATIONS ....vviiiiiiiiiiii e 114
4.7 ANNOtAtioNs - DASIC ...ooiiiiiiie 114
4.7.1 DISTANCE ettt 114
4.7.2 Angle (Cobb) - measurement of angles ..........cccooociiiiii, 116
4.7.2.1 Add measurements to existing lines / distances ............ccccooveeiiiinnnnn. 117
4.7.3 [ PRSP RTTTPPPPPI 118
4.7.4 XL e 119
4.7.5 N 0 PSPPI 119
4.7.6 MK SPOTS ..ot 120
4.7.7 POIYGON e 120
4.7.8 Bl DS e 122
4.7.9 Il e 123
4.7.10 RECTANGIE o 124
4.7.11 Add Image [abel ... 125
4.7.12 Position marker - insert left / right position marker .............ccccooeeie 125
4.7.13 Black mask on / off - de- /activate black mask ..............ccccccciiiiin, 126
4.7.14 Burn in study information - add study information to the image ........ 126
4.8 ANNOtations - adVanCed ..........cccoiiiiiiiiiie e 127

2/286




User manual (EN)
dicomPACS®DX-R 8.0

4.8.1 Inserting prosthesis templates ..o 127
4.8.2 CENTEI TN oo 130
4.8.3 Cross diSTANCE .o 131
484 Weighted center point (€.9. KNee) ......vvviiiiiiiiiiiiiie 131
4.8.5 COrrective OSTEOTOMY ...viiiiiiiie e 132
4.8.6 Vertical and horizontal aberrancy ........cocoocoiiiiiiiiiiiii 133
4.8.7 AXIS TINE e 134
4.8.8 CENTEI POINT .t 137
4.8.9 Orthogonal lINE ..o 137
4.8.10 SPINAI CUIVE oo, 140
4.8.11 GEOIGES TINE oo 141
4.8.12 Vertebrae lINe ... 142
4.8.13 Pelvic OblIQUItY ooeeeieee e 143
4.8.14 Three POINT CIFCIE ©..vviiii e 144
4.8.15 CIFCUMSCAIE .o 145
4.8.16 DistanCe COMPANISON ..oiiiiiiiiiiiiii e 146
4.8.17 Mark INterseCtion .......ooiii i 146
4.8.18 INsert @ template .....ooooiii e 147
4.9 ANNOLAtioNS = CONSISTENCY ..eiiiiiiiiiiiieee et 150
4.9.1 Density Within @ line ... 150
49.2 Density within a rectangle ..........cccooiiiiiiiii 151
493 Density over an ellipse .......oooiiiiiiiiiiii 151
4.10 ANNOLAtIONS = @AIT ..eiiiiiii i 152
4.10.1 Draw black mask ..o 152
4.10.2 Edit an annotation ........coooiiiiiiiiiii 153
4.10.2.1 Move the complete element .........c..ovvviiiiiiiiii e, 154
4.10.2.2 Move the edges of an element ...........ccooiiiiiii 154
4.10.2.3 MOVE @ COMMET POINT L..iiiiiiiis e, 155
4.10.2.4 Mark, move and rotate elements ... 155
4.10.2.5 Rotate elements without prior marking .........cccocoeeiiiiiiiiii 156
4.10.3 Annotations on/off ... 156
4.10.4 Delete an annotation .........covviiiiiiiii 156
4.10.5 Clear all @aNNOtAtIONS .....iiiiiieiii e 156
4.10.6 Calibration of IMages .......oocviiiiiii e 157
4.11 Configuration dialogue of the annotations ...........c.ccocoiiiiiii e, 161
4.11.1 Configuration of the annotation colour ..........ccccoviiiiiiiiiin 161
4.11.2 Configuration of font and line width ... 162
4.11.3 Configuration of the position marker Left / Right .............ccooei 163
4114 Configuration of the overlays ...........cccooviiiiiiiii e, 164
4.11.5 Configuration of the image label ... 167
4.11.6 Configuration of the Flipped Hint ... 167
4.12 Tool area turn / MITTOr ..o 168
4.13 TOO! @rea Grid ...oeiieiiii e 169
4.13.1 Configuration dialogue for grids ..........cccooiiiiiiiiiiieiie e 169
4.14 Tool area Brightness .......ccuviiiiii e 173
4.14.1 Original image - Reset the image to default ... 174
4.14.2 Gamma ++/- - Change the perceived brightness of an image ............ 174
4.14.3 Configuration dialogue of the brightness tools ...........ccccocciiiin 174
4.15 Tool area image Selection .........cooiiiiiiiiii e 177
4.15.1 Standard cursor - default cursor ... 177
4.15.2 Tools for right mouse button ..........ccooeiiiiiiii e 177

3/286




User manual (EN)
dicomPACS®DX-R 8.0

4.15.3 Select image - select an image (pick-up tool) ......c.ooociiiiiiiiiin 178
4.15.4 Deselect all images - remove a selection ..........ccccceoiiiiiiiiiiiie, 178
4.15.5 Configuration dialogue for the image selection tools ...............ccc...... 178
4.16 Tool area magnifier / ZOOM .......couiiiiiiiie e 179
4.16.1 Magnifier - mouse pointer as magnifier .........cccccceiviiiiiiiiiiieee 180
4.16.2 Zoom: 100% - 100 percent representation of the image ................... 181
4.16.3 Z200M = Z0OM /- (IN/ OUL) weeeeee e 181
4.16.4 Fit image - fit an image to the grid area .........cccccoiiiiiiiii 181
4.16.5 Fit width - fit an image to the grid width ...........ccooiii . 181
4.16.6 Black mask on/off - activate and deactivate the black mask ................ 182
4.16.7 Display filmidentical .......cc.oooiiiiiiiii e 182
4.16.8 Configuration dialogue of the magnifier/zoom tools ..................c....... 186
4.17 Tool area ManagemeNnt .......i i i 189
4.17.1 EXPOIMt IMAGES ..o 189
4.17.2 Print - printing of IMages ..o 192
4.17.3 Patient CD - create patient CDs and memory sticks .........coovvivieieennne. 197
4.17.4 Teleradiology ...ooooieeii i 198
4.17.5 WED Share ... 199
4.17.5.1 ORCA® SRAIE ..o 199
4.17.6 DIAgNOSTIC SEIVICE vttt 204
4.17.7 Search for archived iIMages ........coooiiiiiii 209
4.17.8 Study preview - Overview of a patient’s studies .........ccccccoevviiiiennne. 210
4.17.9 Archive snapshot ..o 212
4.17.10 Create @ fiINdING ..eoiiii 212
41711 Daily visual check ... 215
4.17.12 Sending EMails ..o 217
4.17.13 DICOM INfOrmMation ......c.oiioiiiiiiiie e 232
4.17.14 SHEChING o 232
4.17.15 Configuration dialogue of the management tools ...............cccoceeein, 232
418 Extended t00IS . ..o 238
4.19 Tool area Filter / dynamic .......oooiiiiiiii e 239
4.19.1 BT 239
4.19.2 DYNAMICS i 241
4.19.3 Configuration dialogue of filter /dynamic .........cccccceiiiiiiiiiiiiienn, 242
Chapter 5 SPeCial MOAUIBS .....veiiiiie 247
5.1 G2003 Patient-CD MOodUIE ....coiviiiiiiiii e 247
5.2 W1T0T0/G2017 SHEChING ©oviiiiiiiiie e 251
53 AZ1107T AUtO-SHIEChING vviiiiiii e 255
54 DYNAMIC XATQY ettt 263
Chapter 6 F A e 267
6.1 Compare tWo STUTIES .......vveiiiiiieceeeee e 267
Chapter 7 List of Warning SigNS ........oooiiiiiiie e 269
Chapter 8 APPENAIX oo 275
8.1 FDA relevant information ...........cccovvviiii 275

4/286




User manual (EN)

8.2
8.2.1
8.2.2

Chapter 9

dicomPACS®DX-R 8.0

Protect your imaging system from cybersecurity threads .................... 282
Required strategies: Your responsibilities ...........cccccoevveiiiiiiiiiiiiiininn. 282
Required strategies: Our responsibilities ...........cccccoviiiiiiiiie, 283
N O S et 285




User manual (EN)
dicomPACS®DX-R 8.0

,&\%
o)
XD
Q}\
X3
&
Q&
\&’b
X,
>




User manual (EN)
dicomPACS®DX-R 8.0

Chapter 1. Introduction

Thank you very much for choosing dicomPACS®DX-R - our X-ray acquisition software for DR (direct
radiography/flat panels) and CR (computed radiography) systems.

The dicomPACS®DX-R software is an independent product for the acquisition, processing and
optimization of X-ray images (raw images) provided by flat panel (DR) systems or CR systems. In
principle, the brand of the particular DR or CR device makes no difference to the operation of the
software. The open architecture of the software allows the integration independent of the producer.

This user manual provides detailed information about the operation of dicomPACS®DX-R and the
use of the range of facilities included in the software to make the processing and administration of
your medical X-ray images as efficient as possible.

Quality management

The product development process of OR Technology is subject to a quality management system in
accordance with DIN EN ISO 13485.

Safety instruction

To ensure the safety of patients, staff and other persons, any changes to the software and hardware
delivered by OR Technology may only be extended with prior written permission from OR
Technology.

Liability

If unauthorised changes have been made to the delivered software and hardware components, the
warranty by OR Technology becomes void. OR Technology will not accept any responsibility or
liability for the accurate functioning of the product in such a case.

e
-@/ Please read the complete manual carefully before starting to use dicomPACS®DX-R
system. Our support team will be glad to help you if you have any queries.

Enjoy reading the manual as well as working with dicomPACS®DX-R.

OR Technology

Copyright

This document is copyrighted. Copying or any publication in whole or in part, if it is not explicitly
permitted in an existing contract, must be approved by OR Technology. This applies in particular to
all kinds of reproduction, duplicating, editing, translation and digitalisation. OR Technology does not
assume liability for incorrect data or misrepresentation of information.
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1.1 Intended purpose and important software information

The dicomPACS®DX-R software is an independent product for the acquisition, processing and
optimization of X-ray images (raw images) provided by flat panel (DR) systems or CR systems.

In general, such software is also called , console software” as it is installed on the so-called ,,console

PC" of the imaging device. dicomPACS®DX-R carries out the image processing of the raw images
provided by the particular device and provides the radiographer / X-ray assistant with an optimum
workflow for their work.

The large range of functions includes a professional image viewer and a detailed multimedia
radiographic positioning guide to support the correct preparation of exposures. During the
development of the software, strong emphasis was placed on a smooth workflow to simplify and
shorten procedures and to eliminate potential sources of error.

The X-ray images provided by dicomPACS®DX-R are stored in a database and are made available to
picture archiving and communication systems (PACS). The option of communicating with patient
management systems (HIS, RIS, etc.) to exchange patient data is also integrated.

In short, dicomPACS®DX-R is a comprehensive, independent software for the complete integration
of DR/CR systems, X-ray generators, image processing and patient management systems. It enables
the simple and fast creation of professional X-ray images and further processing of these images in
both human and veterinary medicine.

1.1 Intended purpose and important software information
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Figure 1. Functional principles of dicomPACS®DX-R

Measuring

In addition to acquiring and displaying images, the application also allows them to be measured.

The length of a line can only be given in millimetres if the DICOM image contains the

' EN: Measurements can be taken of lines (in millimetres) and angles (in °, degrees).
reference scale of pixels to the resulting length.

FR: Les mesures peuvent étre prises au niveau des lignes (en millimétres) et des angles
(en °, degrés). La longueur d’une ligne peut étre donnée seulement en millimetres si
I'image DICOM contient I'échelle de référence des pixels de la longueur qui en résulte.

- J
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Compatibility

When processing dicomPACS®DX-R orders, the compatibility of hard- and software is ensured.
During the installation this will be finally checked.

Monitor quality

Medical X-ray images may only be examined with dicomPACS®DX-R on approved diagnostic
monitors. The relevant certification is ensured according to [EC 61223-2-5.

' EN: In order to test the consistency of these parameters during the operation, the

monitor consistency tests must be performed at regular intervals. The regularity of
these tests is laid down in the acceptance protocol. In general, a daily visual check
must be performed. This check is described on page 215. In particular, the 5% and
95% greyscale areas must be clearly discernible.

FR: Pour tester la cohérence de ces paramétres pendant le fonctionnement, les tests
de cohérence de I'écran doivent étre effectués a intervalles réguliers. La régularité de
ces tests figure dans le protocole d’acceptation. En régle générale, un contrble visuel
quotidien doit étre effectué. Ce contrble est décrit a la page 215. En particulier, les
zones en niveaux de gris a 5 % et 95 % doivent étre clairement visibles.

- J

Image resolution

Images with a high resolution have to be scaled down to be displayed as a whole image on the
screen (adjustment to screen size). After this adjustment, not all of the image information available
is displayed on the screen. Please use monitors with the required high resolution and the 100%

display function of the dicomPACS®DX-R viewer.

The use of grids

& The grid filter for the processing is designed for stationary grids with 60 LP/cm. The
% grid filter functions optimal only for these and finer grids.
7
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1.2 Intended use

dicomPACS®DX-R is intended for human X-ray image acquisition.

dicomPACS®DX-R is able to provide technique parameters for X-ray generators. The software is not
intended to start the exposure. It can read post exposure from the generator if provided by the
device and assign them to the examination.

dicomPACS®DX-R creates DICOM conform images. These images will be transferred to a PACS

system for storage and examination. dicomPACS®DX-R can query patient data from a DICOM
worklist server. It is able to send DICOM MPPS messages to a server. Data from RIS systems can be
adopted.

dicomPACS®DX-R includes a database with predefined radiological examinations and
dicomPACS®DX-R Viewer functions for image analysis.

Intended user profile and usage environment

dicomPACS®DX-R is intended to be used in clinical environment as well as homecare

service.dicomPACS®DX-R is intended to be used by qualified medical personnel as well as trained
staff in hospital, surgeries and homecare.

Patient population and body parts

All ages and genders of humans and appropriate examinations for all body parts with X-ray and
processing parameters are supported by dicomPACS®DX-R

Indication
dicomPACS®DX-R is intended to be used as acquisition workstation.

dicomPACS®DX-R in combination with DR detectors or CR readers is intended for use in acquiring
radiographic images of human anatomy. The software is intended to replace film/screen systems in
all general purpose diagnostic procedures.

Regarding radiation safety requirements dicomPACS®DX-R provides X-ray helper for patient
positioning and predefined X-ray parameters for exposure.

Contraindication

dicomPACS®DX-R is intended to be used as acquisition workstation and not as primary diagnostic
workstation. It is contraindicated if the medical staff uses excessive dose parameters (over- or
underexposure) for the X-ray image acquisition. This results in unnecessary radiation exposure of the
patient.

1.2 Intended use 11/ 286
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dicomPACS®DX-R is not intended for breast tomosynthesis and interventional radiology.
dicomPACS®DX-R is intended to be used in combination with integrated components listed in

document: “dicomPACS®DX-R - Overview of integrated devices”. The document is available for
download on the OR Technology homepage.

It is contraindicated if the software is used with non-validated components.

Residual risk

The most detected risk for patients is a repeated examination due to failed image acquisition or
wrong generator parameter settings and unwanted X-ray exposure. Therefore dicomPACS®DX-R

islimited to 150kV for X-ray exposure. Further dicomPACS®DX-R handles generator and detector
interface communication in synchronized mode.

Obligation to notify the authorities

The user or patient must report any serious incident according to EU 2017-745 relating to this
product to the manufacturer and the responsible authority of the Member state in which the user or
patient is established.

12/ 286 1.2 Intended use
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1.3 System requirements

1.3.1 Hardware

CPU: Intel Core i5/i7, quad-core or comparable processor
Memory: 16 GB RAM

at least 500 GB:
Hard drive: 80 GB of free disk space on C:\ for software and operating system
420 GB for the image archive

Network: 100 MBIt (1 GBit recommended)
Colour monitor with resolution of minimum 1,280 x 1,024 pixel, using
Graphics hardware: the true-colour mode, higher resolution recommended (DVI connection
recommended)

Please note the requirements for the different flat panel detectors and

Fiit peing cleitzcions: generators, e.g. additional network cards or serial ports!

Table 1. Operating requirements

/\ CAUTION/ATTENTION!
/_\ EN: dicomPACS®DX-R is exclusively designed for colour monitors!

FR: dicomPACS®DX-R est exclusivement concu pour les écrans en couleur!

Monitor requirements

The acquisition software is primarily designed for viewing monitors to overview the acquisition
process and may only be used on colour monitors.

A viewing monitor should satisfy the following requirements:

DVI connection (no VGA)

Resolution of at least 1,920 x 1,080 pixels

TFT-colour from 1" with high contrast ratio (450:1)

High fidelity of grey tones and good luminance distribution
Optional preset DICOM LUT

u b~ w N —

For diagnostic purposes, we recommend separate workstations, where qualified, diagnostic
monitors are available. The minimum requirements for monitors that are used for diagnosis are
described in the country respective directives regarding diagnosis on monitors and medical products
laws. All monitors must conform to the requirements of the IEC 61223-2-5 and pass the
acceptance and display test.

1.3 System requirements 13/ 286
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The size of the screen depends on the type of images.
We recommend that a diagnostic monitor should satisfy the following requirements:

DVI connection (no VGA)

Resolution of at least 1,280 x 1,024 pixels

Special b/w monitors from 18,1” TFT with high luminance and contrast
High fidelity of grey tones

Preset DICOM monitor LUT on colour monitors

u N W N —

1.3.2 Software

. Windows 10 .
Operating system Windows 11 64-bit
SQL Server 2019 Version

Software installation

Please run the included setup “* setup.exe”. The setup creates the latest version of the
dicomPACS®DX-R software on the C:\ drive of your PC.

After the installation, a dicomPACS®DX-R icon is displayed on the desktop.

dicomPACS®DX-R starts by double clicking on the icon.

The software is started in the demo mode; a message will be displayed that the programme uses a
temporary license. Please confirm this information by clicking on “OK”; the installation may then be
finalised and used. The demo license is only available for 20 days; within this time frame a valid
license has to be obtained. You may obtain a license either via a dongle or the request key issued by
the license manager.

14 /286 1.3 System requirements




User manual (EN)
dicomPACS®DX-R 8.0

Chapter 2. Warnings and advisory symbols

To ensure the safety of patients, staff and other persons, any changes to the software and hardware
delivered by Oehm und Rehbein GmbH (OR Technology) may only be made with prior written
permission from OR Technology.

Please read the respective manuals of the connected devices, such as of the X-ray generator, sensor/
detector or scanner, before using dicomPACS®DX-R.

The warning signs “Danger” and “Caution” used throughout this manual are written in English and
French. The following symbols will be used throughout this manual:

EN: The “Danger” icon advises of conditions or situations that if not heeded or
& avoided will cause serious malfunction to the software. The functionality of the

software can be destroyed in the case of incorrect use.

If unauthorized changes have been made to the delivered software and hardware

components, the warranty by OR Technology becomes void. OR Technology will

not accept any responsibility or liability for the correct functioning of the product in

such a case.

FR: L'icone «Danger» informe des conditions ou des situations qui, si elles ne sont
pas prises en compte ou évitées, causeront un sérieux défaut de fonctionnement au
logiciel. La fonctionnalité du logiciel peut étre détruite en cas d’utilisation
incorrecte.

Si des changements non autorisés ont été effectués sur les composants du logiciel
et du matériel livrés, la garantie d’OR Technology s'éteint. OR Technology
n'acceptera aucune responsabilité pour le fonctionnement correct du produit dans

_ un tel cas. )
/\ CAUTION/ATTENTION!

2 EN: The “Caution” icon points out areas that require special attention to ensure the

accurate function of the product. The functionality of the software can be limited in
the case of incorrect use.

FR: L'icone «Attention» indique les zones qui requiérent une attention spéciale pour
assurer le bon fonctionnement du produit. La fonctionnalité du logiciel peut étre
limitée en cas d’utilisation incorrecte.

The “Note” icon gives information that is generally important to know, but does
not affect the functioning of the software.

N>~ The “Practical Hint” is a recommendation on how the workflow can be simplified
@ within the software.

Warnings and advisory symbols
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Chapter 3. Working with dicomPACS®DX-R

First of all, start the dicomPACS®DX-R application by a double click on the icon dicomPACS®DX-R,
which is located on the desktop or by using the “start menu -> programme -> dicomPACS ->
dicomPACS DX-R". If the demo mode of the software starts, a message will be displayed that the
programme uses a temporary license. Please confirm this message by clicking on “OK".

3.1 Programme start and login

Once the programme has been started, the user will be asked to login. Depending on the login level,
the programme components “support mode” and/or “configuration” can be called up. The support
mode is only accessible for users having administration rights.

4 N

rmanagement——

= Used space: 26% .
= Version X.x.x

exit

Clicking on the ,i” button opens the programme information

-

Figure 2. Login screen
The software dicomPACS®DX-R is divided into different screens which are passed through

successively. The first screen is the patient view, the second is the X-ray view and the last screen,
which belongs to the workflow, is the lists view. A further screen is the management view.
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There are different login levels. Depending on the login, the user has the following rights after
registration:

. admin rights (access to the support mode)
. rights to change patient data
. rights to change the configuration of macros and examinations

The buttons for accessing the “support mode” and “configuration” are enabled by default. However
the login level determines whether a user has access to these settings or not. If the access is denied,
the user is prompted to log in with an account that has the appropriate rights. The process must be
repeated if a function that requires higher rights shall be used.

4 )

You do not have sufficient permissions for this function.
Please login with a different user!

Username

Password

- J

Figure 3. Login with an other account

For the usual work with the software, the demo version does not require a special
login. If you do not need to use the support mode or the configuration mode,
please just confirm the boxes “user name” and “password” by pressing the ENTER
key.
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3.1.1 Programme information
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An information button “i” is integrated in the start screen. When clicking on this button a window is
displayed with all relevant information about the software version and manufacturer.

dicomPACS® DX-R
Version: X.x.x.
Q TeamViewes Quick..  — X

OR Technology
A?o;.you/ He seugtace
Femsteuerung zulassen #

port.
D s0wme

Oehm und Rehbein GmbH

769 886 452
an Neptunallee 7c

© Bereit zum Verbinden fsichere Verbindung) 18057 Rostock

GERMANY

s traner con Aborechen

Tel.: +49 381 36600 500
Fax.: +49 381 36600 555
Mail: support@or-technology.co.n
Support.: +49 381 36600 £J0
\!DI: 4250802900475

¢ %

Figure 4. Programme information

3.1 Programme start and login

Swiss AR Service GmbH
Industriestra3e 47
CH-6300 Zug
Switzeriand
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3.1.2 Virtual keyboard

The entire interface is designed for touch screen operation, with the exception of special measuring
functions. In this case the data cannot be captured with the virtual keyboard. The virtual keyboard
appears after activating an input field.

Virtual keyboard for the Worklist-View

_ modern alphanumeric

Figure 5. Virtual keyboard of the Worklist-View

By default, the first letter is capitalized when text is entered. This makes the data input easier when
the virtual keyboard is enabled.

The virtual keyboard adapts to the needs of the input field. For example for the date of birth, only
numbers are displayed.

The virtual keyboard can be undocked and moved to another position using the button. With

the virtual keyboard can be embedded again.

By means of the orientation of the virtual keyboard can be changed to the opposite side.

For the Worklist-View the design of the virtual keyboard can be adjusted to the needs of the user.
Changes can be made by users with admin rights or by a service technician in the support mode.

Besides the choice of the design the behaviour of the virtual keyboard can be adjusted for all text

input fields:
. normal manual input
. capitalize first letter on manual input
. always upper case
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all patients have been dealt with, this list will be empty.

After the login to dicomPACS®DX-R, the programme starts immediately with the
patient view. This is where patient data and X-ray assignments are recorded. On the left
hand side of the screen, all data of a patient is displayed or to be entered. The right
hand side of the screen shows the worklist. If the system has been newly installed or if

/

®

- operator: admin

patient input/worklist selection

patient
Hans

Hansen

123456793

study date/requesting physician
09/26/2018 14:33

®

] Logout and display of current user
[2] Captures patients and work assignments
] Search for X-ray assignments in the worklist
] Edit the data (only with activated Worklist-
View and virtual keyboard)

-

Ipatientif-

Warklict

new emergency

Harriett Obama 05/15/2018

Thorax standing

Peter Ehring 09/27/2018

Hans Hansen 09/26/2018

Julia Barnes 09/26/2018

Samantha Carter 09/26/2018

John Hansen 09/26/2018

Case Study 08/15/2017

5] Delete jobs

[
[6] Area for entering / changing patient data
[7] Worklist

[8] Sort worklist entries

\

Figure 6. Patient screen

When using a touch screen, the patient data will be captured via the virtual keyboard. The keyboard
appears after activating an input field. To start a patient workflow, three options are available:

1. Manual entry of new patients
2. Query a DICOM worklist
3. Creating an emergency patient

3.2 Patient view
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/

O @

Worlilist

new emergency

show working studies on top

newest studies first
oldest studies first
alphabetical ascending
alphabetical descending

OK Cancel

] Create a new patient manually [5] Delete a worklist entry

[2] Query a worklist (RIS) [6] Total number of worklist entries
] Create an emergency patient [7] Sort worklist entries

] Edit the data (only with activated Worklist-

View and virtual keyboard)

- J

Figure 7. Worklist

The worklist section offers the possibility to sort worklist entries alphabetically or by time of creation.
Interrupted entries (marked in red) can be placed at the beginning of the list.
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3.2.1 Create a new patient

fields on the left hand side of the screen. The input fields marked in red are compulsory

A click on the “new"” button allows the user to enter data of a new patient in the input
fields. The buttons “F”, “M" and “N/A" denote the gender of the patient.

4 N

patient ~ | Worklist

Mark I cancel input

patient proposals
Markus Becker *07/15/1974

Markus Miiller * 03/08/1981

Markus

- J

Figure 8. Create a new patient manually

If mandatory fields such as the patient ID are not filled in during patient entry, the entry cannot be
created. When switching to the X-ray view, a dialogue opens in which the user is prompted to
complete the patient entry, select a valid patient from the worklist or create an emergency patient.

If an emergency patient is created, previously made entries are lost.

/

Do you really want to switch view?

No valid patient has been selected or the patient input

was incomplete. You can return to view to finish the patient

input or select a valid patient. In the case of an emergency,

you can cancel the input to make the needed expsoures. Previously
entered data will be lost.

Emergency exposure Return to view

-

Figure 9. Dialogue for uncompleted entry
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By default, the first letter is capitalized during the input of text.

In the support mode the behaviour can be adjusted for all text input fields:

. normal manual input
. capitalize first letter on manual input
. always upper case

Patient ID

By default the patient ID is a mandatory field.
If required, the patient ID can be generated automatically. The automatically generated patient ID is
not editable. When creating worklist entries, the number of the patient ID is simply incremented. In

addition, it is possible to hide the automatically generated patient ID in the patient input. A service
technician or a user with admin rights can adjust these settings in the support mode.

Birth date

When entering the date of birth, the dot can be omitted. The software recognizes the date
automatically. The date of birth must be entered in the format MMDDYYYY:

12052005 — 12/05/2005

Pregnancy status

The pregnancy status is set during the creation of a new patient. The selection menu of setting the
pregnancy status appears by clicking on the pregnancy status button.

The recording of the pregnancy status can take place in the patient as view well as the X-ray view.
The default setting always asks the user for the pregnancy status of females in a pre-defined age
group. This constant inquiry is automatically activated, but can be configured in the support mode.

Choose pregnancy status

not pregnant

possibly pregnant

I Select the pregnancy status
§ pregnant
L ]

4 not queried

Figure 10. Pregnancy status
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it would pop up again, e.g. after the processing of the image when switching back

% The pregnancy status may not be set to “not queried” as a final status. In this case
/" to the X-ray tab. Please select one of the first three options.

Patient address

By default this input field is hidden in the patient view. The patient address can be added as an input
field. To do this, the corresponding settings in the support mode have to be adjusted.

Proposal lists

When the virtual keyboard is disabled, proposal data are displayed above the input field.

If the virtual keyboard is active, proposal lists are displayed on the right side of the screen. In
addition, the patient data is deleted when emergency patients are edited. The new data can be
entered immediately.

A proposal list is created from existing entries. When filling in the corresponding input field, the
software displays a proposal list from which you can select an entry.

By clicking on the desired entry the data is transferred to the input mask. Then you don’t need to
enter the data manually.

If you select data from the proposal list when during the patient input, the system switches to the
patient view by default. Then, the software automatically creates a new worklist entry. Settings for
the proposal lists are done in the support mode. Here the proposal lists can be enabled or disabled.
In addition, it is possible to adjust the workflow. After selecting an entry from the proposal list:

. the patient input should remain open
. a new worklist request is to be created automatically
. DX-R switches directly to the X-ray view

By default, the proposal data is enabled as soon as the Worklist View is active. Otherwise, the
settings has to be changed in the support mode.

3.2.2 Query a DICOM worklist (optional)

entered into the worklist. The worklist has to be configured beforehand. Alterations or
additions may be made at any time by clicking on the data fields on the left hand side of
the screen.

- After having clicked the ,RIS” button, a DICOM worklist is queried and the results are
RIS

inserted into the worklist already.

% When clicking the RIS button in the demonstration mode, some virtual patients are
7
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3.2.3 Create an emerqgency patient

It is always possible to interrupt an ongoing examination if necessary, for
instance due to an emergency. Simply switch to the patient view and press the

"emergency” button. This function is useful if there is no data available on a
patient or an examination must be carried out very quickly. After clicking on the emergency button,
the system automatically creates a new patient called “emergency”. The patient ID consists of the
date and the time of the record (#-<timestamp>), so that the correct patient data can be entered
at a later stage by reopening the study (see page 52). The correct patient data can be insert in the
patient view and the study can be closed and send to the archive again.

3.2.4 Delete a patient

This button allows to delete a selected patient from the worklist.
delete

associated with this patient. Otherwise the button will be disabled by the system.

% The option “delete” is only available if there are no images or planned examinations
7

3.2.5 Search for a patient or an examination

The search bar is located above the patient entries. By using this bar it is possible to search for data
across several fields. The software always searches through the fields ,last name” and ,study
description” simultaneously. Patients in the worklist that are marked red are interrupted patients.

Entry box for the search word in the worklist Deletes the search string

Figure 11. Search bar

Example:

If the search word is only the letter “A”, the software lists all entries in the fields “ name”, “last

"o

name”, “accession number” and/or “study description” where the letter “A” is included.
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3.2.6 Worklist entries

Each worklist entry has a status and will be displayed in a certain colour in accordance with its
status.

4 N

emergency

Harriett Obama Interrupted patient
Thorax standing

Peter Ehring 09/27/2018 Entry without any examination
planned or carried out

Hans Hansen 09/26/2018

Selected entry without any
\_ examination carried out )

Figure 12. Worklist entries

Interrupted worklist entries are displayed in [f:l. They are always located at the top of the list and
are sorted by time. An interrupted worklist entry is a special feature. It means that images for a
patient have been planned or taken, but further processing has not taken place. It can be necessary
to interrupt a patient if a sequence of examinations requires repeated breaks or to deal with an
emergency.

New worklist entries, without any planned examinations, are displayed in [EIf¥, the selected entry is

displayed in [T

By default, new worklist entries are located below the interrupted worklist entries and are also sorted
by time.

3.2 Patient view 27 /286




User manual (EN)
dicomPACS®DX-R 8.0

28/ 286 3.2 Patient view




3.3 X-ray view

User manual (EN)

dicomPACS®DX-R 8.0

3.3 X-ray view

In the X-ray view it is possible to plan, edit and take exposures.

exposure

Figure 13. Selection fields in the X-ray view

If the generator is switched off and on again as long as you are in the planning,

editing or acquisition mode of the X-ray view, the generator values must be checked
for correctness.

Otherwise, standard values are used for the exposure which may result in an
overexposure of the patient.
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3.3.1 Plan

After selecting or creating a patient, there are two ways to switch to the X-ray view. The first option
is to double click on the patient. The second is to select the patient and to click on the X-ray icon.

4 Logout, user, patient name, Icon for displaying the defined N
DOB and study description macros for the entire organ structure Pregnancy status button
A

operator:
admin

Xanthopoulos, Oliver Jul 22, 1985; 8353

Ribs AP

Switch between the organ structures for adults, This area lists the jobs for the single exposures of
children and babies this examination

J

Figure 14. Planning mode of the X-ray view
On the right side some more symbols offer additional information to the plannings.

. Switch to full screen view. Allows the user to view an acquired image in full screen.
! Displays the number of scheduled plannings for a study.

! Displays the number of acquired images for a study.

It is possible to automatically switch to the full screen mode after the image acquisition. Therefore
this function must be enabled in the support mode.

The illustration for the planning of X-ray exposures is displayed on the left hand side. The complete

selection of organ structures is shown underneath. Click on the respective icon (adult, child or baby)
to activate the corresponding organ structure.
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Each organ structure is divided into different sections (body parts). When clicking on a body part,
e.g. the skull, all available standard examinations of the selected body partwill be shown. A new
examination can be added to the worklist on the right hand side with a click on the required
examination.

The information about the pregnancy status has to be entered via the icon in the upper centre.

& The macro icon with the ,+" sign is displayed at the upper centre of the
% illustration. This is where several macro buttons for recurring examination
/" procedures can be configured. Such procedures may for instance be screening
examinations, examinations of organs in several planes or even consistency checks.
Macros may also be stored directly in a body part section, e.g. ,skull”. Pre-

9 configured macros are highlighted in red in the individual body part section. )

Image laterality function

% The function ,Image Laterality” must be activated in the ,support mode” to be
displayed in the X-ray view.
%

When selecting the X-ray view of the application, a body front overview is displayed e.g. an adult
organ tree. This organ tree is virtually departed into a left and a right side. Choosing either side will
display the exam overview with preselected image laterality, if this is activated in the ,,support mode”
by a technician.

The selectable values will be displayed as a group of three buttons below the list of exams, if enabled
left both right . The captions in the
exam selection, as well as the components in the worklist, will also contain the assigned image

laterality. If the value is unpaired or the function is disabled, the image laterality value will not be
included.
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4 Edit examination, amongst others the image laterality can be edited for the selected examination N
Display of the image laterality
Adult - Hand
Wrist (right)' Scaphoid (0s scaphoideum I) (right) plan (éxpos“re
. , ; , Wrist LAT right |
Wrist (.nnhr)‘ Scaphoid (0s scaphoideum IT) (right) 47‘
AT LT Hand  DAP 52 KVp|6.4mAs|
Carpal canal tangential (carpal tunnel Scaphoid oblique I (Os scaphoideum ITT
seated) (right) ulno-radial oblique) (right)
Carpal bridge tangential wrist (carpal tunnel Scaphoid oblique TI (Os scaphoideum TV
supported) (right) radio-ulnar obique) (right)
Hafid (g 0s pisiforme (right)
o "":,‘A“‘ (right) 0s metacarpal V (Metacarpale IV-V) (right)
Hand (right)" Thumb (right)
LAT AP
Hand oblique (right) "'“"'g;"”‘“)
Hand fanned fingers (right) Thumb (right)
LAT LAT
left
Selection of the Image Laterality )

Figure 15. Image laterality

If  the image laterality is  changed using  the  corresponding  buttons
left both right , the captions of the

exams, which derive their laterality state from their body part, will change accordingly.

The laterality value, which is assigned to a certain examination/exposure, can be changed for the
selected examination anytime using the edit examination data dialogue, see page 37. The dialogue
can be opened using the edit button with the pen aside the displayed laterality value. If the
functionality is deactivated, the default value is not defined, which means that no value will be
entered into the according DICOM tag. Changing this value to a valid one will ensure that a value
will be written to the final file when the study is finished.

The configuration of the standard image laterality settings for all examinations can be edited in the
“configuration” mode, see page 81.
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Planning mode

Adult - Hand

Carpal bridge tangential wrist (carpal tunn

Selected examinations incl. suggestions on the'generator settings

Selected image laterality from the organ structure, also displayed in the caption of the examination in
brackets, e.g. ,(right)”. This function must be activated in the ,support mode”.

\Return to the organ structure

Change order of elements if more than one

planning exists A
Examinations of a selected body part

Switch to the generator panel for exposure

Wrist (right)' Scaphoid (Os scaphoideum 1) (right) plan exposure
PA PA

WristlAT ~ lright|
| Hand  DAP| 52 KVp|6.4mAs|

Wrist (right)" Scaphoid (0s scaphoideum IT) (right)
LAT LAT

Carpal canal tangential (carpal tunnel Scaphoid oblique I (Os scaphoideum ITT
seated) (right) ul iqu

supported) (right)

Handp(;mln) 0s pisiforme (right)

o "":,‘A“‘ (right) 0s metacarpal V (Metacarpale IV-V) (right)

Hand (right)' Thumb (right)
LAT AP

Hand oblique (right) "'“"'g:"”‘“)

Hand fanned fingers (right) Thumb (right)
LAT LaT

right

A click on the image displays a radiographic positioning guide for this examination

The X-ray symbol shows that this exposure is still outstanding

If no AEC is selected, kVp and mAs values show the recommended values

If AEC is selected the mAs value represents the back up mAs. After the exposure, the value
changes to the applied mAs

DAP (Dose Area Product) can be inserted manually or taken over automatically (depending on the
configuration)

J

Figure 16

. Planning mode of the X-ray view

New plannings can be added in between already scheduled plannings. The desired position has to
be selected and a new planning can be scheduled. The new examination is always inserted below

the select

ed, existing planning. The order of plannings in the X-ray view can be changed. A

highlighted planning can be moved up and down in single steps (. .). Additionally it can be

moved to

the top or bottom (. .).
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& If the detector has been configured as a demo panel, an apostrophe () behind the
% examination name indicates that the demo image will be loaded if the X-ray shot is
/" simulated. For some of the examinations, no demo images are available. In this
case, a selection box is displayed when the exposure is triggered, from which a raw
data demo image can be selected.

basic settings. This colour is freely configurable for each examination (see

% The yellow font colour of some buttons indicates that these are frequently used
/' "Configuration of examinations and macros” on page 81).

The whole list of examinations can be customised manually by using the configuration mode. For
more information, please refer to “Configuration of examinations and macros” on page 81.

! ® ® @ :
Forefoot DP left
L i1 foot DAP50 KVp3.2m... ©
O, foot  DAP 50 KVp 3.2mAs
@ Forefoot DP left
©) i1  foot  DAP 50 KVp 3.2mAs
@ foot DAP, 50 KVp| 3.2mAs
[1] Restores the examination [7] Assigned image laterality
[2] Indicates that this exposure is pending [8] Edits the examination: image laterality can
[3] Opens the radiographic positioning guide be changed, image comment can be added,
[4] Creates new examination from rejected post exposure values can be corrected
image [9] Suggested values
[5] Indicates the number of rejected exposures  [10] Post exposure values
[6] Dose Area Product
- /

Figure 17. Planned examination

on the button with the respective organ structure. The overview will be displayed
immediately and the new projection can be selected. The position of the new
inserted examination can be edited by your technician.

& To add other projections from different body parts to the examination list, just click
%
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exposures that have already been taken.

& The insertion of new plannings is not possible before one or between two
%

The planned examinations in the worklist include suggested generator values, which depend on
whether an AEC is activated.

s X PRACTICAL HINT )

_@’ All generator values for each examination can be customised manually either from
a service engineer or a user with administration rights using the configuration
mode. See section ,Assignment of generator values to examinations” in the
support mode of the technical manual for further information on the

\_ configuration. )

In addition, the name of the selected examination is inserted. The X-ray symbol indicates that the
exposure is still outstanding.

The kVp and mAs values are the recommended values for the planned examination.

value.

& When using the AEC measuring chamber, the mAs value is meant as a backup mAs
%

Radiographic positioning guide

If you click on the left image with the image of the examination during the planning, another
window will be opened for the radiographic positioning guide, with more detailed information on
taking the exposure. The radiographic positioning guide consists of example X-ray images, text,
videos and images for the exact positioning of the patient.

The preview and the video of each examination may be customised individually for OEM (Official
Equipment Manufacturer) partners. For the setup, please view page 69.
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® Radiographic Positioning Guide ]

Positioning and centering

Material: ) upright, S
800), appropriate
apron, bucky or grid

Bucky:

Exp. EU

Exp. CH:

Speed dlass:

Format:

TFD (=FFD, 115 cm
TFD (=FFD, 120 cm
TFD (=FFD, =SID) USA/UK: 100 cm
TFD (=FFD, =SID) WH

Grid:

Correct X-ray

Positioning, Errors, Further Information
7
ok
Patient position: The tip of th n
infraorbital meatal line is perpendicular to the film (blue
(PA)
Central ray:

Hints: i i P pre n. U d i

-

Figure 18. Radiographic positioning guide
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3.3.2 Edit

If a wrong examination has been added to the worklist, it can be deleted. Therefore, switch to the
edit tab and press the “bin button” next to the corresponding examination.

Furthermore, it is possible to exchange an examination by selecting a new examination on the left
side or to review carried out exposures (click through the preview image) by using the “edit” button.

4 N

plan edit exposure

~ Skull VD

Skulvo
I g3 | nead DAP46 Kvg 10mas

Bin button to delete a planned examination Edit examination data

Figure 19. Edit a planned exposure

parameters "DAP”, kVp” and ,mAs” after the exposure, because the suggested

% For a system with generator control (Module SW1001), it is only possible to edit the
/" values are overwritten by the exposure values.

By pressing the “Edit examination data” button, an edit mask opens and it is possible to edit the
entire examination information.

Edit examination data

e

Examination: Image Laterality:
Forefoot DP right

Image comment:

DAP in pGym?=:

S J

Figure 20. Edit examination data
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By using the edit mask, additional image information can be inserted regarding the X-ray image.
The image laterality value, which is assigned to a certain exam/exposure can be changed anytime in
the edit exam dialogue. Also an image comment can be added such as:

* exposure with plaster or
* exposure with radiopaque material

After the exposure, the data provided by the Dose Area Product meter is entered automatically into

the "DAP” field or can be entered manually in the designated text field. See also section “Exposure”,
page 41 for more information.

()

9
% The image comment is stored inside the DICOM image.
- 4 J

' EN: When kVp and mAs values are changed via the edit mask, they will not be

synchronised with the generator. These values are only for documentation
purposes.

FR: Quand les valeurs kVp et mAs sont modifiées via le masque de saisie, elles ne
seront pas synchronisées avec le générateur. Ces valeurs servent uniquement a des
\_ fins de documentation. )

change the type of examination. To change the image processing of this exposure,
first choose the according body part on the left hand side of the screen and
afterwards the required examination. The image will be reprocessed and the
examination name will be replaced.

& When an image has been taken, it is possible to switch back to the edit mode to
%

When the planning procedure has been finished, switch to the exposure tab to start the exposure.
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3.3.3 Image acquisition process and generators

There are two types of image acquisition processes to arrive at an exposure, either to use CR systems
or flat panel (DR) systems. An unlimited number of image acquisition devices can be connected to
the image acquisition software.

e

Acqusition

fware

The software allows the control
of one CR system and one or more

flat panels Network

Figure 21. Image acquisition options

The actual X-ray exposure is prepared by clicking on the button “exposure”. The generator panel is
an optional GUI component. All values can also be adjusted and sent by an external X-ray generator
console. In that case, the generator GUI component must be deactivated.

3.3.3.1 CR system

The following screen is displayed when starting the scanning process of a CR system.

Scanner name/status messages

Scanner Ready for scan Status indicator
B8R Scanner is ready
Resolution: o | Lo |ZIET: Data transmission
Re&dW: Error

Figure 22. X-ray view with a CR system (no integrated generator panel installed)

When the status LED is green, the scanner is ready to read the image.
If the generator integration is used all the default values and settings (kVp, mAs, focus, etc.) are
displayed as recommendations (guidelines) and can be adjusted in the support mode.
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3.3.3.2 DR system

The following screen is displayed when starting the acquisition process of the DR system, whereby
more than one detector can be connected.

Status indicator
Detector Ready for acquisition B8R Detector is ready

[T Data transmission

Detector name/status Ré&d™: Error/not ready

Figure 23. X-ray view without generator panel with a DR system

After all parameters were configured for the generator control, the data is sent automatically to the
generator. When all data has been sent and checked and the panel is ready and the status LED is
green, the X-ray technician triggers the actual X-ray machine.

Directly after the X-ray image was taken, the image is processed and optimized according to the

image processing set for this examination, and is displayed as a preview immediately in place of the
generator panel. Under the X-ray image, a toolbar is displayed.

3.3.3.3 Integrated components

An overview of integrated flat panel detectors, CCD systems, X-ray generators and CR systems is
available for download on the OR Technology homepage.
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3.3.4 Exposure

The generator panel is displayed at the start of the exposure acquiring processes by clicking on the

button exposure

P Choose workstation

From left to right:

Grid on/off

Selects the measuring field
Focus small/large

FFD:105 cm 0.04 sec

Technical details of the generator
and geometry (X-ray beam: FFD,

50 160 filter)

Settings of the generator values

Adjust weight and thickness of
the bodypart

Adjust density points in AEC only

Generator is ready (standby)/
connected
Adjust collimator radiation field

Collimator: 230 X 210mm
or FFD

\
XRpadZ 4336 Detector is starting ® ‘ Status indicator

—% [BFEER: Detector is ready

|21 Data transmission

Detector name/status messages ~ Red : Error/not ready

\/

Restores the recommended settings
- J

Figure 24. Generator panel

In case more than one workstation has been set up in the support mode, they appear in the upper
area of the generator panel.

It is possible to change between the "mA” and “ms” value display for each

“Generator” in the “support mode” in the tab “Generator control”.

technical manual section “Workstation configuration - Grid”. If the grid is

% The software can monitor whether a grid is available or not. Please see the
/ not set correctly, a flashing warning appears and the generator is blocked.
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S PRACTICAL HINT

_@’ It is possible to automatically switch to the next entered planning after exposure.
The waiting time until the next shot can be set by a user with admin rights or a
technician in the support mode.

Thickness/weight correction

Apart from the values for kVp and mAs, that are passed on to the generator, it is possible to adjust
the recommended values for the weight of the patient or the thickness of the individual body part

(via . and . button). The required values of kVp and mAs will be adjusted automatically.

This function is not available for a system with an EMD generator.

Collimator settings (only for CX225)

If activated in the support mode, it is possible to set the radiation field of the collimator and the
focal-film-distance (FFD) for each examination. This applies exclusively to the collimator model
CX225.

For each examination, the size of the radiation field and the FFD are already stored in
dicomPACS®DX-R. For newly created examinations, the values can be set subsequently. To do this,
an examination must be selected in the X-ray view. By default the radiation field has a predefined
size. Then, the following collimator settings can be adjusted manually in the exposure tab:

. Radiation field size
. FFD

To make adjustments change the radiation field on the collimator or the FFD manually. The actual
values then are applied and shown in the control panel of the “exposure” tab. Save the values by

Store as default

clicking on

for selected exam

% This applies only for the collimator model CX225.
7

AEC or automatic mode

Apart from the value for kVp that is passed on to the generator in AEC mode, the density points can
be adjusted in the range of -3 to +3 (23% increment per point).

but influence the responding parameter, either mA or s.

& Avoid to change the s or mA buttons in this AEC mode. It will keep the backup mAs
%
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Enable background sounds

It is possible to enable background sounds for various status events of the detector and generator.
By default, the sounds are disabled. The software provides a number of standard settings which can
be adjusted to your own requirements. For example, a sound can be played to signal that the
detector or the generator is ready for the next image acquisition. A technician or a user with admin
rights can change the settings in the support mode.

Pregnancy status

The information about the pregnancy status has to be entered via the icon in the upper centre above
the generator panel. Different pregnancy statuses can be selected in the planning mode.

EN: The values shown in the generator panel (kVp, mAs, mA, etc.) are only
& recommendations (guidelines) and must always be verified before an X-ray is taken.
These values can be adjusted in the value table for the particular generator. For
questions please refer to your service engineer for generators.
If no generator values are sent to the generator automatically, it is urgently
recommended to add the values set manually for each exposure at the generator
console as well. This has the advantage that the actually applied values are stored
together with the corresponding image (in the DICOM header) and can be recorded
in the X-ray log. This is important for the correct documentation of each individual
exposure.

FR: Les valeurs affichées sur le panneau de commande du générateur (kVp, mAs,
mA, etc.) sont uniqguement des recommandations (indications) et doivent toujours
8tre vérifiées avant d'effectuer une radiographie. Ces valeurs peuvent étre ajustées
dans le tableau de valeurs pour un générateur particulier. En cas de questions,
veuillez vous adresser a votre ingénieur de maintenance pour les générateurs. Si
aucune valeur de générateur n'est envoyé au générateur automatiquement, il est
recommandé d’ajouter de toute urgence les valeurs définies manuellement pour
chaque exposition, et ce également sur la console du générateur. L'avantage est que
les valeurs véritablement appliquées sont classées avec I'image correspondante
(dans l'en-téte DICOM) et peuvent é&tre enregistrées dans un registre
radiographique. C'est important pour la documentation correcte de chaque
\_ exposition individuelle. )

/\\ CAUTION/ATTENTION!

EN: Each connected detector must be calibrated by an authorised service engineer.
& The maintenance cycle is given by the manufacturer of the detector.

FR: Chaque détecteur connecté doit étre calibré par un ingénieur de maintenance
autorisé. Le cycle de maintenance est donné par le fabricant du détecteur.

Generator values must be correctly indicated for documentation purposes, even
when the generator is not connected and the values are manually changed at the
generator console, see also section “Edit” page 37.

3.3 X-ray view 43/ 286




User manual (EN)
dicomPACS®DX-R 8.0

Exposure

As soon as the X-ray image has been taken, it is optimized in accordance with the image processing
algorithm stored for the examination and is displayed immediately. A toolbar is then displayed
beneath the preview.

There are different options for displaying the image (e.g. fit image, rotate image, etc.) available.

Black mask / crop
100% Zoom + Rotate right Brightness + Quality assessment Discard / retake Accept image

\_ Fitting Zoom -  Rotate left Brightness - Reset to original White point Open Viewer )

Figure 25. Toolbar
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The following tools are included in the toolbar:

Displays the image pixel per pixel (full resolution)

Shows the complete image

Enlarges the image

Shrinks the image

Rotates the image to the right by 90°

Rotates the image to the left by 90°

Increases the perceived brightness (gamma curve)

Reduces the perceived brightness (gamma curve)

Draws or adapts the black mask around the image

Restores the original condition of the image

Rejects a failed exposure

Accepts / reopens an exposure

Opens the study using the included viewing application (diagnostic mode)

Allows the quality assessment of new images

Re-determines the Region Of Interest (ROI)

n.llnunnnuunnuu

Table 2. Tools for preview image

Quick preview image

This option has to be enabled in the support mode.

dicomPACS®DX-R displays a processed preview image that helps the user to get a faster impression
of the final image. This preview image is reduced in resolution but largely corresponds to the final
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image. It is possible to continue working immediately. The final image processing then runs in the
background and you do not have to wait for it. The progress bar displays the progress of the image
processing.

Indicates that the
displayed image is the
preview image

Progress bar

Figure 26. Preview image

Full screen mode

This function must be enabled in the support mode.

If several plannings are entered in the X-ray view, the full screen mode always shows the last shot
taken. The full screen is displayed with a coloured border. Depending on the status of the
workstation, this border is orange or green.

After the image acquisition, an orange frame will always be displayed first. It indicates that the
workstation is not yet ready for the next acquisition. In the background the software switches to the
next entered planning and the colour changes from orange to green. With the settings shown above
(time to switch to next open exposure = 0 seconds) an automatic shift to the next scheduled
planning takes place immediately. As soon as the detector is ready again, the colour of the frame
changes to green until the next exposure.

This makes it easy to progress the list of plannings without leaving the full screen mode. After an
image has been acquired for the last scheduled planning, the frame remains orange to indicate that
no further plannings are pending.

If you leave the full screen mode and manually restart it, you will always see an orange frame.

The full screen mode shows the patient data and the most important status displays. These include:

. the ready indication of the detector
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. the Wi-Fi connection status detector - workstation

. the battery status of the detector
. patient (name, DOB, ID)

. name of the image

. exposure index/ S-value

The status display disappears after a few seconds if the mouse is not moved. A new movement of
the mouse shows the status display again.

Ready indication of the detector
Wi-Fi connection detector - workstation

Battery status detector

l__I’ Zidane, Pamela 25.02.1975; ID 2597 Hand PA ! l
- L‘

Green frame —» workstation is ready for the next exposure

Figure 27. Full screen mode

3.3.5 Exposure index

Basics

In digital radiography, there is no direct relationship between the image receptor dose and the
brightness (by analogy with optical density) of the processed image. Incorrect exposures can be
compensated by the image processing in a wide range so that there is always a constant brightness
and contrast effect. Therefore in digital radiography it is not possible to determine the actual image
receptor dose based exclusively on the brightness impression of the final image, unlike analogue
images, which represent this value.



S-value=137 EI=790 DI=2.4 S-value=165 EI=640 DI=1.5
55 kVp and 8.0 mAs 55 kVp and 6.3 mAs

S-value=234 El=410 DI=-0.4 S-value=467 EI=220 DI=-3.1
55 kVp and 4.0 mAs 55 kVp and 2.0 mAs

Figure 28. Examinations acquired under the same conditions with different mAs values, target exposure
index is set to 450

Certainly, with digital radiography, underexposed images have a higher noise level and less detail,
but this typically is compensated by the image processing, too. Overexposed images increase the
radiation of the patient and partially the staff. If the final images are observed without any
additional information, the decision whether the exposure of an image is correct or not is a nearly
impossible task.

Digital radiography uses exposure indices to solve this dilemma. Therefore in most of the countries it
is requlated that the manufacturer of digital radiography systems must use an exposure index (dose
indicator, dose index) in order to give the user the possibility to estimate the exposure level of an
image and therefore accomplish the task of acquiring correctly exposed images.

Historically, there were different standards for exposure indices. E. g. until May 2013 in Germany this
was regulated by DIN 6868-58. Early standards only demanded a numerical value for the exposure
index, which correlates with the image receptor dose under the same recording conditions. This is
why different manufacturer-specific exposure indices can be found in digital radiography.
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With dicomPACS®DX-R you can use two different exposure index types, the S-value that is oriented
towards the sensitivity classes of film-screen-systems (Speed Class) and the exposure index according
to the international standard IEC 62494-1.

The following table will give you a comparing overview of both exposure index types:

High definition 100 100 1000 10.0 uGy
Universal film 200 200 500 5.0 uGy
High gain 400 400 250 2.5 uGy
Highest gain 800 800 125 1.25 uGy

Table 3. Comparison of exposure indices and speed class system

Additionally, for all exposure indices it has to be considered that an exposure index is not a
measuring device like a dose meter. Any exposure index is a computed value referring to a region of
interest found in the image. Thus, merely the exposure level can be estimated with exposure indices.

3.3.5.1 Exposure Index according to IEC 62494-1

The Exposure Index according to IEC 62494-1 is displayed by default after installation.

The IEC 62494-1 standard introduces three indices belonging together. The exposure index (El), the
target exposure index (TEl) and the deviation index (DI). The values of these three indices are stored
in the DICOM header of the processed images and can be found in the following DICOM tags:

. (0018, 1411) Exposure Index
. (0018, 1412) Target Exposure Index
. (0018, 1413) Deviation Index

The exposure index (El) is the presentation of the average dose which was detected on the sensor in
the relevant image area (region of interest). The relevant image area is the examination-specific
subarea in the image that contains the information relevant for the diagnosis. The exposure
parameters are usually optimised for this area.

According to IEC 62494-1, the value of the El is defined as the numerical value of the calculated
dose D, in uGy multiplied by 100.

Examples:
D,=2.5uGy ® EI=2.5x 100 =250
D,=10.0uGy - EI=10.0x 100 =1000

The calculation of the dose is performed on the basis of a given value from the relevant image area.
This value is determined using an average value method and the relevant image area is determined
using a histogram-based method.
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The target exposure index (TEl) is the expected exposure index (El) for a correct exposure of a specific
examination. For each examination a default TEl is defined in the software which can be adapted
individually. For more information about the configuration of examinations/macros see "“Tab
Exposure Index” on page 92.

The deviation index (DI) is a value that represents the difference between exposure index and target
exposure index. It shows quantitatively how much the El deviates from the TEI.

Examples:

four times the dose 6.0 El=4xTEI 400% +300%
appr. three times the dose 5.0 EI=3.15xTEl | 315% +215%
two and a half times the dose | 4.0 El=2.5xTEl 250% +150%
double the dose 3.0 El=2xTEl 200% +100%
appr. eight fifth of the dose 2.0 El=1.58xTEl | 158% +58%
five quarters of the dose 1.0 El=1.25xTEl | 125% +25%
dose for a correct exposure 0.0 EI=TEI 100% +0%
four fifth of the dose -1.0 El=0.8XTE| 80% -20%
appr. three fifth of the dose -2.0 EI=0.62xTEl | 63% -37%
half the dose -3.0 El=0.5xTEl 50% -50%
four tenth of the dose -4.0 El=0.4xTE| 40% -60%
appr. one third of the dose -5.0 EI=0.31xTEl | 32% -68%

a quarter of the dose -6.0 EI=0.25xTEl | 25% -75%

Table 4. Examples for the dose deviation index

Because of the logarithmic scaling of the DI, working with the DI is like working with the well known
exposure point system. That means that a value of +1 corresponds to an exposure with one
exposure point too much dose, a value of -6 corresponds to a six exposure points too little dose and
an image that is underexposed about four times.

PRACTICAL HINT
SN

—@’ El and DI can be shown instead of or additional to the S-value. The TEl can also be
displayed.
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Exposure level indicators

There are five symbols which are used as indicators for the current exposure level of an image and
represent the ranges of the actual deviation index. The default configuration for the symbols is
explained in the table below.

. strong overexposure, - 150
not acceptable
OUELPOST, . from +5.0 to +2.0
acceptable in exceptional cases

Q (almost) correct exposure from +2.0 to -2.0
underexpos.ure, ) from -2.0 to -5.0
acceptable in exceptional cases
strong underexposure, not <50
acceptable

Table 5. Exposure level indicators

s X PRACTICAL HINT

_@’ The default configuration for the exposure level symbols can be adjusted in the
support mode.

In practice

According to IEC 92494-1 the deviation index (El) and the deviation index (DI) must be displayed.
After acquisition, the values are displayed in the lower right area of the image. Depending on the
configuration the target exposure index (TEl), the symbols for the exposure value and the S-value can
be displayed together with the El and DI.
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Display of the exposure index
according to IEC 62494-1

El: 520
DI: +0.6

Confirm the drawn black mask

\

Black mask tool activated

Figure 29. Display of the exposure index according to IEC 62494-1

If the automatic calculation of the exposure index fails (e.g. if the automatic region finder fails), a
recalculation can be started by the user. The relevant image area for calculating the exposure index
depends on the black mask (automatic shutter) that is automatically found by the software.
Therefore, to get the recalculation started, the user has to check and correct the black mask by using
the black mask tool. The recalculation is triggered by the button for confirming the black mask. For
details how to use the black mask tool see “Black mask / cropping” on page 57.

To determine an El or TEI suitable for the purpose of the examination and to manage regular
occurrence of overexposure or underexposure with appropriate DI values are tasks which should be
considered and solved coherently. When evaluating EI/TEl and DI values, the X-ray technique (e. g.
kVp, mAs, grid/filter usage and source-image distance) and dosage measurement values (such as
DAP) should always be checked for plausibility.

In addition and as explained previously, the exposure index is not a measuring device. In daily work,
the calculated El and DI values vary according to the dose actually applied, the kVp-range used, the
organ examined and considering the calculation of the DI values the configured TEI for the
examination.

It is therefore advisable, to first check the magnitude of the exposure index in routine operation to
determine an average normal value for each system with its individual configuration and the
individual operating principles of the staff. This investigation must, of course, be carried out
separately for each examination type/organ. Therefore defining an EI/TEIl for a correct exposure is,
strictly speaking, an application-specific task. In order to support the user in this task, the software
provides statistics on the already calculated El values for each examination. Please see “Tab Exposure
Index” on page 92 in the user manual for further information on the configuration of examinations/
macros.
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Nevertheless, for orientation and to illustrate this, common target exposure indices can be given for
selected applications in typical working environment, please see table below:

adult, stationary adult, stationary child, stationary child, stationary
DD Csl! GOS? DD Gl GOS?
Rl 450 560 250 360
extremities
EVTEI 280 360 125-200 160-250
trunk/torso

Table 6. Common (target) exposure indices in human application

!: direct deposit caesium iodide flat-panel detector
2: gadolinum oxide flat-panel detector

Once a TEI has been specified and configured for each examination, DI calculation and therefore

statements for each image with respect to exposure level can be made, i.e. under, over or correct
exposure dependent on the configuration of the exposure level indicator.

3.3.5.2 S-value

The S-value as exposure index in dicomPACS®DX-R is oriented towards the speed class system of
film-sheet systems (as shown in Table 7 “S-value / radiation dose relation” on page 53). The S-value
is a manufacturer-specific exposure index and represents the average dose in the region of interest of
the acquired images. The S-value can be used in all COP processings.

The valid value range of the S-value ranges from 5 to 20000. The relationship between S-value and
radiation dose is linear and inversely proportional. For the work with the S-value this means:

. high S-value —» small dose (underexposure)

. small S-value — high dose (overexposure)

. double dose —» half S-value

. half dose —» double S-value
S-value 1600 800 400 200 100 50
Mean Radiation dose [uGy] | 0.63 1.25 2.5 5 10 20
Mean radiation dose [mR] 0.07 0.14 0.29 0.57 1.14 2.28

Table 7. S-value / radiation dose relation

The calculated S-value is stored in the DICOM header of the processed image. The value can be
found on the following DICOM tags:

. (0018,6000) Sensitivity
. (0018; 1405) Relative X-ray exposure
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In practice

The S-value is displayed at the bottom right corner of the image after the image acquisition.

ROI

Display of the S-value

White point tool

Figure 30. S-value

If the automatic calculation of the S-value fails (e. g. if the automatic region finder fails), a
recalculation can be started by the user. The calculation of the S-value uses a region of interest. The
white point tool has to display and control this region of interest. Afterwards, the white point tool
can be used to correct the region of interest and start a S-value recalculation.

As explained previously, the S-value being an exposure index is not a measuring device. In daily work,
the S-values displayed vary according to the dose actually applied, the kV-range used and the organ
examined.

It is therefore advisable, to first check the magnitude of the S-Value in routine operation to
determine an average normal value for each system with its individual configuration and the
individual operating principles of the staff. This investigation must, of course, be carried out
separately for each examination type/organ. Thus defining S-values for a correct exposure is, strictly
speaking, an examination-specific task.

Nevertheless, for orientation and to illustrate this, common S-values can be given for selected
applications in typical working environment, please see the next table:
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adult, stationary DD
sl

adult, stationary
GOS?

child, stationary
DD Gsl!

child, stationary
GOS?

S—valug . 250 160 400 280
extremities
S-value trunk/ 360 280 500-800 400-800

torso

Table 8. Common S-values in human application

1: direct deposit caesium iodide flat-panel detector

2: gadolinum oxide flat-panel detector

Once a S-value has been specified for a correct exposure, statements for each image with respect to
exposure level can be made, i. e. under, over or correct exposure. The following example illustrates
this:

For the correct exposure of a trunk image, the S-value 360 is set. Overexposure as double-dose
exposure and underexposure is defined as half-dose exposure. Exposures with triple or- one-third of
the dose are considered to be significantly over- or underexposed.

strong correct strong
underexposure overexposure
underexposure exposure overexposure
S-value 1080 720 360 180 120

3.3.5.3 White point

Table 9. Example - how to work with the S-value
This function allows the user to re-determine the Region Of Interest (ROI) for the image
- processing filters if the X-ray image does not meet the expectations after it was taken. Click
on this function and then simply place the special rectangular cursor on the lightest area of
the bone structure. The currently used image region is then highlighted with a red frame
and the X-ray image is automatically re-configured.
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Marked ROI

N\ y,

Figure 31. White point

3.3.5.4 Quality assessment of images

,not rateable”. The quality assessment results are analysed by a dicomPACS®DX-R dealer.

. The visual impression of the images can be evaluated as ,good”, ,,moderate”, ,poor” and
If necessary, the processing for certain exposures can also be adjusted by the dealer.

/

Evaluation of the image quality as:

Please evaluate the image quality :
Good

Moderate

Not rateable

Poor

.

Figure 32. Quality assessment for images
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3.3.5.5 Black mask / cropping

unwanted sources of illumination. The X-ray image can so be limited to the relevant image
part.

H Using the black mask tool it is possible to darken light image parts and to eliminate
The cropping function is used in conjunction with the function black mask and offers the possibility

to crop collimated areas around an image automatically when finishing a study. A drawn black mask
is a precondition for this function.

p Rotates the black mask
by guide arrows

Changes the size of the
black mask

Moves the black mask by
guide arrows

Confirms the drawn black
mask

Settings and Only appears when the image is
P> add additional tilted, can be used to set both
black mask(s) image and black mask horizontally
upright

Discard black
mask

Figure 33. Black mask with normal edit helper annotations in the preview image

The tool "Create / Edit black mask” in the image preview is optimized for touch operation.

Pressing the "Esc” key stops drawing the black mask, e.g. to cancel an erroneous selection of the
tool or incorrect handling. The status before applying the black mask is restored after pressing the
"Esc” key.

If the “"Esc” key is pressed after the black mask is complete, the programme will automatically switch
to the edit mode. The helper lines disappear and the image can be moved.

. The drawn black mask is inserted by the button and it can be further edited in its size.
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The drawn black mask is cleared by clicking on this button.

_,,79 When clicking on the screw wrench button a dialogue opens, in which the shadowing can be

adjusted from 70-100% (100% represents black) and in which you can add another black mask by
clicking on the button ,,Add another ROI".

Draw rotated black mask and set image (including black mask) upright by clicking this icon (if
available)

Configurations of the black

Options for Blackborder/Region Of Interest mask. Once drawn, accessible
by clicking on the wrench icon

Dimming in percent: 70
2 Option to select the dimming
70 80 90 in percent from, 70-100% and

Add another ROI An additional ROI can be
added

Figure 34. Black mask with small edit helper annotations in the preview image

Draw the black mask

If a study with a drawn black mask is finished, the cropping functionality can also be applied
automatically in case it is set up in the support mode.

Result of black mask Result of rotation

Figure 35. Results of the black mask and cropping
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EN: Before the cropping function can be used, a technician has to activate the tool
A in the support mode.

FR: Avant de pouvoir utiliser la fonction de recadrage, un technicien doit activer
I'outil dans le mode support.

3.3.6 Retake / discard images

If an image does not meet the quality criteria because, for instance, the patient moved or
because the collimation of the X-ray device was incorrect, this exposure can be rejected.
For each rejected image you can add a reason for the rejection. There are pre-configured
rejection reasons available in the drop-down list, accessible by clicking on the small
triangle next to the edit button. The list of rejection reasons can be adjusted to the individual
requirements with the help of a technician in the support mode.

The system automatically reverts to the exposure mode and indicates in the
examination list that this image has been rejected. It also shows how many images
of this examination have been rejected. )

plan edit exposure l One image of
Recover rejected % Upper leg with hip AP left| this study has
image in new 11 upperleg  DAP been rejected
study with the ¥ Selection of a
“restore” symbol upper leg DAP  77KVp  80mAs rejection reason

% Upper leg with hip AP left |

ES 1 1| upper leg| DAP| 77KVp 80mAs|

Create a new ]

study from ] upper leg DAP) 77 KVp) 80mAs|

rejected image

</ finish study 4 print study

Accepts all images and finishes the study,  Accepts all images and finishes the study,
which is sent to the configured DICOM which is sent to the configured DICOM
recipient recipient and the print dialogue opens

Figure 36. Discarded image
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For legal reasons it is not possible to delete rejected images. Thus, a previously rejected image can be
restored and used as the current image of that examination as long as this image has not been
accepted. To reactivate the image simply click on the symbol “restore”.

All exposures are stored on the hard drive, independent of whether they have been
rejected or not.

It is possible to define the input of a rejection reason as a mandatory information. A technician has
to enable this option in the support mode.

If an image or a study is rejected without giving a rejection reason, a dialogue appears. You are
requested to complete the missing information.

Missing values need to be assigned
Hand PA

The exposure is missing some values.
Please assign the missing values to this exposure or
accept the exposure without the missing values.

Assign values Accept without values Cancel

Edit examination data

Examination: Image laterality:

Zial wrist (carpal tunnel supported) right

Rejection reason:

wrong position
wrong masking
wrong exposure
Anatomy Cut-off
Rotation
Obstructed View
Tube Centering
Motion

Figure 37. Rejection reasons

3.3.7 Accept an image

By clicking on the checkmark, the currently visible image is accepted. It is sent to the
configured DICOM recipient (e.g. PACS) and is thus used as the “original image” created
by the system.
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and subjected to additional image processing. The changes made in the viewer,
however, do not apply to the original image. They are stored in addition to the
original image. If the image is loaded again from the database at a later stage, the
stored changes are simply applied to it.

% The original image cannot be altered. It can, of course, be loaded into the viewer
7

3.3.8 Finish a study

« . finish study

By clicking on the button with the green checkmark and the label “finish study”, all images of the
current patient are accepted and will be sent to the recipient. There are a number of special cases to
be considered:

. study with taken but not accepted exposures
. study with both planned and taken exposures
. studies without DAP values (if configured)

When trying to finish such a study, a pop-up window opens.

4 N
Some plannings do not have any images.
What do you want to do with these plannings?
All taken exposures will be accepted;
Delete plannings without images planned exposures will be deleted from the
and finish all other examinations study
Finish examinations and continue working All taken exposures will be accepted; planned
exposures will be kept in the study
Execute Cancel
/

Figure 38. dialogue for exposures not yet taken

Typically it is necessary that each exposure contains a DAP (Dose Area Product) value, which can be

configured by the dicomPACS®DX-R software. Usually, a pop-up window opens, when trying to
finish an exposure or a study without DAP values.
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Examination data is missing

Hand arthro FA

Enter dose value Accept without dose value Cancel

N J
Figure 39. Dialogue for DAP values

If a DAP value is not known, it is possible to finish the study by choosing the option ,,Accept without
dose value”. However, this option is not advisable.

EN: The option for accepting exposures with or without dose values has to be
configured, therefore refer to your software dealer.

FR: L'option pour accepter les expositions avec ou sans valeur de dose doit étre
configurée. Adressez-vous au vendeur de votre logiciel.

3.3.9 Display images in the viewer

dicomPACS®DX-R has an integrated professional viewer. This viewer provides
extensive image processing options, such as inserting annotations,

measurements, printing, exporting of images and many more. The following
chapter includes a detailed description of the viewer.

3.3.10 Exposure status

An icon next to each exposure shows its status, e.g. planned, taken or finished.

HandLAT et
Finished exposure w| |  Hand  DAP| 50KVp  4mAs

Exposure has been Hand LAT @ '
taken, but not yet
accepted J_‘Mﬂ 20 KVpﬂ

i A wistPA  eft]
EZ‘;‘;?;Eenas notyet i | Hand DAP| 52 KVp 3.2mAs

N

Figure 40. Exposure icons
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3.4 Lists view

The lists view displays all studies of all patients. Finished studies are shown as well as
unfinished studies.

A detailed study status, including storage commitment - a query whether data has
been stored safely - give precise information about the status of the individual studies.

(management) to specify the appropriate archive.
When Storage Commitment is subsequently disabled, then all images in which
Storage Commitment was enabled, remain visible, including the detailed status.

% Storage Commitment must first be activated by a technician in the “support mode”
7

In the lists view there are the options to search for studies using different criteria in the search bar, to
load them into the PACS Viewer, to send or print them or to create a patient CD. In addition,
incomplete studies can be finished or a completed study can be re-opened (via the option to extend
the study itself or to create a new study for the patient). By clicking the “More” button, currently
selected studies can be deleted. The rejected images as well as the recycle bin can yet be displayed
separately.

s X PRACTICAL HINT

_@’ When an examination is highlighted, the screen can be switched straight to the
patient or X-ray view. This is where patient data can be changed or added,
additional exposures can be planned and new, not yet accepted images, can be

altered.
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/Selection of the Search bar for search words, e.g  Detailed display of the study ~ Studies with N
studies to be displayed D, name, study description, series status by clicking on ,,i” different status
description, patient ID, etc.

operator:

Study List

Not finished (1)

Depp, Utta 09/21/2011 Ll
HWS Wackelkiefer &L

Udvari, Whitney 09/21/2011
<02 = Il
[y |

Williams, Quentin 09/12/2011
Foot 'R' 2 planes (DP+LAT) 0/1

Irvine, Paul 09/08/2011
Daumen re. 2 Ebenen (AP+LAT) L',h/z

all planned exposures were shot
all exposures were accepted
"4 no exposures sent to PACS

Udvari, Whitney 02/17/2011 » no exposures have been archived by PACS
Foot 'R' 2 planes (DP+LAT) a2 1 N

Lee, Isabella 02/01/2011
Wrist 'L' 2 planes (PA+LAT) (0]

Display

S Create CD
in viewer

Finish study

Accepts all images of the Sends images to an | Creates a patient CD Allows to move studies in
patient; the button is active archive or a DICOM | of the selected patient | the recycle bin, to open it
when all exposures of a recipient and to get an overview of
study have been taken, but . Creates a new study the rejected images etc.
the study has not been Prints the selected for .the selected .
finished study; the button is ~ patient; the button is

. active when the active when the study
ShOWS, Images of a se!ected study is finished is finished
study in the internal viewer

- J/

Figure 41. Lists view - with active storage commitment

The lists view has three different tabs:

. “Not finished”: displays all incomplete studies (number in brackets)

. Today's date or date-range when the image was taken; displays all studies of a
specific date or within a specified period of time when the images were taken;
furthermore, when clicking on the calendar button, further search functions
drop down

. “All": displays any studies ever planned or completed

If there is a large number of images for a study, the “+X" sign indicates the number of additional
images available.

Where the “Today’s” date is displayed, a calendar button is located on the right. It includes

"o

additionally to search for “Yesterday”, “from...to" and “from”.
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Calendar button for specific date
selection

Calendar button

Select the time frame

%

Figure 42. Time frame selection via general calendar button

The options “from...to"/"from" have specific calendar views for the convenient determination of the
date; this function is called up via the adjacent calendar button.

4 Enddate |
January = A
L5 [ron [ rue [wea ] e [ sae-
" Start date
02 3 4 5 6 7 8
12 13 14 15
19 20 21
26 27 28 29
30
Yesterday
- J

Figure 43. Date range

If both elements of the date range search contain a date, all instances which lie between those
dates, will be displayed. If only the first element contains a date, only studies with an image made
on that specific day will be displayed. If the first element or both are empty, all images will be
displayed.

To select a date just enter a date in your respective date format and confirm by pressing “Enter” or
clicking on the button right to the text to open a calendar field.

(if it is on the same day, the time is displayed) and not when the study was created.

”@J In the lists view the date is displayed when the last exposure was taken for a study

Detailed status information on the exposures and their acceptance, sending and archiving can
be displayed by clicking on the “i“nformation button within the study list.
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The information corresponds to the following status including an indication of the number of
associated images, for which the status applies.

If no Storage Commitment is activated in the “support mode” (via “management”), there are two
different colour displays in the study list, each displaying the status of the study:

. [GEE] - the study is still in progress
. - The study is finished

Various symbols of the study list entries without storage commitment represent different status of
the studies:

44 Notall planned exposures have been shot

. Study includes exposures that were taken, but have not been accepted

. All exposures were accepted

. No exposure was excepted y

Figure 44. Status symbols without storage commitment

If Storage Commitment is activated for at least one archive, the study may take three different states,
which are also shown by different colouring in the study list entries:

. EEE] - the study is still in progress; it is not yet sent to the archive
. - the storage of the study in the archive is requested, but not yet saved

(request storage) or the storage of the study in the archive is executed but not
yet confirmed (not yet committed)
. - the storage of the study in the archive is confirmed (committed)

Various symbols of the study list entries with Storage Commitment represent different status of the

studies:
~
a8 Not all planned exposures have been shot
- All/several were sent PACS
. No exposures were sent to PACS
All/several exposures have been archived by PACS
No exposures have been archived by PACS
%

Figure 45. Status symbols with storage commitment
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3.4.1 Extend a study

To extend a finished study, select the study from the lists view and go to the X-ray view via the
header. A dialogue box opens with the option to extend a study or to create a new study for the
same patient in case the study is older than eight hours.

The study is older than 8 hours

Would you like to extend the study or
to create a new study with the same patient data?

Extend the study Create new study

- J

Figure 46. dialogue box to extend a study

ray view and all taken exposures are visible. Already accepted images can be re-opened

and re-sent to the archive by selecting the re-open image button (in the toolbar: button

with a padlock). This can be used e.g. when no position marker has been included when
taking the exposure and the user wishes to insert it afterwards.

. When the option “Extend the study” is chosen, the screen switches immediately to the X-

- J

Figure 47. Reopening of images

If the option “Create new study” is selected, automatically a new study is created for the patient, see
page 70.
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3.4.2 Send

After a click on the “Send” button, the teleradiology dialogue appears. The
Send recipient can be selected and the selected study will be sent to the archive and
other DICOM recipients by confirming the selection.

\

You may send images and findings to other DICOM recipients

. Number of
2 images selected to be sent. .

selected images
Please select the recipients

Recipient State
o Select the

recipient

PACS archive EWETIET

available

Cancel

Figure 48. Send dialogue

An extended teleradiology dialogue can be called up via the internal viewer (see “Teleradiology” on
page 198)

3.4.3 Print

_ After a click on the “Print” button, the printing dialogue appears for the selected,
Prnt finished study.

In the print dialogue you can select the printer. The button with the screw wrench opens the
configuration dialogue for the printer (see “Print - printing of images” on page 192) for further
information on the configuration options.

A preview bar with the option to select images for printing is available for a better overview. You can
select individual images with one click. On the selected image the pick-up icon with the number of
the print order is displayed. You can furthermore select the paper and page layout and other options
for printing. In the print preview, you can see the selected images in the desired output format,
including all selection options.

In the lower right corner of the print dialogue are two buttons for printing. The button ,Print &
Close” closes the print dialogue after printing and the “Print” button keeps the dialogue open for
other printing jobs.

With the “Cancel” button, the print dialogue will be closed and the current selection for the printing
is cancelled. Upon completion or cancellation of the printing process the user gets back to the
“patient” view.
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/" Selection of the printer N

Printer configurator

Image preview with selection options

Definition of the paper format

ur preferred printer and the im: ges to print. You can also choose options for printin , like auto-rotate image, print with zoom, use image or print filmidentical.

Microsoft XPS Document Writer

What do ye to print

Studytrom: ee 3201

Documents

«” Piint & Close < Pant

.Print & Close” closes the print dialogue after printing

.Print” keeps the print dialogue open after printing

Definition of the page layouts

.Options” for printing

Figure 49. Print dialogue

This feature is only available for finished (green marked) studies.
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3.4.4 New study

To create a new study of an existing patient, use the option “New study for
patient”. Please note that at first the patient has to be selected for whom a new
study should be created. The screen then switches automatically to the “X-ray”
view and the new examinations can be planned. The application creates a new patient with the
same patient information only without any old planned or taken exposures and study descriptions.

New study
for patient

()
O
% This feature is only available for finished (green marked) studies.
7

70/ 286 3.4 Lists view




User manual (EN)
dicomPACS®DX-R 8.0

3.4.5 More

- Further functions can be accessed by clicking on the button “More”.
More

There you have the choice between the following functions:

. Open recycle bin
. Show rejected images
. Move into recycle bin
. Open statistics overview
. X-ray journal
. Upload images
. Change patient data
Open Recycle Bin - displays all studies that were only deleted from the
Open Recycle Bin . . . . g .
lists view. Single studies within the recycle bin can be searched for by

using the search bar. Furthermore, it is possible to restore studies by clicking on the restore symbol
(triangle with arrows), which is located in front of each study listing, to send them again to the lists
view.

/

Search bar Selection of the time frame Deleted study, sorted by exposure date

Recycle Bin

Riker | Wiadimir -lo

Forefoot'oP = |1325ei70262]

Watson \ Victor

1325c87e795 |

Kovalainen | Alexandra |-]o |

Abdomen AP | 1324866c54a

Jones | valentina |-lo |

GroBzehe re. 2 Ebenen dp+lat | 131d68fc8a9

Jaakson | Ted -lo |

_Schadel LAT 132486280e6

Alaso  |igor -lo |
Foot 'R' medial oblique 131&1068993\

Jones | valentina -|o

GroBzehe re. 2 Ebenen dp+lat 131d68fc8a9
1

Jordon, Geordie Fantasia J o
Carpus flexed 90° LAT left 13068f915e8

Close

Restoring of studies Empty Recycle Bin, can only be executed by a user with administration rights

Figure 50. Recycle Bin
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& Emptying the recycle bin may only be executed by the administrator or support

% technician with administrator rights. This results in a physical deletion from the

/" local hard disk. All definitively deleted items are logged in a separate file along with

the information of the user who has emptied the bin. The studies that have been
sent to the created archive will however remain.

To avoid an accidental emptying of the recycle bin, the daily password is requested. Only after the
successful entry of the password the recycle bin can be emptied.

4 N
Please enter the password of the day to
confirm the deletion of studies.
Password of the day:

o %

Figure 51. Password of the day

Show Rejected Images - opens a list in which all rejected exposures are
=31 Show Rejected Images k . . . .
: listed. It is possible that exposures from a certain time frame are
displayed. The display of the total number of rejected images (lower left corner) dynamically adapts

to the selected display period. Already deleted studies can be listed in the overview of rejected
images.
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Overview  Statistics

last name first name date study description series description  comment

Backe Sarah 11/20/2019 Knee 'R' 2 views (... Knee standing AP Rotation
Wildman Valentina 11/20/2019 Thoracic spine 2 Thoracic spine st... wiggly

Blasche Bernard 11/20/2019 Lower leg 'L' 2 vie... Lower leg AP Poor Inspiration
DECKER Yves 11/20/2019 Abdomen AP supine Abdomen supine AP wrong position
Telemann Neigel 11/20/2019 Lumbar spine 3 vi... Lumbar spine AP wiggly

Vranek Zara 11/20/2019 Knee 'R' 2 views (... Knee standing AP wrong position
Troi Fanny 11/20/2019 Ankle 'R' 2 views ... Ankle AP wiggly

Schussel Marcel 11/20/2019 Upper leg 'L' 2 . Upper leg with kn... wrong exposure
Siglinde Harriett 11/20/2019 Hand 'R' 3 views ... Hand PA Obstructed View

Jutal Number: 9

otal number of rejected Export of the overview as HTML or CSV
images (suitable for the import in MS Excel)

-

Selection of the time frame in Rejected exposures,
which the exposure was shot sorted by exposure date

operator bodypart
Lower limb
Spine
Lower limb
Abdomen / Pelvis
Spine
Lower limb
Foot
Lower limb
Hand

Consider deleted studies.

Close

Figure 52. Rejected Exposure Overview

In the tab “Statistics” a summary of the reasons for rejection is displayed.

. all rejected studies
. per body part
. per user

Using “export” the data can exported to Microsoft Excel.
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Move Into Recycle Bin - deletes the currently selected study from the lists
Move Into Recycle Bin Rk E .
view, i.e. the study will not be completely deleted from the database, but
it and all associated data will be assigned a special status in the database, with which it is no longer
available in the lists view.

The statistical overview provides the option to display the absolute
Open Statistics Overview . . .
number of the taken images for any period of time.

The illustrated table listing can be sorted in ascending or descending order according to both, study
name and number, by clicking on the table header on either “Examination” or “Number”. The small
arrow on the right side symbolises the ascending or descending order. Below the table, the “Total
Number” of taken images in the selected period is displayed. The result that is shown adapts
automatically to the selected display period.

The sorted result can be exported as a HTML or CSV file.

/Selection of the time frame in which the Exposures and their number in the selected
exposures were shot time frame

Statistics Civerview

Examination
Humerus in abduction

Upper leg with hip AP
Forefoot DP
Forefoot medial oblique

Total Number: 7

Export as HTML Export as CSV

Total number of taken images Export of the overview as HTML or CSV
(suitable for the import in MS Excel)

Figure 53. Statistics overview
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With the button “More” you can start the X-ray journal
S X-ray journal directly from dicomPACS®DX-R.

Either the dose per exposure or the accumulated dose of all exposures for a patient in a defined time
frame can be displayed.

4 N

Select a period of time

X-ray journal

from [06.03.2017 to 19.03.2017

Dose per exposure || Accumulated dose|

last name first name patient id date examination pGym?2 radiographer
Paul Fischer 123 06.03.2017 Oberarm AP 8,2 admin
Paul Fischer 123 06.03.2017 Oberarm LAT 2 admin
Paul Fischer 123 06.03.2017 Ganzbein, Becken AP admin
Paul Fischer 123 06.03.2017 Ganzbein, Kniegelenk AP | 4, 5 admin
Schneider Frank 2017-03-03-1 06.03.2017 HWS sitzend AP ~ A admin
Schneider Frank 2017-03-03-1 06.03.2017 HWS sitzend LAT A % admin
Schneider Frank 2017-03-03-1 06.03.2017 Ellenbogengelenk VD 2 ¥ admin
Walker Dennis 2016-08-07-13 06.03.2017 Hand DV s i admin
Walker Dennis 2016-08-07-13 06.03.2017 Hand schrég : ¥ admin
Otto Tina 2016-02-06-1 06.03.2017 LWS stehend AP i admin
Otto Tina 2016-02-06-1 06.03.2017 LWS stehend LAT H 5 admin
Otto Tina 2016-02-06-1 06.03.2017 Becken stehend AP , admin
Holm Jessica 2016-12-12-6 06.03.2017 Hand DV o f admin
Holm Jessica 2016-12-12-6 06.03.2017 Hand schrég 5 ¥ admin
Holm Jessica 2016-12-12-6 06.03.2017 Karpaltunnel sitzend ’ , admin
Kruger Erna 2016-05-08-7 06.03.2017 Ellenbogengelenk VD ., R admin
Kruger Erna 2016-05-08-7 06.03.2017 Ellenbogengelenk LAT 4 admin
Mars Simon 2015-09-07-6 06.03.2017 Clavicula PA . # admin
Mars Simon 2015-09-07-6 06.03.2017 Clavicula tangential % admin
Emergency 03/17/2017 #-20170317-131744 | 17.03.2017 Cervical spine AP — admin

Q Configuration — Export § Print

Export as .xIs or .csv file Print the list in portrait or landscape format
possible as well as in PDF

Figure 54. View X-ray journal

When clicking on you can adjust the X-ray journal. Two configurable settings are

available:
. Rename columns: Columns can be renamed according to your own method of
operating.
. Select columns: Here you can select, wich columns should be shown or hidden

in the X-ray journal.
A unit for the dose area product can be defined (e.g. uGym32).

Changes made can be accepted with “Save” and rejected with “Discard changes”.
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“Upload images” allows the user to easily and securely upload
images with faulty processings or other errors to the OR Technology

server. Thereby patient data are anonymised and encrypted. The OR
Technology support will then take care of troubleshooting.

After selecting this function, a selection dialogue opens in which all studies are displayed. Filters can
be used to limit the number of studies displayed. The small coloured triangle on the bottom left of
the thumbnails displays the quality evaluation which can be done the X-ray view (see "Quality
assessment of images" on page 56).

Available filters are explained in the screenshot.

Today 06/06/2018

_ Brown, Jessica < Today
" Hallux 'R' 2 planes (AP+LAT) e [ Vel 8 [\ I Y eSterday

Peterson, Belinda |0o6/06/2018 # from - to
Clavicle 'R' PA | from

~ Daakson, David 06/06/2018 | F ! all

Lumbar spine 2 planes (AP+LAT) | ” 1

Nadiraschwili, Ornella 06/06/2018
Shoulder 'L' axial Neer Y N

Show only already uploaded studies

Upload images El Upload history

® © ®© 6 O

[1] Filter by image rating [6] Upload images - opens a dialogue for image
Filter by last name, first name, description, selection and entering customer data
accession number, patient ID [7] Displays the list of already uploaded/

[3] Filter by date exported images

[4] Reset all filters [8] Selection of studies to be uploaded

[5] Only displays studies that have already been  [9] Status of the study related to upload/export
uploaded or exported for quality control

- J

Figure 55. Selection dialogue

For the upload or export, the corresponding studies are selected first.
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“Upload images” in the selection dialogue opens a window in which single images or all images of
the chosen studies are selected for the upload/export.

Input mask
Enter data and select images
Practice Dr. Doe Brown, Jessica 06/06/2018
< \
2 of 4 images selected Image

E & .
LOINIHOL Jaakson, David | 06/06/2018 | |\ [Nailely
L

[...] _ - -
i . S

2 of 4 images selected

All patient data will be anonymized.

Estimated time

Calculated upload duration: fOl’ upload
27 Second(s) process

% Select all >7% Deselect all

Export image data Start upload Cancel
= Upload selected

images

Image export
P> as encrypted
archive

%

Figure 56. Upload/export dialogue

In the input mask fill in name and error report as mandatory data. Optionally, the e-mail address and
the accession number can be given.

RAW files and processings are uploaded automatically. An e-mail with all the necessary information
will then be sent to OR Technology. If it is not possible to use the upload due to a missing internet
connection, the data can also be exported as an encrypted archive. This option is always available
even if there is no internet connection.

After clicking on “Export images” or “Start upload”, a progress bar is displayed. This dialogue can be
hidden at any time via the “Run in background”. The process is not interrupted.

A list of all uploaded/exported images can be displayed via “History” from the image selection
dialogue. The time and the status of all uploads/exports is displayed.

Figure 57. Progress of image upload
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Change patleht glata patient data is malnly of interest when
g changing examination data of emergency patients.

It is possible to reassign already finished (closed) studies, because they
were e.g. already used for diagnosis, or still open studies.

If a study that is not yet finished is added to a closed study, the status changes to “Not finished”
(red).

If a study that is not yet finished is added to a closed study, the status changes to “Not finished”
(red).

There are the following ways how to proceed with study/image information:

1. a study is added to another study with the same study date

2. a study is added to an open worklist entry

3. for a study, that cannot be reassigned to a study with the same study date nor
to an open worklist entry, a new study is opened, in which the examination data
is stored

4. single image/s of a study can be moved to another patient

The workflow for changing patient data usually looks like this: e.g. an emergency patient was
created in the worklist and the corresponding images were taken. In the lists view the appropriate
study to be changed (e.g. the one of the emergency patient to assign a name) must then be

selected. Under the menu item “More” select whereby the following dialogue

opens.
4 N
BCurrently saved
Change patient data patient data
Patient data
patient ID: 1#-20140815-101023 e #-20140815-101023
title: [
first name: [o8/15/2014 > 08/15/2014
last name: [Emergency > Emergency »Edita ble patient
: I data
sex:
study description: [
note: I Search box for
Image selection Assign existing patient data XlStl ng patlents
Select all Deselect all PDeleteS the
Hand LAT smith, Laila search entry
Knie, Patella
Baker, Josephine, Susi
|
Baker, Josephine, Susi
KU
Yaagghoubi, Paul, Quenny | Selectable patient
C: Lumbar spine lat. + vd .
data, which
Close should replace
the currently
All images with study description are  De-/select all images with just one saved patient
selected and can be de-/selected click on the respective button data
individually by clicking on the preview
images

Figure 58. Change patient data
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After changes were made in the editable patient data fields, these lines are coloured in orange to
show the changed to the currently storied information.

In the section image selection you can select single images to be moved to other studies. Simply click
on the respective preview image and a pin icon will mark the image as selected.

The click on “Save” saved the changed data in the lists view, respectively in the archive.

Currently saved
Change patient data .
patient data
Patient data
patient ID: 1#-20140815-}01023 " #-20140815-101023
title: ‘
first name: ‘08/15_/2014 E 08/15/2014
last name: [Emergency T Miller Cha nged pat|ent
| data is
highlighted in
study description: | ora nge
note: |
Image selection Assign existing patient data
Select all Deselect all :
Sandtan Fritz, Gerald, Lucy
|
Joseph, Sepp, Tia |
Johnes, Leo |
spine
Fritz, Gerald, Lucy
FuB

Figure 59. Changed patient data is highlighted

If existing patient data is assigned to the currently selected patient information, then all fields are
highlighted, in which there are changes to the existing data. In the search box you can search for
patients, the list is then reduced to the potential results. The displayed patient data are composed of
the entries in the worklist and lists view and are sorted by date (most recent entry is at the top).
Following the change of the patient data from the list of available data, the amended patent data is
highlighted. The modified data can still be changed until the operation is “Save”d.
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Currently saved N
patient data

Change patient data
Patient data
patient ID: [#-20140815-101023

568752145 Editable patient
data, after the
selection of the
patient data took

title: ‘
first name: [os/15/2014 Leo
last name: [Emergency

— place that should
b ]
- be replaced
study description: \7‘
I ——— (below); changed
patient data is
Image selection Assign existing patient data . .
Select all Deselect all ‘ h|g hl 19 hted
Hand EAT mm%
Joseph, Sepp,Tla |
Johnes, Leo
L — .
ol Selected patient
| data, which

should replace
the currently
stored data

-

Figure 60. Change patient data with existing data

The X-ray images are now assigned to the new patient data in the list view. The entry of the
“emergency” patient is no longer displayed and the images are no longer assigned to this entry.
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3.5 Configuration of examinations and macros

To configure examinations and macros, switch to the configuration mode by clicking on the
“management” view and then on the button “configuration”.

For the configuration, the user needs the respective login level with the rights to enter the tab
“configuration”.

4 N

Login / Setup patient ra list ’management-

Username

Password

configuration

- /

Figure 61. Start screen

The configuration mode is displayed immediately and offers the possibility to customise and extend
the supplied examinations in the organ trees for adults, children and babies. It also facilitates the
creation of macros, which include several individual X-ray shots for recurring examination sequences,
e.g. for full leg and scoliosis X-rays.

The following list shows the possibilities in the configuration of macros and examinations:

. create new examinations / macros

. change examinations / macros

. hide examinations / macros

. change the colour of examinations

. change / insert procedure codes for examinations
. change the image processing of examinations

. change the order of examinations / macros
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Macros for recurring examination processes can be stored here

-1 operator:
admin

Xanthopoulos, Oliver Jul 22, 1985; 8353

Ribs AP

M M
Selection of the organ structure to be adapted (small Selection of the body part in
mammals/ dog /cat/ horse and dental examinations which alterations are to be made
\_ of small mammals if enabled by a technician) )

Figure 62. Configuration of macros / examinations

3.5.7 Display of examinations/macros

To display the organ-specific studies / macros, click the respective organ tree button for adult/child/
baby and then click on the relevant body part.

On the left the organ specific examinations/macros are displayed the newly created examinations/
macros are displayed at the end of the list until they are repositioned (see section “Move
examinations/macros” on page 95).

If a new macro should apply to all body parts of the selected organ structure, click on the
appropriate icon.

After selecting the required body part, all available examinations are displayed. The right-hand side
of the screen shows the existing macros which may be altered on the left-hand side of the screen. It
is also possible to add new macros/examinations for the selected body part next to the already
existing macros/examinations on the right-hand side of the screen.

On the right side of the screen, you can now execute the desired changes for the examination or the
macro. The superior examinations/macros can be called directly via the macro button. If the superior

macros should be created for the selected organ tree, the appropriate icon must be clicked.

Examinations and macros differ in their colour representation from each other:
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. a selected study appears [F[f] (inactive: [FIED
. a selected macro (inactive: D)

PRACTICAL HINT )
e L
_@’ Newly created examinations/macros can be identified from pre-installed
9 examinations/macros e.g. by the delete button (bin). D
/Pre—installed examinations of the selected animal part Name of the examination can be changed )

with option to create new examinations or macros
within this animal part

operator:
admin

Configuration of macros/examinations

Adult - Foot

‘ == ~ Black Mask and Labeling ~ X-Ray Guide & Demo Images
Foot standing 4 = L Exposure Technique Exposure Index
il & Examination Dala Image processing

Name of examination:

Hallux

Hallux
AT

Orientation

Projection (PA, ...) (right, ...)

AP (anterior-posterior)
Image laterality
like body part

Change font colour for the examination:

Choose colour Sets the default colour

! 1 Procedure Code
Forefoot medial oblique DICOM SRT
= acro
dicomPACS DX-R OR-4-41-163
RIS

Exposure mode : Standard

Selects the projection  Change font colour Select exposure

and orientation mode e.g. “multiple
Reset to default font colour 9 P P
exposures Y,

Figure 63. Configuration of macro / examinations

3.5.2 Create examinations/macros

3.5.2.1 Create Examinations

To create a new examination, choose the desired organ tree and the organ for which an examination
shall be added. Click on the button “Create new examination” at the end of the list on the left side.
On the right side of the screen you find options for editing newly created examinations:

. Examination Data

. Image Processing

. Black Mask & Labeling

. Exposure Technique

. Exposure Index

. X-Ray Guide & Demo Images
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3.5.2.2 Create Macros

Macros are very useful for simplifying the planning of recurring examination processes, e.g. scoliosis
and long leg examinations, screenings, organs in more than one plane, etc.

The intention is to combine all the necessary exposures for an examination within one macro. When
the macro is used at a later stage to plan an examination, the system will automatically enter the
saved exposures into the worklist of scheduled X-ray images for this study.

This saves a lot of time, since the user does not have to plan each individual exposure every time.

There are two types of macros:

. Macro with examinations of the selected organ (organ-specific)
. Macro with examinations of different body parts and organs (superior macro)

To create a new macro, proceed as follows:

Create organ-specific macro

1. Choose the organ tree.

2. Click on the button “Create new macro” at the end of the examinations list.

3. Enter the name of the newly created macro in the text field "Name of
macro”. The name will appear on the newly created button - no further
confirmation is necessary.

4. Click on the button “Add examinations” on the bottom right.

5. Click on the examinations on the left side of the screen to add them to the
macro.

6. Confirm the creation of the organ-specific macro by clicking “Finished”.

Create superior macro

1. Click on the macro button .

2. Click on the button “Create new macro” at the end of the examinations list.

3. Enter the name of the newly created macro in the text field “Name of
macro”. The name will appear on the newly created button - no further
confirmation is necessary.

4. Click on the button "Add examinations” on the bottom right.

5. Select the organ tree for which the superior macro shall be created.

6. Click on the examinations on the left side of the screen to add them to the
macro.

7. Further examinations of other body areas can be added by clicking on the
organ tree and the desired body area. Then proceed as described in step 6.

8. Confirm the creation of the superior macro by clicking “Finished”.
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Newly created macro Enter the name for the new macro N

A

Child - Thorax / Shoulder girdle
Name of macro:
New macro

| Jew macro

Configuration of examinations for the macro:

- ~. Thorax / Shoulder girdle
Chest standing up to 6 years = M clavicula supine; AP

~.  Thorax / Shoulder girdle
M Thorax supine held; AP

cula supine’

Add examinations

Adds new examinations to the macro. After all examinations Added exposures to the macro. Their
have been added, press ,Finished” to conclude the capturing order can be changed by using the
\of new examinations for this macro arrow buttons )

Figure 64. Create a macro

3.5.3 Edit examinations / macros

After calling up an examination/macro, the right side of the screen shows several options to edit the
examination / macro.

3.5.3.1 Tab Examination Data

Name of the examination

For the naming of a newly created examination, click in the text field “Name of examination:” (if
needed, first click on the tab “Examination Data” located above) and change the name “New
examination” into the desired name.

It is not necessary to confirm or save the name change separately.

By typing a semicolon (;), a line break (on the left screen) is inserted in the name of
the examination. The text after the semicolon starts in a new line with a smaller
font, which gives you the option to visually structure the text. It is also possible to
enter several semicolons.
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Examination name over two lines

Black Mask and Labeling X-Ray Guide & Demo Images
Exposure Technique — Exposure Index

Examination Data Image processing

Name of examination:

Chest; standing|

Semicolon in the examination name for a line break

- J

Figure 65. Change the name of an examination

Projection and orientation

For each examination the "orientation” (left, right) and the beam paths (“projection”) may be

defined:
. “AP (anterior-posterior)”
. "PA (posterior-anterior)”
. “DV (dorso-volar)”
. “VD" (volo-dorso)”
. “DP (dorso-plantar)”
. “LAT (lateral)”

Image Laterality

When changing or creating an examination in the configuration view of the application, the image
laterality can be edited. Image laterality is only available when activated in the support mode. The
value for the specific examinations can be set to one of the following values, which is always defined
for the examination:

. “always both”

. "always left”

. "always right”

. “unpaired” (e.g. thorax)

. “like body part” (the image laterality is equivalent to the selection made from

the organ tree in the planning mode of the X-ray view).

The selected value is saved in DICOM tag (0020,0062).

Change font colour for the examination

For the visual accentuation, it is possible to set the font colour for each study by clicking on the
button “Choose colour”: In the window that opens (tab “swatches”), click on any colour tile and you
can immediately see the changes (in the “Preview”) on the basis of sample graphic /text.
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On the right in the field “Recent” all colour appear that have been tried. The button “Reset” sets
back the font colour to the originally pre-configured state - confirm your colour choice before
leaving the window with "OK".

If the 31x9 (279) colours seem not to be sufficient, you can use a variety of intermediate colours in
the tabs "HSV"/"HSL"/“RGB"/"CMYK" (= colour models) and you can easily configure them as
follows: Click one of these tabs and move the mouse pointer directly into the colour field, click and
hold the left mouse button, and follow now the colour gradients in the sample text/graphics field or
adjust the colours by the individual controllers - confirm the selection with “OK".

Procedure codes

Procedure codes are medical numbers or alphanumeric codes used to identify specific X-ray
examinations. dicomPACS®DX-R offers the possibility to work with those different procedure codes.

4 N

Procedure Code

DICOM SRT SRT-CT-001] Enter the codes from
different source

C-T-01,C-T-M0O1

dicomPACS DX-R |OR-5-9-176 Examination with more than
one procedure code

- J

Figure 66. Procedure codes

[The procedure codes of dicomPACS®DX-R are a proprietary OR Technology solution.]

If dicomPACS®DX-R receives a worklist entry that includes a configured procedure code, the
appropriate examination will automatically be planned for the patient.

Also created macros can be assigned to procedure codes, whereby the examinations are planned in
the order specified in the macro.

& It is possible that one examination can be called up by more than one procedure
% code. In addition, it is also possible that one procedure code includes more than
/" one examination. But you can only assign one macro to one procedure code, i.e.

you cannot define a procedure with several macros.
Once a study is completed, the according procedure codes are sent along with the

\_ study. )

When a study is finished, the corresponding procedure code will be sent back to the patient
management system.
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3.5.3.2 Tab Image processing

When an examination is configured, it is necessary to configure the correct image processing. To
configure the appropriate image processing, select the tab “Image processing”. The type of image
processing parameters can be selected and configured according to the user requirements. It offers
e.g. the option to configure an automatic flip or rotation of the X-ray images of an examination.

Exposure Index Black Mask and Labeling
Examination Data = Image processing = Exposure Technique

Tab ,Image orientation”

Flipping the image after exposure:

4 4

Rotating the image after exposure:
Select rotate or mirror

Select the processing parameters:

default
test Select the image processing parameters
skull
cervical spine
Cervical spine, wagging jaw

Thoracic spine AP

Thoracic spine LAT

Lumbar spine AP

Lumbar spine LAT

Chact DA

Figure 67. Image orientation

For security purposes, the information that an image has been flipped is burned into the image on
the lower right end of the image when it is accepted. In addition, an icon that indicates that the
image is flipped is also shown at the upper centre of the image.
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Icon - flipped
image

Burned in
information - flipped
image

flipped|

Figure 68. Flipped image with icon and burned in information

3.5.3.3 Tab Black Mask and Labeling

Apart from the image orientation, the user may also configure the black mask and burn in
examination data. Position markers can be inserted automatically.

Examination Data Image processing  Exposure Technique
Exposure Index Black Mask and Labeling

Tab "Black Mask and Labeling”

Activate / deactivate automatic black
mask for this examination

Ve aniemate bk hemars Insert position marker (L/R) automatically:

No automatic position marker
Left

J S Right

<
X
Free text:

Options for position markers
Burn in study information

= Where should the marker be placed?

X top left top right
bottom left bottom right

Activate / deactivate burn in of study
Show tool to insert left/right position markers information and pOSitiOﬂiﬂg of the

markers
A8¢ Show tool to insert image labels

% Show tool to burn in study information

Figure 69. Black mask and burn in of IDs
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Position markers can be shown/hidden at a predefined position. It is possible to burn in ID data of

. the physician

. the patient (name, 1D, DOB)
. the date and time

. the study description

In the configuration mode you have the option of either burning in the ID data for all images or you
can select the burn-in for individual images in the toolbox annotations in the viewer, see page 140.

3.5.3.4 Tab Exposure Technique

The tab “Exposure Technique” allows the adjustment of the suggested generator values. The
suggested X-ray values of an exposure depend on whether AEC is activated.

When creating a new examination, by default no values for the Exposure Technique are assigned.
These values must be stored manually.

On the one hand it is possible to adopt the generator values from existing examinations: therefore,
the relevant examination must simply be chosen from the list (“Examination belongs to the
following group”), which expands when clicking on the arrow on the right. On the other hand it is
possible to adjust the values manually with a click in the respective value field.

4 N

Examination belongs to the following group: A butt the d q
rrow button: opens the drop-down

Chest PA standing\ menu

Chest PA standing
Clavicle AP supine

Clavicle PA standing .
Clavicle tangential standing Adopt Exposure Technique from an

Consistency existing examination
Consistency102

Consistency70

Elbow vd/Olecranon/Processus coronoideus ulnae/Radius head ulnhora

Level max :

Kvpmin : Change the values manually
KVpmax

Kvpdefault

mA min

mA max

mAs min without AEC

Further examinations of this group:

Figure 70. Exposure Technique

All generator values are stored in examination groups and all examinations are assigned to these
groups.
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If the values of an examination are changed, it applies to all examinations of the

group.

Example:

Knee LAT, knee AP and knee PA are in the same examination group. If you want to use different
values for these examinations, first of all the examinations have to be listed into different groups.

To list a new examination group with new generator values, it is necessary to click on the arrow on
the right next to the current examination group and then on the empty entry at the beginning of the

list entries. Now you can assign a new group name and select the desired values from the table or
enter them manually.

4 N
Edit Weight Steps

Weight Step KVvp mAs without AEC mAs with AEC
ES = 1 44.0 10.0 0.0
440

KVpdefault - value selection
40.0 41.0 42.0
460 480 500
600
73.0
85.0 0.0
1020 1090 1170

1330 1410 1500

Execute Continue

- J

Figure 71. Edit weight steps
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3.5.3.5 Tab Exposure Index

For the exposure index according to IEC 62494-1 the user can adjust the settings for each
examination. The software also provides a statistical evaluation of the exposure index for each
protocol/planning.

Adjusting the target exposure index

To adjust the target exposure values (TEI) for a specific examination, select the required examination.
Edit the target exposure index by typing in a new value into the input field “Adjust target exposure
index (TEI)".

Exposure index statistic

To access the statistical evaluation for a specific examination, select the required examination. Then
you get precise information for this single examination about:

. the number of shots since the exposure index had been activated
. the average exposure index
. the average deviation index

Additionally, you have a quick overview of the exposure level ranges and the number of shots being
an optimal exposure, overexposure, underexposure, strong overexposure or strong underexposure.

If you adjust the target exposure index (TEl), the evaluation is updated immediately using the new
value for the TEI. The statistics can also be limited to the time frame “last year” and “last 30 days”.

4 N

operator
admin

Configuration of macros / examinations

Adult - Hand
y R Examination Data Image processing = Exposure Technique
b Hand arthro - Exposure Index Black Mask and Labeling
= Please select the time period for the evaluation of the exposure index (EI).
All last year last 30 days

: . The number of taken exposures with exposure
Wrist = Hand" 5 index is

Average exposure index (EI)

Average deviation index based on the current
TEI(450)

Adjust target exposure index (TEI)

Hand oblique

Distribution of the exposure level
- The data are derived from the taken exposures with calculated exposure
anned fingers. . ' index (EI) and derivation index (DI) in relation to the target exposure
index (TEI).

Scaphoid (O scaphoideum 1)

Figure 72. Tab “Exposure Index” with statistics
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3.5.3.6 Tab X-ray quide & Demo images

Customise videos for the X-ray helper in this section. Choose an examination on the left. Then enter
the path of the video and the preview image for this examination.

Furthermore, new images can be stored for the examinations in demo mode. First, select the
corresponding examination on the left side. Then a new demo image can be added to the selected
examination. Both DICOM and RAW images can be selected. In the support mode an acoustic signal
can be activated for demo recordings.

Exposure Technique Exposure Index
Examination Data Image processing
Black Mask and Labeling X-Ray Guide & Demo Images
Here you can customize the xray helper. Rename your own videos and video preview
files to the given filenames and it will be shown in the xray helper.
Video  c.\gicomPACS\consolelxrayHelperidaten\ORConsoleDataleniv429.mpg Section for add|ng own
Preview c-\gicomPAC S\consolelxrayHelperidaten\ORGonsoleDatalimages\pd29.jpg VideOS for the X_ray helper
Here you can change or add images for the Demo sensor. To do so, please select a file
with file chooser dialog. The file will the copied to a proper location with a unique name.
Section for adding or
A demo image is not defined for this examination. '_ cha nging images for the
File: demo sensor

Figure 73. Tab “X-ray Guide & Demo Images”

An acoustic signal can be activated for demo recordings. Settings can be made in the support mode
by users with admin rights.
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3.5.4 Copy examinations/macros

For the duplication of examinations and macros (including all values and settings), click on the
relevant “x2” button (tooltip: “Copy examination”) - directly below the original appears the
reproduction (indicated by the delete button: bin icon) called “Copy of ...".

The editing of a copy is the same as for the creation on the right side of the screen (see section
2.5.2, page 83).

It is possible to make multiple copies.

4 Checkbox: is the checkbox not marked, the ) ) ) )
examination is not available in the planning Shows if and how an image is
mode (,X-ray") automatically mirrored or rotated
Adult - Abdomen / Pelvis

Hip joint = Hip joint axia| Sven

AP Johannson piojection .

- - Shows if a black mask
is used for this
examination

Hip joint Lauenstein = Hip joint false-profil

E:ojectian tt:qllesne projection

o Create new

Hip joint Femur contur ) |

ff""e'der projection Create new examination exami ﬂathnS/maCrOS
for the organ region

Copy of Hip joint Femur

contur Schneider

E:oiectiull Create new macro

left both right
\ Delete button
X2 copy button: creates a copy Moves the
incl. generator settings, etc. examination

Figure 74. Configuration of macros/examinations

When copying examinations/macros in the ,,configuration” mode, the following values are copied as
well: RotateExam, UseBlackBorder, ScanDevice, ScanModelD, FlipExam, ImageSize, Projection,
Orientation, seriesClassName, burninldAnnos, DicomBodyPart, ExamGroup, Imagelaterality,
StitchingType.
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3.5.5 Move examinations/macros

Macros and examinations can be changed in their order in the X-ray view.

Just click on the respective button at the top far right (tool tip: “move examination”): the respective
examination will now appear green and with a smaller shadow graphic at the cursor - follow the
mouse pointer to the desired position and click again on the left mouse button to fix the position.

4 N

Adult - Abdomen / Pelvis

Hip joint
AP

\J

Moves the examination to
the desired position

Copy of Hip joint Femur
contur Schneider projection
nip.

\ J

Figure 75. Move a macro

To move an examination outside a displayed area, move the cursor with the attached shadow
graphic to the appropriate page selection button by clicking on the arrows (scrolls for-/ and
backward) and fix it on the position of your choice.

3.5.6 Delete examinations/macros

You can only delete examinations and macros that you have created or copied.
To do this, click on the delete button with the trash can (tool tip: “delete examination”).

Predefined examinations (standard examinations) can only be removed from the organ tree view, so
that they are no longer visible when planning examinations (X-ray view) - they are however saved, so

that they can be displayed at any time.

The de-/activation takes place in a checkbox of each examination/macro on the left next to the
examination name.

A deactivated examination is displayed as crossed out in the configuration mode.
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Chapter 4. The dicomPACS®DX-R Viewer

— The built-in viewing application opens at a click on the button depicting an eye.
7‘) | The viewing application is divided into four different sections:

. The navigation bar is located on the left side

. The toolbar is located on the right side

. The working area is the main screen in the middle of the application
. The information bar is located at the bottom

To return to the console, press the “back” button inside the viewer.

Navigation bar Return to the console

#-20130920-121017 09/20/2013 88
Emergency, 09/20/2013

Leg-Stitching

{s:0 WC:2048/ WL40
IMag: 12/05% 31
265MB free. = #20130920-1; 1017, Emergency, 09/2012013 DOB no date; O

Working area Information bar Toolbar
Figure 76. Viewing application
Toolbar

Most important tools can be activated by clicking on the toolbar buttons. The function of a button is
displayed as a short tool tip when the mouse moves over the button.

Working area

All loaded images are displayed in the working area and are available for editing.



Navigation bar

All opened images are visible on the navigation bar, even when not displayed in the working area. It
is possible to either automatically load previous images of the patients according to defined rules or
display them for selection by clicking on further examinations.

Information bar

All important information such as patient data etc. is displayed on the information bar.

4.1 The working area

The working area is used to display the loaded images. Additional information on the images, such
as patient name, date of birth and examination details may be shown (see tool “annotations on/
off").

The tools and settings from the toolbar always apply to the currently active image. An image is
activated by a mouse click on it or by positioning the mouse cursor over it and turning the mouse
wheel. A red frame around the image confirms its active status.

A yellow number indicates a selected image and shows the image’s position within all currently
selected images.

20130920-121017 09/20/2013
ergency, 09/20/2013 back

Leg-Stitching \sanetstens

SHJ
{Mag: 12.05%
265MBree 1= #20130020-121017; Emergency, 09/2012013 DOB o date; O

Working area

Figure 77. Working area of the viewer
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4.1.1 Mouse button functions

Functions for the left mouse button:

. Moves image within its grid area (PAN tool) by holding down the mouse button
. Applies the tool selected from the tool bar (e.g. measurement, magnifying glass,
annotation, etc.)

Functions for the right mouse button:

. Applies the tool allocated to the button (e.g. window level, magnifying glass,
etc.)

. Zoom: press the right mouse button and turn the mouse wheel

. Functions for the mouse wheel:

. Zoom: press the Ctrl-key and turn the mouse wheel at the same time or press
the right mouse button and turn the mouse wheel

. Quick access menu: this menu appears by pressing the mouse wheel.

4.1.2 Quick access menu

It is possible to set an individual favourites menu with the middle mouse wheel. The user can press
the middle mouse button to open a menu that allows fast access to a freely configurable selection of
tools.

4 N

Selection of tools and annotations

P Opens the configuration dialogue of the quick access menu

-

Figure 78. Quick access menu

If the use of the middle mouse button is not desired or not available, it is possible to uncheck the
checkbox “open the quick access menu with the middle mouse button” in the configuration
dialogue of the toolbox image selection in the viewer, see page 177.

()
9
% This tool is not available for touch screen operation.
%

By clicking on the screw wrench button on the left of the quick access menu the following
configuration dialogue appears.
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Click to remove tools Choose more tools here fo add it to the quick access menu

Basi

[ER it S

Advan

Removes entries by a click
with the left mouse button

Consistency

Edit

Adds entries to the quick J ; lurnimirror

access menu by a click with i

the left mouse button magnifier fiter
filter

brightness
Al tools are listed according
to the viewer toolbar

image selection
magnifierizoom
management

tools for right mousebutton

Figure 79. Configuration of the quick access menu

The favourites menu may also be assigned to the right mouse button via the tool “tool for the right
mouse button” in the toolbox image selection in the viewer, see page 177.

4.1.3 Full screen display

The full screen display is possible in the viewer. By using the key F11 on the keyboard, the user can
make the preview bar visible or invisible. The key F12 makes the toolbar visible or invisible. The
function is also located in the quick access menu, which appears by a click on the mouse wheel, see
page 99.

Figure 80. Full screen mode
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4.2 The navigation bar

In the navigation bar, all loaded images, series or documents are shown as preview images. With a
mouse click on a preview image, the image is shown in the working area. If the working area is
already divided by a grid, e.g. A1 — A4, the navigation bar will show a pop-up window when you
right click, where the grid area can be selected in which the respective image should be displayed.
Images can be arranged within the grid in the way the user wishes.

The option ,Start relocating series into matrix from here” offers the opportunity to distribute the
images automatically from the navigation bar into the grid area by the shown order. In case you
have selected only a few images (with the pick up tool) in the navigation bar from a larger list of
images and you want to distribute only the selected images select the option “Start relocating
selected series into matrix”.

When many images have been loaded, the visible part of the navigation bar may be moved using
the scroll bar or the mouse wheel.

The activated pick-up tool can be used inside the working area and to the preview images of the
navigation bar.

All marked images are available for further use, e.g. for printing, export, creation of a patient CD or
similar.

2016-02-06-1
1 Dtto, Tina

Study information

Scroll bar

Marked image in a study

Selection of the grid area into
which the image is to be loaded

Wrist PA l
L ..L._l_ll.
—

a | l
Finger PAl

Figure 81. Navigation bar
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4.3 The information bar

The information bar provides the patient data for the currently loaded images and the total size of
all marked images. The total size can be found on the right of the information bar. This information
is given in Mega Bytes and helps to estimate the amount of data to be exported to a CD or similar.

The free RAM Sorts the studies Patient information Displays selected images
memory is displayed and the size of the images

Figure 82. Information bar

The RAM state on the left of the information bar can be configured by your software dealer. A
double click with the left mouse button reduces the RAM usage for a short time to load memory
intensive images. It also gives an information when the memory capacity is low.

()
9
% The RAM status can be faded out in the support mode by a technician.
7

The small icon with the calendar and the arrow next to the RAM display, allows to sort more than
one study according to their time of exposure.
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4.4 The toolbar - general handling

The toolbar is divided into separate tool areas. Each tool area contains a number of tools belonging
to a thematic group. The tool area ,annotations” for instance, contains all tools for the
measurement of images.

. All settings can be adjusted by clicking on the symbol with the two arrows in the respective

area. Tools whose buttons are not directly visible on the toolbar can still be used by clicking on
the button in the configurator or by using a keyboard shortcut.

management — ShOWS/ hides the conﬂgurator

brightness

Tool area

print : - Keyboard shortcut

patient cd

Tool (button)

Shows / hides button on toolbar

Hides configurator

p Additional configuration menu

Figure 83. Configurator

Depending on requirements and usage, the buttons visible in the toolbar areas can be hidden or
shown (by ticking the checkbox next to the button). They can also be allocated to a keyboard
shortcut. In order to enter the desired shortcut, position the cursor in the field next to the button
and enter the shortcut via the keyboard (e.g. C or Alt+C).

SN
-@’ This is an uncomplicated way of customising the user interface and the availability
of tools for individual needs.

If there are too many tools selected for the toolbar area, then this is marked with red rectangles
around the already selected tools as well as the preferred tool chosen to be added to the toolbar. In
this case a tool from the selected or other toolboxes have to be deselected to get space for a new
button.
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" When selecting too many tools for the toolbar, they are marked with red rectangles

f
7 can defi

image selection

[.:I;' standard cursor

> tools for right
mousebutton

selectimage

select all

deselect allimages

-

Figure 84. Customizing toolbar - too many selected tools

A further important element of the toolbar is the overview area. It displays the selected image in the
working area as an overview.

A green frame in the overview area marks the part of the image currently visible in the working area.
The visible area can be moved in two ways:

. with the left mouse button held down in the working area
. with a single mouse click in the overview area.

When the cursor is positioned in the overview area, the zoom factor can be adjusted using the
mouse wheel.

The percentage figure in the image (here 54%) shows the current zoom factor of the active image
compared to its original resolution in pixel. At 100%, a pixel on the screen corresponds to a pixel in
the original image.

p Patient name
B Current zoom factor

P Image area visible in the working area

P> Positioning frame

Figure 85. Overview of the current image
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é PRACTICAL HINT )

‘@’ The tools described on the following pages are divided into two types requiring
different handling:

. Mouse tools (such as measurements and the magnifying glass which have to be
activated and can then be used with the mouse in the working area)
. Tools operated by a simple click (such as rotations or the display of a specific
grid in the working area)
N J

Please activate the image to which the tool should be applied. Afterwards apply the tool with a left
mouse click or by pressing the allocated keyboard shortcut.

4.4.1 Configuration of the toolbar

In the toolbar the annotations were grouped in sub menus. The sub menus can be configured by
each user in a way that all or only selected tools are displayed or hidden in the sub menu. Thus, each
user can e.g. customize the layout of the toolbar according to the own field of specialization and
application and save the settings to call them up whenever needed.

To do this, you have to click on the screw wrench button in the toolbar section ,,management”. The
tab ,,GUI / Toolbar” offers, amongst others, the possibility to show or hide individual sub-menus and
functions, or to set the size of the tool buttons.
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/}‘4 Configure the seftings for specified tools

sending emails

Workflow & Daily visual chi:ck ] cD

ORCA Share - share images &

prints” GUV Tool bar exportimages | _

Databases | search for archived images teleradiology

onfigure which tools or

Dialogs should save the last used position and size Jid be displayed or not.

et grid after restart e —
o display of about 65 cm Basic
e view:

Advanced

Consistency
Please enter the number of tools fora row: 4
. Frit
Please enter the size of tool buttons in mm -
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25.00 30.00

20.00 turn/mirror

500 1000 15.00
grid
filter/dynamic

magnifier filter

filter

arin mm

ze of the tool buttons) brightness

40 mm image selection
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magnifier
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72 mm
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Please enter the height of filter slider in mra

Tag information and help

Selection of the height of the filter ~ Selection of the size of the

slider with immediate preview and
with of navigation bar and preview
images

-

Institution stamp &

d automat

buttons with immediate preview for the tools in the toolbar

\

General settings

Change the distance to
the display

Selection of the number
of tools that should be
displayed in a row in the
toolbar

Hiding/Showing of entire
functional sections or
only individual tools by
setting the checkmark in
the checkbox before the
name of the functional
section or by clicking on
the double arrow, which
opens a dialogue with
tools that are assigned to
each section and from
which a selection is

v possible

Gancel

Double arrows open the selection

Figure 86. Configuration dialogue tab ,GUI/Toolbar”

For customizing the toolbar, proceed as follows: Set or remove the checkmark in front of the
checkboxes of the respective functional sections and your preferred tools on the right side of the

configuration dialogue to determine the layout for your toolbar.

Here you can configure which tools or
tool menus should be displayed or not.

Basic
turn/mirror rotate left
arid rotate right

filter/dynamic flip horizontal

magnifier filter fipv

filter reset orientation

brightness
image selection
magnifier/zoom

preview image

management

-

Figure 87. Selection of tools for the toolbar
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4.4.2 Dynamic of the toolbar

dicomPACS®DX-R internal viewer minimizes the functional sections automatically by frequency of
use, for example if more tools were selected than there is space available in the toolbar. Once the
selection of the tools has been completed, the tool group can be shown or hidden by the double
arrows on the right.

Double arrow down indicates that the tool group was
minimized and is therefore hidden. A click on the double
arrow displays the tool group.

turn/mirror

arid

Double arrow up indicates that the tool group is maximized
filter/dynamic and all selected tools are shown.

The shown number of tools in the toolbar can
be configured.

-

Figure 88. Minimizing and maximizing of tool groups by clicking on the double arrows

J

The shown number and size of the tool buttons can be configured in the configuration dialogue
“GUI/Toolbar”. This is advantageous for monitors with lower resolution.

Also the height of the filter sliders can be adjusted. An immediate automatic preview displays the
changes in height accordingly.

4.5 General notes on the use of annotations

4.5.1 Shortcuts

For easier editing of annotations shortcuts have been introduced making work more effective:
. “Esc”: for the termination of actions, also of measurements, which consist of

several annotations

The shortcut "ESC” for cancelling annotations can be configured in the configuration dialogue in the
tab “Annotation Common Options”.
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Configure the settings for specified tools.

Annotation Common Options ~ ™ || configure annotations font and line width

Configuration of common options for annotations.
Keyboard shortcut to abort the creation of an annotation
Enable shortcut
Shortcut: |Escape
Select unit and precision for distance and area
Please select the unit for distance and area measurements: milimeter; mm
Please select the format and precision for distance and area measurements:
Use decimal format with the number of digits 1

Use fraction format with the denominator

Configure sensitivity and other sizes
Choose the sensitivity for editing annotations

Current sensitivity
2mm 35mm 5mm 6.5mm

The edit helper size is used to draw the arrows. set edit helper colors for color displays
Current edit helper size set edit helper colors for monochrome displays
3mm 4.5mm &mm

The large point size is used to draw points.

Size of large points
imm amm 5mm 7mm
The small point size is used to draw points.

Small point size
0.imm 02mm 03mm 0.4mm

Tag information and help
| | Cancel

Figure 89. Configuration dialogue “Annotation Common Options”

. “Alt": to activate the edit mode temporarily, press the Alt key. To activate the edit
mode permanently, please use the tool “edit annotations” (hand) within the
section "edit”

. “Shift”: to connect measurements with each other, respectively to add
measurements (distances, angles) to already existing lines, hold down the Shift
key while drawing or click on the existing lines, while activating the desired tool
(distance, angle) and hold down the Shift key

. “Ctrl”: for turning annotations, hold down the Ctrl key

. Additionally, an overview of possible shortcuts can be found in the help
dialogue of the tool “edit annotations” (see section “Annotation hints”) when in
the edit mode.
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Figure 90. “Annotation hints”

4.5.2 Edit helper for annotations

The sensitivity and sizes of edit helpers for drawing annotations can be configured in the
configuration dialogue (wrench) in the section annotation. The tab ,Annotation Common Options”
offers many configuration options that can be selected for the size, sensitivity and colour of the edit
helpers.

The colour of the edit helper can be defined while the configuration dialogue is still open and you
can immediately see the changes on the image when the edit annotation tool is active.

Edit helpers have the following characteristics:

. All elements of an annotation will be active when the mouse moves nearby or
over them.

. All elements have auxiliary arrows (edit helpers) when they are active.

. When editing (mouse button pressed) no auxiliary arrows are displayed only

directly affected elements are active, such as:

- active lines whose end points are edited

- points, which are always drawn; points are only drawn if they are active,
otherwise they are hidden

- geometric objects.

. There is a black/white scheme for auxiliary arrows, which is advantageous for
black/white monitors, and a colour scheme for colour monitors. The colour
scheme for auxiliary arrows is enabled by default. The colours can not be
defined, it can only be selected between the two schemes.

. All elements, including context menus, have auxiliary arrows when they are
moved.
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‘ L Configure the settings for specified tools

‘Annutatvun Common Options ¥~ configure annotations.

Configuration of common options for annotations.
Keyboard shortcut to abort the creation of an annotation
"/ Enable shortcut
Shortcut: [Escape

Select unit and precision for distance and area

Please select the unit for distal

d area measurements:

font and line width 2

milmeter; mm

elect the format and precision for distance and area measurements:

Usi mal format with the number of digits 1
Use fraction format with the denominator
Configure sensitivity and other sizes

Choose the sensitivity for editing annotations

Current sensitivity

2mm 35 5mm  6.5mm
The edit helper size is used to draw the arrows.
Current edit helper size

amm 45mm &mm

The large point size is used to draw points.

set edit helper colors for color displays

set edit helper colors for monochrome displays

Configure the size and
sensitivity of edit helper

Configure the colour of
edit helper

Size of large points
1mm 3amm smm Tmm

The small point size is used to draw points.

Small point size
01mm 02mm 0.3mm 0.4mm

Tag information and help

Cancel

Figure 91. Configuration dialogue for common options

4.5.3 Annotation hints

So called “Annotation hints” were designed for a variety of annotations to guide the user through
the use of tools. The window with the annotation hint is slightly transparent and can be moved. It
contains a short guide on how to use the annotation. The latest step is always highlighted in orange.
For an easy orientation, the head of the window contains the name of the annotation and the
corresponding icon.

Figure 92. Help text for annotations

The window with the annotation hints can be un-/folded via the icon with the double arrow. When
it is folded, only the name of the annotation and the icon are displayed.

By activating the checkbox before “Close this hint and do not show it again.” the annotation hint for
the selected annotation will be disabled.
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The window with the annotation hints is positioned relative to the currently selected grid by default.
In a 1x1 grid, it is displayed in the left upper corner. In another grid distribution it is always
positioned on the left or on the right side of the current grid, depending on where there is more
space.

When moving the cursor over the annotation hint window, the cursor changes to a move symbol
(cross), except the on the field with the double arrows and on the help text. If you hold the moue

button down, you can move the window, also to other screens.

Once the annotation hint window was moved manually, the automatic positioning is disabled. Only
after a restart the automatic positioning is active again.

The annotation hints window is active as long as the annotation is active.

In the configuration dialogue “Annotation hints” can be selected which hints should be shown
during the creation of annotations.

£ configure the settings for specified tools
Annotation Common Options | configure annotations | font and line width -/
I pnsotlcan ol noeeok @ Show hints for all tools. %€ Do not show any hint
and other properties for all = =10 ' & < 4
annotation tools -
ET0 all annotations i active annotation
L =
distance - m { angle (Cobb) E % m {
line E“‘ text E‘fﬂ
arrow R L mark spots : m y
mark spots E: E‘_” circle - I«_m |
ellipse T E“ rectangle E ,f“
n o c Draw line with grayscale & 3
o g oo
polygon k e t
marker right E marker left @
axis line : m center point : g,
horizontal or vertical . m T . m
aberrancy = T
weighted center point = — x
(e.q. knee) L L
cross distance g 3 spinal curve : E“‘
George's line E 5‘:” vertebrae line E_3 5“‘
peic obliquity 5[5 corrective osteotomy t o)
mark intersection § E“:[‘ three point circle § E“:[‘
dists mparison ["Em circumscale 5 ["Em
Tag information and help

Figure 93. Configuration dialogue “Annotation hints”

Using the buttons “Show hints for all tools” or “Do not show any hint” you can select either all
annotation hints to be displayed or none of them to be displayed when using the annotations.

Furthermore, it is possible to select single annotation hints by setting the checkmark in the checkbox
before the name of the chosen annotation.
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4.5.4 Drawing annotations

Annotations can be drawn in two different ways:

. by clicking and selecting (Click-Move-Click) or
. by clicking, holding down the mouse button, positioning the cursor on the
required position and releasing the mouse button (Click-Hold-Drag-Release)

4.5.5 Properties of annotations

The properties of annotations can be changed in the edit mode. To edit annotations it is possible to
use the “Alt” key or the tool ,edit annotations” (hand) in the section ,edit”. This activates a context
menu next to all annotations _ The context menu can be moved. By moving the cursor over

it, the frame turns in red colour and by holding the left mouse button down, it can be moved to the
desired position.

The screw wrench icon opens a dialogue which displays different configuration options of
annotations, divided into different tabs.

Tabs to edit the properties of
Measurements | Properties | Colors . .
the selected tool within the
Line Length context menu
Density
Deviation
Signal-to-Noise-Ratio

Figure 94. Context menu for editing the properties of annotations

The changes are automatically saved after setting the checkmarks in the relevant checkboxes and are
displayed instantly. Only when a “Save” button is displayed in the tab, it must be pressed to save the
changes (e.g. in “Colors”).

4.5.5.1 Combination of annotations

Annotations can be combined and connected with different annotations to one measurement. By
holding down the “Shift” key e.g. lines and angles can be connected with each other. Also existing
annotations can simply be selected in the edit mode, to e.g. select the endpoints to move them.

The tools “angle” and “line” can be added to already existing annotations by clicking with the cursor
on the already existing lines with the active “line” or “angle” tool.

Annotations, that were once connected, can not be separated again. It is only
possible to delete all connected points, because the program detects the connected
points as one annotation.
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4.5.6 Annotation colours

Colours can be specified for every annotation. To choose a colour, you have to click on the screw

wrench button of the tool in the edit mode _ You can not only change the colour of one
annotation, you can also change the colour of annotations of one type (e.g. the same annotations)
by setting a checkmark in front of ,,apply to all annotations of the same type”.

4 N

Measurements Properies Colors

apply to all annotations of the same type

Save Cancel
- Y
Figure 95. Adjust colours

An overview of all annotations and the possibility to configure their properties, such as the colour,
can be executed in the configuration dialogue of the respective annotation section. The dialogue

can be opened by clicking on the screw wrench button .

4.5.7 Multi-line text

The context menu also allows you to additionally add multi-line text to applied
annotations. When clicking on the “abc” icon, a transparent grey shaded field opens, in which text
can be entered. The position of the text is exactly where it was entered. If the position of the text
should be changed, hold the Alt key down and simultaneously move the text box by holding the left
mouse button down or change to the edit mode.

An automatic line break is adapted to the size of the text box. The size can be changed by dragging
the shaded lower right corner by holding the left mouse button down.

Simultaneously pressing the keys “Shift” and “Enter” generates a manual line break, which is also
retained when the text field is made smaller or larger. This note is also displayed in the empty text
box.

I

:

pere =
43.5mm

shift + enter far new ling

Figure 96. Add text to annotations

The text field is closed by using the “Enter” key or by clicking outside of the text field.
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4.5.8 Deleting annotations

The context menu _ offers to delete selected annotations by clicking on the “DEL" icon .
This action can not be undone.

4.6 Section Annotations

The section “Annotations” provides a wealth of tools for the measurement of images as well as a
large number of drawing functions. For rapid work, the user can also define keyboard shortcuts for
quick access to the annotations.

In the human version the section annotations is divided into four specified sub-groups:

. basic - all general annotations for findings are located here

. advanced - special measuring tools and tools for the chiropractic use are located
here such as left and right marker, burn in study information etc.

. consistency - special tools for consistency checks are located here

. edit - tools to edit annotations are located here

4.7 Annotations - basic

In this section you find all information for the basic annotations.

4.7.1 Distance

B4 8y clicking on this button, it is possible to

measure the distance between two points in the
active image. Left click on the starting point,
hold the mouse button down and move the
mouse pointer to the ending point of the
distance to be measured, then release the
mouse button.

Figure 97. Measure a distance
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l EN: During the process, the current distance is displayed in millimetres (mm). If no

reference scale has been saved in the image (in the DICOM header), the length will
not be specified and is displayed as pixel.

Just the measuring line will be drawn. An unlimited number of measurements may
be taken before a different tool is selected.

FR: Pendant le processus, la distance actuelle est affichée en millimétres (mm). Si
aucune échelle de référence n'a été enregistrée dans l'image (dans I'en-téte
DICOM), la longueur ne sera pas spécifiée et est affichée sous forme de pixel. Seule
la ligne de mesure sera tracée. Un nombre illimité de mesures peut étre pris avant
\_ qu’un outil différent soit sélectionné. )

The edit options allow to enable or disable the following values in the tab “Measurements”:

. Line Length

. Density

. Standard Deviation

. Signal-to-Noise-Ratio

The values are displayed or hidden directly after they were dis- or enabled.

s N

Measurements  Properties

Line Length

- J
Figure 98. Edit mode of the distance in the tab “Measurements”
In the tab “Properties” it is possible to extend the line to the image borders.
4 N
Measurements  Properies = Colors
extend line to image borders
_ J

Figure 99. Edit mode of the distance in the tab “Properties”
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4.7.2 Angle (Cobb) - measurement of angles

Left click with the mouse on the starting

point of the first leg of the angle (first line), hold
the mouse button down and drag the pointer to
the end of the first leg.

After you created the first line of the leg, the line
is marked in red and can be edited directly
without having to switch to the edit mode.

Repeat the process for the second leg of the
angle. The angles measured will be displayed
immediately (acute and obtuse angle). The legs
do not have to touch.

In the tab “Measurements” in the context menu,
it is possible to select that the minimal distance

between lines is displayed. Figure 100. Measure an angle

Measurements | Properties Colors

Angle

Minimum distance between lines

Figure 101. Configuration options in the tab “Measurements” in the context menu of the angle annotation

Via the tab “Properties” you can set the angles to a specific value. The standard setting is that the
angle is freely adjustable.

4 N

Measurements Properties | Colors

Fix angle at 0°

Fix angle at 45°

() Set angle adjustable

- /

Figure 102. Configuration options in the tab “Properties” in the context menu of the angle annotation
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You have two possibilities to calculate the Cobb angle for assessing the curvature of the spine
(scoliosis):

1. Draw two freely chosen lines. Two angles are displayed, because the intersection is outside of
the image.

2. Draw the first line and connect, through holding down the Shift key, the second line with the
first. Only one angle is displayed, because the intersection is within the image.

The Cobb angle is already calculated when you locate the legs on the respective neutral vertebra.

After you used one of the options, you can move or change the angle by clicking on the edit tool
(hand tool).

Cobb angle with internal viewer Cobb angle with conventional method

Figure 103. Measurement of the Cobb angle

4.7.2.1 Add measurements to existing lines / distances

It is now possible to calculate the angles . between existing lines . or distances . or to
include existing angles to a measurement.

First activate the tool “angle”. Then the existing lines that should be included in the measurement
must be clicked on, while holding the Shift key on the keyboard down (the selected line is displayed
in red). You can also draw a line and then select the first or second with by holding the Shift key
down and a mouse click.
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()
9
% It is also possible to add existing lines to a distance measurement in the same way.
7

()
9
% To insert angles is a function that is not limited to the use with chiropractic tools.
7

4.7.3 Line

. This tool is used to draw lines in an image
or document without any measurements. This
lines can be used as markers and hints. The
length and the direction of the line can be
determined with the mouse button held down.
The line is defined when releasing the mouse
button.

The edit options allow to enable or disable the
following values in the tab “measurements”: \_

. Line Length Figure 104. Draw a line to give a hint
. Density

. Standard Deviation

. Signal-to-Noise-Ratio

The values are displayed or hidden directly after they were dis- or enabled.

/

Measurements | Properties | Colors

Line Length
Density

Signal-to-Noise-Ratio

-

Figure 105. Edit mode of the line in the tab “Measurements”

In the tab “Properties” it can be selected that the line is extended to the image borders.
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Measurements  Properies = Colors

extend line to image borders

- J

Figure 106. Edit mode of the line in the tab “Properties”

4.7.4 Text

. This tool is used to enter text into an image

or document. After selecting this tool, place the
pointer in the position in the image or document
where the comment should be added. A left
click will produce a small white field in which
text can be written. By pressing Enter the field is
closed and the text appears semi transparent.
The text may only be viewed with

dicomPACS®DX-R.

- J

Figure 107. Enter a text

4.7.5 Arrow

. This tool is used to draw arrows in an

image or document. After selecting this tool,
place the pointer in the position in the image or
document where the tip of the arrow should
appear. The length and the direction of the
arrow can be determined with the mouse
button held down. The arrow is defined when
releasing the mouse button. A small white field
for entering text appears at the end of the
arrow. By pressing the input key (Enter or
Return), the text appears semi transparent. For
an arrow without text, press the input key
without entering text.

Figure 108. Draw an arrow to give a hint
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4.7.6 Mark spots

This tool . marks spots by holding down the left mouse button, by default this is a dot. Any
number of spots can be marked in an X-ray image.

Figure 109. Mark spots

In the edit mode, which is amongst others accessible by clicking on the “Alt” key, the point density
and the location coordinates can be de-/activated in the tab “Measurements”.

55

Measurements | Properies = Calors

Point Density

Location Coordinates

- J

Figure 110. Edit mode tab “Measurements”

In the tab “Properties” a selection can be made how the marking should be displayed, e.g. cross dot,

etc.
€«
Prupema‘s. Colors
Show the point as a cross.
Show the point as a filled dot.
Show the point as a small dot.

Figure 111. Selection of the graphical display of the marking

4.7.7 Polygon

. Activate the tool by left clicking on the button. The tool is used to measure the length of an
irregular shape.
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Measure an open shape

Left click in the working area on the starting
point of the shape to be measured. Then click on
the second corner point and continue until you
have reached the preferred shape. Double click
on the last point to be included in the shape.
The current accumulated length is always
displayed during the process, and the total
length is displayed after double clicking on the
last point. To display the length, the tool
measure distance may be applied.

In the tab “Measurements” it's possible to B - e
enable the display of the length in the image.

Figure 112. An open shape

Measurements = Colors

7 Length

Figure 113. Tab - Measurements of an open polygon

Measure a closed shape

Activate the tool by a left click on the button.
Afterwards click in the working area on the
starting point of the shape to be measured.
Then click on the second corner point of the
shape, and continue until you have reached the
preferred shape. The current accumulated
length is always displayed during the process.

To close the shape, bring the mouse pointer near
the starting point. When all points are marked
with small squares, left click once to close the
polygon.

Figure 114. A closed shape
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In the edit mode it is possible to de-/activate the following values in the tab “Measurements”:

4 . _ N

Measurements | Colors

Perimeter

0 Area Measurement

B Density
Standard Deviation

T Signal-to-Noise-Ratio

Figure 115. Tab “Measurements” of a closed polygon

Y PRACTICAL HINT

-@’ If a keyboard shortcut for the zoom tool (e.g. the key “+") is defined, it can easily
be used to zoom into the image to facilitate accurate drawing.

4.7.8 Ellipse

. After selecting this tool, left click on the

starting point (one corner of a hypothetical
rectangle surrounding the circle or ellipse) hold
the mouse button down and drag it to the
opposite diagonal corner of the rectangle. The
ellipse is defined on release of the mouse
button. At the end of the ellipse a small white
field appears where text can be entered. By
pressing the input key (Enter), the text is shown ‘rain
semi-transparent. For an ellipse without text,
press the input key without entering text.

The edit options allow to enable or disable the
following values in the tab “Measurements”:

Figure 116. Draw an ellipse to mark a region

Measurements | Colors

® Perimeter
0 Area Measurement
B Density

Standard Deviation

¥ Signal-to-Noise-Ratio

-

Figure 117. Tab "Measurements” of ellipse
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The size and the position of the of the object can be changed in the edit mode by following the
directional arrows and moving the object in the required position.

4.7.9 Circle

. The annotation can be used to determine

the centre of any object, e.g a femur head. The
tool is activated and inserted by clicking on the
icon for the circle in the annotation toolbox in
the viewer. Position the mouse pointer near
circle line of the circle. Once it is displayed in the
"active” colour (e.g. red) and a small square
marks its corner, click on the square to change
the size of the circle by holding the left mouse
button down and moving up or down.

To move a circle, position the mouse pointer in
its middle. Once it is displayed in the “active” /
colour and a small cross marks its centre, it can  Figure 118. Draw a centercircle

be moved as a shape without changing its size.

Hold the left mouse button down and drag the circle to the required, new position. Release the
mouse button to display the circle.

By a double click on the attached configuration menu opens a dialogue box, where changes to the
settings of this annotation can be done.

The tab “Measurements” offers various measurement options.

Measurements | Properties | Colors |
R?d"JS The diameter of the circle can be
Diameter shown
Perimeter

) Area Measurement
Density
Standard Deviation
Signal-to-Noise-Ratio

- J

Figure 119. Properties of the circle

The tab “Properties” determines the display of the center point.
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Measurements = Properties | Colors

Show the point as a cross.

Show the point as a filled dot.
Show the point as a lined dot.
Show the point as a small dot.

. Edits the center point of the circle
Do not show the point.

Fix radius for the circle at the following size in (mm) Edits the usage of circles with
fixed size

- J
Figure 120. Settings of the circle

4.7.10 Rectangle

This tool . draws a rectangle by holding down the left mouse button and dragging the mouse in
the required direction. Releasing the left mouse button finishes the drawing of the annotation.

In the edit mode, which is amongst others accessible by clicking on the “Alt” key, the following
values can be enabled or disabled in the tab “Measurements”:

4 N

Deviation

Signal-to-Noise-Ratio

-

Figure 121. Edit mode tab “Measurements”

%

The size and the position of the of the object can be changed in the edit mode by following the
directional arrows and moving the object in the required position.
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4.7.11 Add image label

/\ CAUTION/ATTENTION!

- EN: The user is responsible for the correct application of the image labels.
FR: L'utilisateur est responsable de I'application correcte des repéres image.

By selecting the “add image label” function, it is possible to enter a text
directly into an image. All other annotations are saved as overlays and can be
faded out. To activate this annotation, click into the image, whereby a
dialogue box opens. Inside the dialogue window the font, font colour and the font-size can be
adjusted. Furthermore, it is possible to choose a predefined label and the text background.

4 N

Here you may choose between several texts or insert
’ it to display it on the image

Choose font size:

small > medium ° large

Predefined texts: hoose text color:

upright white
sitzend
supine
inclination
reclination
inspiration
inhalation black
expiration translucent
exhalation

under stress

hoose background:

white

Insert i Cancel
" J
Figure 122. Add image label

4.7.12 Position marker - insert left / right position marker

& CAUTION/ATTENTION!

'ﬁ EN: The user is responsible for the correct application of the left and right marker.

FR: L'utilisateur est responsable de I'application correcte des reperes gauche et
droit.

By clicking on one of these buttons, an “L” or “R", for “left” and “right”, can
be inserted in the respective position in the image, e.g. in case it has been
forgotten when the image was taken.

marker right 'R*
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4.7.13 Black mask on / off - de- /activate black mask

L hlackborder anioff

The digital X-ray process usually creates troublesome white borders around an
image. By clicking on the black mask on/off button, a black mask frame can be

activated and deactivated. If the black mask is activated, the white borders
around the image are coloured black. When the black mask is deactivated, the white borders around
the image will be displayed again. This tool only displays the black mask. For the definition of the
black mask view 4.10.1 “Draw black mask” page 152.

4.7.14 Burn in study information - add study information to the image

Burn in study information

It is possible to burn in ID data in a study. The
physician, the patient, the study description, the
date and the time of the image acquisition can
all in once be burned into the current image.
The user may also select the burn-in for all
images of the selected study in the configuration
mode in the tab “Black mask & Labeling” when
configuring examinations, see Tab Black Mask
and Labeling on page 89.

Each entry can be moved with the left mouse
button held down.

All burned in information in the image made
with the tool “burn in study information” are
always displayed at the bottom of the image,
regardless of whether the X-ray is rotated.

Branded information of the following tools can
be positioned freely as before:

. marker left
. marker right
. add image label

-

Figure 123. Burn in study information

Using the editing tool (hand), you can move the position of the information manually (except for the
information from the tool burn in study information).

4.7 Annotations - basic



User manual (EN)
dicomPACS®DX-R 8.0

4.8 Annotations - advanced

4.8.1 Inserting prosthesis templates

Planning prostheses for operations and documentation is facilitated by using prosthesis

templates that have been inserted as templates. When images containing a scale are loaded into the
viewer, the dialogue for inserting prosthesis templates can be called up by clicking on this icon.

Prosthesis template Various groups of prostheses Mirroring prosthesis templates

EFK | EL-Pfanne Nanos SL-PLUS Lat. 12/14 SL-PLUS Std. 28/14  SL-PLUS Std. 32/14 RT-PLUS Solution

Description: SL-PLUS Standard 28/14 3 A

SL-PLUS Standard 28/14 01 A (SL-PLUS Standard 28/14 3 A)

SL-PLUS Standard 28/14 0 A Size:3
SL-PLUS Standard 28/14 1 A
SL-PLUS Standard 28/14 2 A

'SL-PLUS Standard 28/14 3 A (©\ o
\g\\\\\

SL-PLUS Standard 28/14 4 A
SL-PLUS Standard 28/14 5 A
SL-PLUS Standard 28/14 6 A
SL-PLUS Standard 28/14 7 A
SL-PLUS Standard 28/14 8 A
SL-PLUS Standard 28/14 9 A
SL-PLUS Standard 28/14 10 A
SL-PLUS Standard 28/14 11 A
SL-PLUS Standard 28/14 12 A
SL-PLUS Standard 28/14 01 B
SL-PLUS Standard 28/14 0 B
SL-PLUS Standard 28/14 1 B

Insert. Cancel

Manually inserting/setting Select the scale  Preview of the selected  Inserting prosthesis
the scale factor calculator prosthesis template

Figure 124. Select a prosthesis template

Various groups of prostheses

Here can be determined from which prosthesis group the prosthesis template is to be selected.
Clicking on the relevant tab switches between the various groups.

Prosthesis templates

All prosthesis templates in a selected group are indicated. The prosthesis template displayed with an
orange background is the template currently displayed in on the right hand side.
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Mirroring prosthesis templates

Clicking on this icon mirrors the displayed prosthesis template. Where a position description is
available for the selected templates, (“left” or “right”), this is changed: in the place of “left” on the
left side, “right” is then displayed on the right side. By clicking on the icon again the prosthesis
template is mirrored back again, while a corresponding reversal of the position descriptions takes
place.

Preview of the selected prosthesis template

Here the selected prosthesis template is displayed as preview image. A description of the prosthesis

template is displayed above the icon .

Start scale calculator.

You have the possibility to manually enter the scale factor or to calculate it via the scale calculator.
The standard scale factoris 1:1.15cm.

When you click on the ,Start scale calculator” button, a dialogue opens where you can define the
geometry of the X-ray equipment, to calculate the scaling factor to be used.

If the X-ray image was calibrated manually, then the magnification factor has been
calculated already and the scale calculator will not be displayed.

In this dialog you can define the geometry of you X-Ray equipment. These values will
e reused for furth tions. If you provide the organ to table distance,
the scale factor will be computed automatically .
Distance from the X-Ray source to
the detector in cm
Y
O
Please insert the geomerty settings (in cm):
focus film distance (FFD): 100 .
Distance from the table to the
table detector distance (TDD): 10 detector in cm
organ table distance (OTD): 5 Distance from the organ to the table

cale factor: in cm; it's an mandatory field,
O otherwise no scale factor is
et calculated; an , Enter” calculates the
. scale factor

Calculated scale factor

 Execute Cancel

Closes the scale factor dialogue )

N

Figure 125. Scale calculator

The values FFD and TDD are saved by the program, the distance between the organ and the table
must always be re-stated again. Pressing the “Enter” key button calculates the respective scaling
factor.
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The click on “Execute” applies the scale factor on the selected prosthesis. The edit mode is
automatically activated. A click on the wrench allows to select a new prosthesis in the tab
"Properties” and the new scaling factor can be adjusted manually.

Inserting prosthesis

By clicking on the button “Insert”, the selected prosthesis template is inserted into the image in the
viewer. The selected prosthesis template can also be inserted into the image by double clicking or
actuating the Enter key on the prosthesis template on the orange background or by double clicking
on the display.

/

A prosthesis template inserted
> from the prosthesis dialogue as
an annotation and correctly
positioned

Calculated or manually inserted
scale factor

Please select a prosthesis templa

SL-PLUS Standard 28/14 01 A H H
SL-PLUS Standard 28/14 0 A The prosthesis template displayed

SL-PLUS Standard 28/14 1 A R | with an orange background is the
template currently displayed in

the viewer
SL-PLUS Standard 28/14 5 A s 7 ) .
SL-PLUS Standard 28/14 6 A — . . Selection of prosthesis templates

P (B 7 | of a prosthetic group

Adjus e factor.

Configuration option of the scale
factor

_ o ' Y,

Figure 126. An inserted prosthesis image from the prosthesis dialogue

Editing the prosthesis templates is done in the same way as with the annotations (e.qg. lines, arrows,
text, ...). The prosthesis templates may inter alia be marked, rotated and displaced.

The colour of the prosthesis templates can be changed under “multi line/ polygon” in the
configuration dialogue for the annotations colour.

If the selected prosthesis template does not fit properly, another template can simply be inserted
from the same prosthesis group.

Inscription of the prosthesis template

If a prosthesis template is inserted, the button (“Edit annotations”) is selected. To insert another
prosthesis template from the same prosthesis group double click on the inscription of the prosthesis
template to open a pop-up menu.

If you have used other tools in between, the button (“Edit annotations”) must first be activated,
after which you can insert another prosthesis template of the same prosthesis group from the pop-
up menu.
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Pop up menu

The pop-up menu indicates all prosthesis templates of the prosthesis groups to which the inserted
prosthesis template belongs. With the help of the arrow key and Enter (Return) or by a mouse click,
another prosthesis template, for example of another size, may be selected. The change of choice in
the pop-up menu is immediately visible in the viewer.

Insert prostheses in manually calibrated images

It is possible to insert prostheses in manually calibrated images . For further information on the
calibration of images see page 157.

The prostheses automatically adjust to the given, respectively corrected reference length of the
calibration. The following dialogue is displayed to indicate changes:

[®) Do not show this hint again.

Figure 127. Dialogue to adapt the prosthesis template to the newly selected resolution

4.8.2 Center line

. By activating this function, a centre line for

the determination of a diaphyseal axis is
inserted. Position the mouse pointer near the
end of the centre line. It is displayed
automatically in the edit mode in the “active”
colour (e.g. red). Small squares mark its corners;
click on the corner point to move the lines. The
point can be picked up and moved to a new
position with the left mouse button held down.

To move a centre line, position the mouse
pointer in its middle. Once it is displayed in the
“active” colour (e.g. red) and no small squares
mark its corners, it can be moved as a shape
without changing its size or angle. Hold the left
mouse button down and drag the center line to
the required new position. Release the mouse button to display the center line.

Figure 128. Draw a center line
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4.8.3 Cross distance

. By activating this tool it is possible to draw two

lines orthogonal to each other to measure the cross
distance. Once the lines were drawn, the program
automatically changes to the edit mode and the
annotation can be moved directly to the required
position by clicking on the small squares that mark its
corners.

Figure 129. Measure to crossing distances

The context menu of the horizontal and vertical line in the tab “Measurements” allows to display or
hide the given point distance, i.e. the length of the line.

4.8.4 Weighted center point (e.q. knee)

. Use this annotation, e.g. to determine the center

point of a knee for knee prostheses. After the
annotation was activated, position the mouse pointer
near the end of the annotation. The program
automatically changes to the edit mode and the
annotation can be moved directly to the required
position in the “active” colour (e.g. red). The end
points can be picked up and moved to a new position
with the left mouse button held down.

Once it is displayed in the “active” colour (e.g. red), it
can be moved as a shape without changing its size or
angle. Hold the left mouse button down and drag the annotation to the required new position.
Release the mouse button to display the center point.

Figure 130. Determine a center point
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4.8.5 Corrective osteotomy

Angle between mechanical

By clicking on this button

&

and anatomical axis of femur

Angle of mechanical
femoral axis to weighted
center point

Perimeter for determining the
femoral head center

Orthogonal line;
mechanical femoral axis

Center line; anatomical
axis of femoral shaft

Determination of
weighted center point

Mikulicz line (lower
limb axis)

Orthogonal line;
mechanical axis of tibia

Ankle joint center

a complex annotation appears to determine the hip-leg statics.

It consists of a perimeter, four positionable lines and a determination of the weighted center point.

At first, the Mikulicz line is drawn. To do this, position the perimeter in the center of the femoral
head and the lower line to the ankle joint centre.

The upper orthogonal line defines the mechanical femoral axis. The center line is aligned
with the anatomical axis of the femoral shaft.

This annotation measures two angles: the angle between the mechanical and anatomical femoral
axis and the angle of the mechanical femoral axis to the weighted center point.
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4.8.6 Vertical and horizontal aberrancy

. This tool calculates the horizontal or

vertical aberrancy to the horizontal or vertical
axis. By default the nearer axis is used for the
calculation of the aberrancy.

By clicking on this button, e.g. the angle of the
pelvic obliquity can be determined in the active
image. Left click on the starting point, hold the
mouse button down and move the mouse
pointer to the ending point of the line to be
measured. Then release the mouse button. For a
horizontal obliquity, a dashed horizontal line is
displayed for the basis of determining the angle.
For a vertical obliquity, a dashed vertical line is
displayed as the basis for determining the angle.

Figure 132. Measure the aberrancy

The calculation of the aberrancy is displayed automatically.

You can also determine the aberrancy for other annotations by holding the Shift key down and
clicking on the desired base line. Thus, the aberrancy angle and the auxiliary line is displayed. This
function is available for the following tools:

. line

. distance

. density within a line
. angle

. center line

. orthogonal line

. axis line

The display of the calculated aberrancy can be deactivated in the edit mode in tab “measurements”.

<

Measurements Pmperiies Colors

harizontal or vertical aberrancy

Figure 133. Edit mode "horizontal or vertical aberrancy”

It is also possible to configure the “Properties” of the tool.
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Measurements = Properties = Colors
extend line to i orders
dashed line
Ple choose the reference axis:
automatic

Figure 134. Properties of "horizontal or vertical aberrancy”

The following properties can be activated:

. “extend line to image borders” - extends both the auxiliary line as well as the
drawn line to the image borders

. “show reference axis as dashed line” - shows the axis as a dashed auxiliary line
(enabled by default)

. "fixate angle” - fixes the drawn angle, while the auxiliary lines can still be moved

in the edit mode

The following options are given when selecting the reference axis:

. “automatic” - the reference axis and the auxiliary line are aligned automatically
based on the drawn line (nearer axis)

. "horizontal” - the reference axis and the auxiliary line are aligned horizontally

. “vertical” - the reference axis and the auxiliary line are aligned vertically

The angle between the plotted and the dashed line is shown in degrees °.

EN: The horizontal and vertical direction always refers to the monitor mounting,
A regardless of how the image has been rotated.

FR: La direction horizontale et verticale fait toujours référence au support de I'écran,
indépendamment de la maniére dont I'image a été pivotée.

4.8.7 Axis line

The tool . creates a vertical or horizontal axis by holding down the left mouse button, depending
on the direction, in which the mouse pointer is moved.

In the edit mode, accessible by holding down the “Alt” key, the axis takes on a red editing colour and
you can move the axis either horizontally or vertically to the desired position.
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4 N
- J
Figure 135. Horizontal and vertical line
By default, the axes are extended to the image border. This can be changed in the edit mode.
4 N
Properties = Colors
extend line to image borders
- J

Figure 136. Properties of “Axis line”

If the checkmark in front of “extend line to image border” is not set, the length of the axis is
shortened. It can be extended or shortened in the edit mode. When the cursor is placed on the end
of an axis with the left mouse button hold down, the cursor indicates two arrows.

camm )

Figure 137. Shorten or extend an axis

Also the position can be changed. When the cursor is placed in the center of the axis in the edit
mode, you can move the axis in all directions. This is also indicated by four directional arrows.

Figure 138. Moving an axis
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The sensitivity of the capture range to mark annotations and for directional arrows to move
annotations can be adjusted in the configuration dialogue “Annotation Common Options” in the
section annotations. Furthermore, the size of the dots and edit helper to create annotations can also
be configured.

4 N

Configuration of common options for annotations
Keyboard shortcut to abort the creation of an annotation

Enable shortcut
Shortcut: [ESC

Select unit and precision for distance and area

Please select the untt for distance and area measurements millimeter; mm
Please select the format and precision for distance and area measurements

Use decimal format with the number of digits 1

Use fraction format with the denominator

Configure sensitivity and other sizes
Note: All sizes are uesed as a radius for the certain object

Selection of the

sensitivity, size and
Current sensitivity set edit helper colors for color displays colour Of edlt

2mm 35mm 5mm  65mm

Choose the sensitivity for editing annotations

The edit helper size is used fo draw the arrows set edit helper colors for monochrome displays helpers

Current edit helper size
3mm 4 5mm Bmm

Define the size of center points
Center point size
imm  3mm  5mm  7mm

Define the size of helper points

Helper point size
01mm 02mm 03mm 04mm

Tag information and help

Cancel

- J

Figure 139. Configuration dialogue “Annotation Common Options”

If more than one vertical or horizontal line has been drawn, you can move several axes at the existing
distance in the edit mode. To do that the axes must be clicked. This causes that the axes turn into
dashed lines in a red editing colour, which can be moved to the desired position.

Figure 140. Moving several axes
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4.8.8 Center point

This tool . displays the center point between a set start and end point.

The center point of the marked points is displayed as a cross “x” by default.

/

-

Figure 141. Center point

%

In the “Properties” of the center point it can be selected how the center point should be displayed.
The selection is then automatically changed for the selected center point.

4 N

Prupemes. Colors

Show the point as a cross.

Show the point as a filled dot.

Show the point a:

Show the point as a sma

Figure 142. Selection of how the center point should be displayed

4.8.9 Orthogonal line

This tool . is used to mark perpendicular lines on existing or yet to be drawn baselines.
Furthermore the aberrancy of the x/y-axis (nearer axis) is displayed by default.

By pressing the left mouse button set a point as the start of the line and then mark the end of the
line. The angle of the horizontal aberrancy is calculated automatically. By pressing the left mouse
button again the end point of the baseline is marked. Then you can determine the position and
length of the perpendicular through the corresponding positioning of the mouse. Another left click
with the mouse and the annotation is complete.

Existing lines can be included by pressing the “Shift” key.
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The baseline and the perpendicular must be configured separately in the edit mode. Therefore two
context menus are displayed when pressing the “Alt” key.

Context menu on the
baseline

Context menu to the
perpendicular

-

Figure 143. Edit mode for “orthogonal line”

The context menu on the baseline offers the following configuration options:

Measurements Properies Colors

harizontal or vertical aberrancy

-

Figure 144. Edit mode “orthogonal line” on the baseline

The display of the calculated aberrancy can be de-/activated in the tab “measurements”.

In addition, it is possible to configure the “Properties” and the “Colour” of the baseline.

Measurements =~ Properties  Colors

extend line to image bordi

vertical

N

Figure 145. Properties of “orthogonal line” on the baseline
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The following properties can be activated:

. “extend line to image borders” - extends both the auxiliary line as well as the
drawn line to the image borders

. “show reference axis as dashed line” - shows the axis as a dashed auxiliary line
(enabled by default)

. “fixate angle” - fixes the drawn angle, while the auxiliary lines can still be moved

in the edit mode

The following options are given when selecting the reference axis:

. "automatic” - the reference axis and the auxiliary line are aligned automatically
based on the drawn line (nearer axis)

. “horizontal” - the reference axis and the auxiliary line are aligned horizontally

. “vertical” - the reference axis and the auxiliary line are aligned vertically

The context menu for the perpendicular offers the possibility to configure the “measurements”.

Measurements

Line Length

Figure 146. Measurements of “orthogonal line” at the perpendicular

By activating “Line Length” the line length of the perpendicular is displayed.
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4.8.10 Spinal curve

This tool . is used to draw an arc in the lateral view of the spine. The annotation uses a fixed

radius set by default to 220mm. The tool consists of three points which indicate the lumbar curve
with reference to the standard and the aberrancy, calculated in mm and degree.

First, mark a start point of the arc with a left click and then mark the end point again with another
left click. The direction of the curve of the arc is dependent on whether the arc was drawn caudal
(towards the coccyx) or cranial (towards the skull). The cross “x” displays the centre point of the
circle.

4 . N

N - J
Figure 147. Spinal curve

The curvature of the selected arc can be selected to be curved to the left or the right in the edit
mode in the context menu in the tab “Properties”. In addition, it can be selected whether the angle
or the radius is defined in its size.

Properties | Colors
7= Selection of the direction of the
Right curvature of the arc
fixed angle in * a7 . )
Selection of a fixed factor to draw
fixed radius inmm | 219.9mm the arc

Figure 148. Edit mode of “Spinal curve”
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4.8.11 George’s line

This tool . is used to draw vertical lines on each vertebra along the spine in a lateral view and to
calculate their distances (in mm).

The default display of X-ray images regarding the patient orientation for the use of the George’s line
can be defined in the configuration dialogue (screw wrench button in the section annotation) in the
tab “configure annotations”. There you can select between the patient orientation PA and AP as a
default setting.

/

JCC/N (o the ==tirigs for shethiertobls
%

Annotation Common Options ¥ configure annotations font and line width
e all annotations £ active annotation
distance _ Y angle (Cobb) B
line E_5 | S text
arrow _ mark spots
elipse
polygon
center point
orthogonal line
center line

spinal curve

Select the default patient
orientation displayed in the
icon in the X-ray image when
the George's line is activated

pelvic obliquity

Ml

insert prosthesis

density within an eliose Bl Ve density within a rectangle (ol [eco] (€

Tag information and help
= Save Cancel

-

Figure 149. Configuration dialogue , configure annotation”

%

Once the tool is activated, an icon in the X-ray image displays the default patient orientation (PA or
AP). The patient orientation can be changed in the edit mode for each individual X-ray image.

Mark each start and end point of a line along the vertebral body with a left click. Note that always
the tip and the end of the vertebral body is included when drawing the lines. And always proceed

from cranial to caudal and repeat the steps until a part of the entire spine is covered.

The edit mode is only active when the end of the drawing the annotation is indicated by a double
click or when another tool is selected.
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Display of the default setting of the
patient orientation, which can be
changed for the individual image in
the edit mode

>

Figure 150. George's line

4.8.12 Vertebrae line

This tool . generates a vertical line of six points (2x3) along the spinal canal and displays the
lateral aberration in degrees.

Proceed as follows:

. First click on the left side of the vertebral body (point 1)

. Then click on the right side of the vertebral body (point 2)
The program generates a mid point of the vertebrae from points 1 and 2 to indicate the center of
the spinal canal.

. Place point 3 on the junction of the lamina or the tip of the spinous process
The difference between points that were marked and mid points that were generated can be
recognized each by its graphical display: the points are drawn and the cross is generated.

. Place point 4 on the left side of the following vertrebral body

. Place point 5 on the right of the following vertrebral body
The program generates a mid point of the vertebrae from points 4 and 5.

. Place point 6 on the junction of the lamina or the tip of the spinous process

A line is generated, which represents the center of the spinal canal and displays the lateral
aberration.
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Figure 151. Vertrebrae line

In the edit mode the display of the lateral aberration can be de-/activated in the tab
“measurements”.

Measurements

1 Lateral Aberration

Figure 152. Edit mode tab “Measurements” of vertebrae line

4.8.13 Pelvic obliquity

This tool is @ measurement that is generated by two horizontal lines and two simple

clicks indicative of the distance between these two lines. In the edit mode, the two lines can be

moved by holding down the left mouse button. The distance in mm is automatically calculated and
displayed.

For the angle measurement, the tool “Vertical and horizontal aberrancy” can be used.

Figure 153. Pelvic obliquity
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4.8.14 Three point circle

WIEELLEGES  The three point circle

creates a circle with a center point, which is
uniquely determined by any three set of points
that define its bow.

In the edit mode in the tab “Measurements”
the following values can be enabled or

disabled:
. Radius
. Diameter
. Perimeter ] -
. Area Measurement Figure 154. Measure the density within a line
. Density
. Standard Deviation
. Signal-to-Noise-Ratio

The values are automatically displayed after the selection.

In the tab “Properties”, the display of the center point and the defining points can be adapted. The
selection will be applied automatically.

Measurements  Properties  Colors

Changing the center point
Show the point as a cross. )
Show the point as a filled dot. ®
Show the point as a lined dot.
Show the point as a small dot.

Do not show the point.

Changing the defining points
Show the points as a cross.
Show the points as a lined dot.

Do not show the points.

Figure 155. Edit mode tab “Properties” of three point circle
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4.8.15 Circumscale

S Circumscale is a measurement

tool used on a nasium/frontal view.

An arc is drawn through three defining points
and the diameter of the corresponding circle is
displayed by default.

In the edit mode (Alt key or “hand” button) you
can change the position of the points or the
entire arc.

Figure 156. Circumscale

Furthermore, you have the option to display the radius, in addition to the diameter in the tab
“Measurements”.

Measurements = Properties | Colors

Circumscale (Diameter)

Radius

Figure 157. Tab Measurements of circumscale

The following properties for the display of defining points can be selected:

Measurements  Properties = Colors

show arc
Show the points as a cro
Show the points as a lined d

Do not show the points.

-

Figure 158. Tab Properties of circumscale
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4.8.16 Distance comparison

LEepere el This tool compares the distances between three set points (between point 1

and point 2 and between point 2 and point 3).

The value of the larger distance is displayed.

In the edit mode, the defining points can be moved.

/

-

227 4mm
©

Figure 159. Distance comparison

4.8.17 Mark intersection

e e This  tool marks  the

intersection of two intersecting lines. The default
display of the intersection is a filled dot.

Figure 160. Mark intersection

In the edit mode it is possible to select the display of the intersection.
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Properties = Caolors
Show the point as a cross.
Show the point as a filled dot.
Show the point as a lined dot.
Show the point as a small dot.

Figure 161. Edit mode of mark intersection

4.8.18 Insert a template

e You have the option to define and save templates, so that they are accessible at

any time and can be applied to other X-ray images. You can create your own selection of custom
templates, which can be used for certain types of images or recurring examinations. This allows for
an even more effective work with the programme.

Saved templates are stored in the database and are thus available at all work stations. Once you
have arranged the tools that should be saved, click on the icon “insert a template”. A dialogue is
displayed with the message that no templates are available.

'/ You can insert previously stored annotation templates or store the current annotation as a template.
[no femplate available |

You haven't defined any annotation template yet. You can store the current annotation or measurement as a new template
by clicking on the store button in the bottom left corner of this dialog.

Cancel
o %

Figure 162. Dialogue to save templates

& If no annotation has been drawn in the X-ray image, no template can be saved.
Only the “Cancel” button to exit the dialogue is active.
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Click on the save icon (floppy disk) to save the template. A dialogue to save the inserted annotations
opens. It is mandatory to fill the fields “Name” and “Group”, where you can enter the a unique
name for the set of annotations and associate it with a group. For clarity, the annotations are
displayed in a greatly minimized preview image. Furthermore, it is possible to add an optional
description for the individual templates.

Clicking on the “Save” button opens a dialogue in which the template is saved and can be recalled
or deleted.

4 N

Within this dialog you can save an annotation template. You have to provide a name, a group and you may
enter a description.

Name |

Group

Description

Cancel

- %

Figure 163. Creating a template

The entered group is represented in tabs accordingly, the corresponding names of the respective
templates can be found on the left frame below. When multiple templates are saved, the template
to be used can be selected. The corresponding template is shown as a minimized preview image.

You can save any number of templates.
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p Defined groups represented
in tabs

/ You can nsert previously stored annotation templates or store the current annctation as a template.

Practice | University |

“FootR | Orlentation R Description of the template
Hand R

Name of the template

Insert the selected template

Insert Cancel ‘ EXlt

P Delete a selected template

P Save a new template

- %

Figure 164. Inserting a template

To insert the template in a loaded X-ray image, click on the tool “Insert a template” and select the
template from the corresponding group. The template is inserted exactly at the same position. If
measurements, such as density, standard deviation or signal-to-noise ratio etc. were saved in the
template, they are calculated exactly in the same position for the new image.

It is not possible to add further measurements in an X-ray image, that are available
in the edit mode of the annotation, when it was not saved as a template, e.g. the
perimeter of a rectangle, when only the density was saved.

Saved templates are stored in the database and are thus available at all work stations.

The deletion of templates is possible using the delete icon (trash bin). A security question to
acknowledge the deletion must be confirmed to delete the selected template.

M Delete entry?

Name : Foot R
Group : University

Do you want to delete this entry?

Delete| Cancel

Figure 165. Security question to delete templates

It is possible to export or import the saved templates. To do this click on the wrench icon in the
section “annotations” - “advanced”. This opens the configuration dialogue for annotations. In the
tab “configure annotation” allows the configuration dialogue to export or import open when you
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click on the wrench behind the tool name “insert a template”. There you have the option to import
individual files or entire folders with templates or to export all existing templates in a directory. It
exports all saved templates, it is not possible to export only a selection of templates.

4 o - N

' Configure the settings for spedfied tools.

=

‘Annotation Common Options configure annotations font and line width %

horizontal or vertical

orthogonal line
aberrancy g

center line

cross distance

spinal curve

George's ine

»
-
:

vertebrae line

pelvic obliquity

'»
T
B

corrective osteotomy

insert prosthesis density within a line

Tg'

2
S

density within an elipse density within a rectangle

remove annotations

s edit annotations

"ﬁ draw/edit blackbo rder calibrate image

®
7
S

# Insertat oo

>roperties

can import or export annot

es to import templates  import ‘ | Import of templates

o export all

three point dircle

P> Export of templates

Tag information and help

—| vave cancel ‘

Figure 166. Configuration dialogue to export/import templates

4.9 Annotations - consistency

4.9.1 Density within a line

. When the tool is activated, the density

value of the pixel currently under the pointer is
shown. Left click on the starting point of the
measurement, hold the mouse button down
and drag it to the end of the line. On release of
the mouse button, the average density over the
measuring line is immediately displayed next to
it immediately after releasing the mouse button.

-

Figure 167. Measure the density within a line
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4.9.2 Density within a rectanqle

. When the tool is activated, the density

value of the pixel currently under the pointer is
shown. Left click on the starting point (one
corner of the rectangle) hold the mouse button
down and drag it to the opposite diagonal
corner of the rectangle. Then each corner point
of this rectangle can be moved and placed
individual by using the edit annotation function

. So it is possible to cover irregular shapes

with this tool. The average density over the area
is displayed next to it immediately after releasing J
the mouse button.

Figure 168. Measure the density within a quadrilateral

4.9.3 Density over an ellipse

. When this tool is active, the density value

of the pixel currently under the mouse pointer is
shown. In CT images the indicated value reflects
the physical density of the tissue range. The
value is indicated here as Hounsfield unit (HU).
Left click on the starting point (one corner of a
hypothetical rectangle surrounding the circle or
ellipse) hold the mouse button down and drag
to the diagonally opposite corner of the |
rectangle. The average density over the circled
area is displayed next to it immediately after
releasing the mouse button.

Figure 169. Density over an elliptical area
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4.10 Annotations - edit

4.10.1 Draw black mask

E The digital X-ray process usually creates
troublesome white borders around the image.
These white borders can be cut and darkened by
using the black mask annotation.

The saturation of the black mask can be
configured by an authorised software dealer. It
can be set from slightly dark to 100% black.

By clicking on the button, a frame can be drawn
around the region of interest. After activating
the button, click with the left mouse button on
the upper left corner of the displayed region of  Figure 170. Black mask
interest.

Drag the mouse to the end of a line and then press the left mouse button again. When moving the
mouse, a rectangle is formed. Once the rectangle has reached the desired size, click the left mouse
button again. The image is shown immediately with the activated black mask.

It is possible to draw just one black mask in an X-ray image; additional black mask can only be drawn
via the context menu. After the black mask was drawn, the edit mode is enabled automatically and
the context is displayed. After clicking on the screw wrench button a dialogue opens, in which the
shadowing can be adjusted from 70-100% (100% represents black) and in which you can add
another black mask by clicking on the button “Add another ROI".

If you have the preview image open, you will see that at the same time when drawing the black
mask, a shaded area is drawn. This area represents the area of the image that has been shaded off
by the black mask.

To edit the positioning and size of the black mask, please use the directional arrows, squares and
dots that are always displayed. In the edit mode, the line of the black mask turns into a red colour. A
black mask can be deleted via the delete icon in the context menu.
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Active edit
mode after the
black mask was
drawn with a
screw wrench
and delete icon

Option to select
the shadowing
between 70-
100% and to
add another
black mask

Figure 171. Drawn black mask with context menu

The performance of the black mask of the toolbar in the X-ray view differs from the
annotation draw black mask. In the X-ray view, the black mask is disabled once a
certain size of the black mask is reached.

Once the frame is in the desired position, the black mask can be activated by clicking on the button
“Activating and deactivating the black mask”.

The digital X-ray images in this section are shown with
a drawn frame; a black mask function is deactivated
and activated respectively.

Figure 172. Activated black mask

4.10.2 Edit an annotation

.After selecting the tool, move the mouse pointer close to the measurement or annotation to be
edited. As soon as it is displayed in red, several options of editing are available:

4.10 Annotations - edit
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4.10.2.1 Move the complete element

Position the mouse pointer in the middle of the
shape to be moved (line, ellipse, etc.). Once this
is highlighted in the “active” colour (e.g. red), it
can be moved as a shape without changing its
size or angles. Hold the left mouse button down
and drag the shape to the required new
position; then release the mouse button.

Figure 173. Move a shape

4.10.2.2 Move the edges of an element

Position the mouse pointer on an edge of the
element to be moved (line, rectangle, etc.). Once
this is highlighted in the "active” colour (e.g.
red) and no small squares mark its corners, the
edge can be moved as a shape without
changing its size or angles. Hold the left mouse
button down and drag the edge to the required
new position. Release the mouse button.

Figure 174. Move the edges of an element
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4.10.2.3 Move a corner point

Position the mouse pointer near the corner of
the element to be edited (line, rectangle, etc.).
Once this is highlighted in the “active” colour
(e.g. red) and the small squares mark its corners,
click on the corner point to be moved. The point
can now be picked up and moved to a new
position with the left mouse button held down.
Release the mouse button.

Figure 175. Move a corner point

4.10.2.4 Mark, move and rotate elements

Position the mouse pointer near the element to
be marked (line, ellipse, etc.). Once this is
highlighted in the “active” colour (e.g. red), the
element can be marked. Click on the element
with the “Shift” key held down. The line of the
element turns in a red dashed line when it has
been marked. Further elements can be marked
in the same way.

To move marked elements, hold the left mouse
button down and drag the shape to the required
new position. Release the mouse button.

With the “Ctrl” key and the left mouse button
held down, the marked elements can be rotated

’ - Figure 176. Marked element
around its centre of gravity.

To remove the marking, click next to the element without pressing a key.
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4.10.2.5 Rotate elements without prior marking

Position the mouse pointer near to the element
to be rotated (line, ellipse, etc.). Once it is
highlighted in the “active” colour (e.g. red) and
no small squares mark its corners, the element
can be rotated with the “Ctrl” key and left
mouse button held down.

Figure 177. Rotate elements without prior marking

4.10.3 Annotations on/off

.With a click on the button, all measurements and annotations are hidden or shown.

4.10.4 Delete an annotation

. This tool is wused to delete single

measurements. After activating this tool, bring
the mouse pointer over the measurement or
annotation to be deleted. All lines, arrows and
texts appearing in red as well as the black border
tool will be deleted by a left mouse click.

Figure 178. Remove a wrong annotation

4.10.5 Clear all annotations

. With a click on this button, all measurements and annotations are deleted, except the black
mask tool.
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()
9
% The action of deleting all annotations cannot be “undone”.
7

4.10.6 Calibration of images

. If lengths or areas are to be measured in a specific measurement unit such as centimetres, a so-
called reference scale is required. Modalities such as CT (computer tomography), MRI (magnetic
resonance imaging), CR (computed radiography) or DR (direct radiography) usually include this
reference scale in their images. Measurements may be taken at once.

In order to measure images that do not contain a reference scale, e.g. images acquired from an
analogue source such as arthroscopy, the reference scale has to be defined before measuring. This
process is called calibration. Also DICOM images that have received a pixel spacing due to the
calibration, can be recalibrated.

For calibration, a distance of a known true length is marked in the image. This distance might be the
focus of the arthroscope, a ruler added in by the machine or other image details with a known
length or diameter. To calibrate image material, it is necessary to place a reference object of known
dimensions in the same height as the body part to be examined. E.g. metal balls can serve as
reference objects; they should have the largest possible diameter to ensure the best possible
accuracy.

The calibration can be performed independent of the unit of measurement e.g. in mm, cm, dm, inch
etc. The unit of measurement is automatically detected at the input. In the configuration dialogue of
the section “edit” (configuration button, tab “Annotation Common Options”) the unit that should
be used as default (mm, cm, inch) can be configured.
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/,sr Configure the settings for specified tools.

Annotation Common Options Annotation hints colours and font - Configuration of uverlay_{.c:

Configuration of common options for annotations.
Keyboard shortcut to abort the creation of an annotation
Enable shortcut

Shortcut:  Escape

Select unit and precision for distance and area 1
Please select the unit for distance and area measurements: milimeter, mm Sel ection Of the
Please select the format and precision for distance and area measurements: d efa u |t un lt for
Use decimal format with the number of digits 1 d lSta nce a nd area
Use fraction format with the denominator measu rementS a nd
P the decimal format

Choose the sensitivity for editing annotations
Current sensitivity
2mm  3.5mm &
The edit helper size is used to draw the arrows
Current edit helper size
3mm  65mm 10mm 13.5mm
The large point size is used to draw points.
Size of large points
imm  3mm  Smm  7mm
The small point size is used to draw points

Small point size
0imm 02mm 03mm 04mm

Tag information and help

Cancel

- J

Figure 179. Selection of the measurement unit

For the calibration, a reference length has to be drawn in the X-ray image. Then a window opens, in
which the reference length must be entered in the appropriate unit.

Start the measuring process by left clicking on the icon “calibrate image”. Then find the starting
point of the distance to be marked. Click and hold the left mouse button on the starting point and
then drag the mouse to the end point. A window will open automatically for you to enter the
known value and measuring unit (see screen shot below).

Calibration line

Input of the measuring value and
unit

Figure 180. Calibrate image

If the calibration line has not been positioned accurately it is still possible to adjust it. Position the
mouse pointer near the starting or ending point of the line until a small yellow square appears.
Please click on the square, hold the mouse button down and drag it to the correct position. Should
the calibration line interfere with viewing the image, the whole line may be repositioned in the same
way. A dashed line connects the measuring data with the line to visualise the connection. Once all of
these are correctly positioned, press “Enter”.
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Measurement result and unit were
moved to another position and are
connected by a dashed line

- J

Figure 181. Calibration lien with measuring value and unit

Now the yellow line appears together with the entered value and measuring unit. All further
measurements of distances or areas are now conducted with reference to the scale defined by you
and shown on screen. It is also possible to draw lines or areas in an image first and calibrate later.
The existing drawings will be marked with the correct value and unit afterwards.

If a warning dialogue appears after the calibration, the reason is that the magnification factor is
unusual. You should check the given value again for plausibility.

Figure 182. Warning dialogue “Unusual magnification”

The specified reference length is displayed above the context menu and it can be corrected
afterwards when clicking on the icon “calibrate image”. The screw wrench button below the given
reference length allows you to change the colour of the reference length; the “"DEL" icon deletes the
annotation.

Figure 183. Calibrated image with the display of the reference length

To refer to a manual calibration on an already calibrated image, the following yellow warning
symbol 3/\ is displayed at the top of the image. The additional calibration allows the measurement

in patients. If you click the icon, the information on the manual calibration will be displayed and the
magnification factor relating to the original image. When the magnification factor is below 0%, a
note will is given to check the given value again. Furthermore it is possible to reset the calibration.
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¥7) Reset calibration

Figure 184. Symbol and note for the manual calibration for already calibrated images
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4.11 Configuration dialogue of the annotations

The configuration dialogue appears by selecting the screw wrench icon and offers the settings
for the specified tools.

4.11.1 Configuration of the annotation colour

With this configuration dialogue, the colour and other settings of annotations can be edited
according to the user’s preferences.

4 N

A< Configure the settings for specified tools.

Annotation Common Options - || configure annotations font and line width =

Settings take effect for all
annotations

In this panel yo lors and

@: Show hints for all tools.  %4: Do
other propertie: = X

angle (Cobb)

text

Settings take effect for selected
annotation

» (& O e

mark spots

elipse

Show/hide hint

polygon

center point

Colour configuration

orthogenal line

weighted
knee

center line

Shows the configuration options for
the selected annotation

vertebrae line

g

pelvic obliquity corrective osteotomy

®
S

Tag information and help

Save the configuration

\_ ’ Y,

The active annotation colour is the colour which is shown while drawing and
editing the annotation; the standard colour is the colour in which the annotations
are displayed after the completion of the drawing.

If the check box next to “Colour” is ticked in the section active measurement(s), the active colour can
be changed by clicking into the colour palette.

If an image is shown in the viewer, sample annotations are displayed in the active colour when the
colour box is ticked. When the colour is changed, it is made immediately visible in the viewer.
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4.11.2 Configuration of font and line width

You define the font and the line width.

Typeset
Font:

Arial

Sample:

ABCdef 1234

Line width

Changes the font

Demonstrates the effect
of the selected values

Changes the line width

J

Figure 186. Font and line configuration

In the section “Font and line width”, the favoured font can be selected. The font size can also be
selected or directly typed into the selection field. Changes to the font are immediately visible in the

sample text below.

The line width of the annotations can be selected by clicking into the round boxes next to the

different line widths.
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4.11.3 Configuration of the position marker Left / Right

In this configuration dialogue, it is possible to predefine the position markers.

Insert the new text Select the display font N

marker Left/Right

Preview of the result of the changed settings Size of the marker Select the background Y,

Figure 187. Configuration dialogue box of position marker Left/Right

To predefine a position marker activate “Select Text” and define the settings. Otherwise the default
marker will be used. Enter the new text into the input field and select the font which should be used.
The font size can be changed, also the background of the text can be set black or transparent.
Additionally the size of the marker can be edited. Therefore, simply change the value. The images
must be calibrated so the specific size of the marker can be used.

4.11 Configuration dialogue of the annotations
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4.11.4 Confiquration of the overlays

In this configuration dialogue, the overlays for all or for different output devices (e.g. monitor, print
and export) can be edited. Overlays are information that is incorporated in DICOM images, like e.g.
patient data, modality, creation date and further examination-related data.

The following image shows examples of different overlays.

0815 Mar 12, 2019

Nabbefeld, Stefan Skull 2 planes (PA+LAT)
May 12, 1958 2 Patella axial-1

S:0 WC:16384/ WL32767|
Mag: 49.52% 2064x1864H

Overlays in an image with information of the study date, study description, modality, etc.

Figure 188. Image including overlays

If for example a CR image is loaded, the overlays for all CR images are configured. When exiting the
dialogue, the CR image is shown with the newly configured overlays.
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Xml file being edited

Configuration dialogue X

7,,‘/ Configure the settings for specified tools
Z

Annotation Common Options ™ configure annotatiois font and line width - nfiguration of overlays ®.

Configure the overlays for each output device.

This file is being edited now: ¢:\dicomPACS\console_release\.\overlays\allDevicesOverlayDX . xml

[ N - I - - W 04092018 Hl | overays
hri: + l You can use same overlays for all
devices

B s ol Editing area for overlays

or adapt it for monitor, print and
exporting separately

Back to the standard configuration of
overlays:

Defaut Edits, adds and/or
removes rows

Change overiays:

+ il fdd Configures different

+ % [ - Delete devices
+ * = 409/ Deletes all
I I - S0 o

By right clicking into a text field, a pop-up menu is shown. There an appropriate overlay tag can be selected. The

Xtz overlay tag is represented in light-grey and normal text in black.

Font size for the DICOM overlays on a display: e o e . 4.5 mm Edlt font SiZe fOr the
overlays on display and
printer

Font size for the DICOM overlays on a printer: 3.0mm
2mm 45mm 10.2mm

Tag information and help
Cancel

Saves the changes

Figure 189. Configuration dialogue for overlays

Overlays can be configured for all output devices (monitor, print and export). The button for all
devices is activated and the buttons for the specific devices are greyed out and cannot be selected. If
something is changed, it affects the display of the overlays for all devices. There is only one
configuration file (XML file) that is generated.

The display of overlays can also be configured separately for the respective devices. The button for all
devices has to be deactivated by left clicking on the mouse. Afterwards the configuration for the
monitor is shown. By clicking on the according buttons, the respective configuration can be
displayed and edited. A configuration file (XML file) is created for each device. In order to return to
the display for all devices, the according button is again to be activated. After that the files for the
different devices are deleted.

By clicking on the “Default” button, the standard configuration of the overlays is displayed. From
here, new changes can be entered.

When the button “Edit + Add” is selected, text can be written into the lines with a mouse click. The

text is shown in black. When right clicking into a text field, a pop-up menu appears from which the
overlay tag can be selected.
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& An overlay tag is a part of the information stored in the image, e.g. patient data or
% study data. The overlay tag is shown in light grey. If no overlay tag is to be inserted,
/" the pop up menu can be closed by clicking outside of the pop up window or by
pressing the "Esc” key. If a tag is already contained in an overlay tag field (black
background), the pop up menu appears at a left or right mouse click. The overlay

\_ tag can be changed. )
/

Plus marks “Edit + Add” mode E Overlay text field
- J

Figure 190. Example of an overlay tag

Clicking again outside the pop up menu without selecting another tag will close the pop up window
without applying any changes.

Clicking on the “plus” button (+) before clicking in the text field will insert a new line below the text
field.

When the “Delete” button is selected, a “minus” button (-) appears before the text field.
If there is more than one row at a given position (e.g. top left), the entire row is deleted by clicking
on the “minus” button. If there is only one row at a position, only the contents of the row is deleted;

the text field is not deleted so that new entries can be inserted.

By clicking on the button “Deletes all”, all text fields are deleted, so that no overlays remain. All rows
are deleted and an empty text field appears at each position.
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4.11.5 Configuration of the image label

In this configuration dialogue it is possible to predefine image labels. It is possible to individualize
the label to the user’s needs by defining font sizes and predefining texts.

height in pixel v

Size in mm:

small

Size in pixel:

Predefine image labels Predefine font selection Display font size

Figure 191. Configuration dialogue box “Add image label”

The font size in millimeters is used for calibrated images and the font size in pixel is used for not
calibrated images. For both options it is possible to define three size steps (large/medium/small). This
pre-selection and the pre-selection of the fonts are used for the according tool. To predefine a label
enter the text into the input field and press the plus button. The text then appears in the list with
predefined image labels. For removing labels from the list select the entry and press the minus
button.

4.11.6 Configuration of the Flipped Hint

With this dialogue it is possible to configure the size and the font of the hint that the image is
flipped.

Each change is directly displayed in the preview. The possible font size has a range from 4 to 16 mm;
and a great variety of different fonts can be selected.
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& Flipped Hint X
Flipped hint annotation:

Here you can configure the flipped hint annotation.
You can he size from 4mm to 16mm and
you can select the font.

Determine the
size of the font

Size in mm: lo

Select the font
for the hint

Preview shows the
new settings

Tag information and help
Cance

- J

Figure 192. Configure the hint of a flipped image

4.12 Tool area turn / mirror

rotate left

flip vertical

Figure 193. Turn/ mirror

Images can be rotated by 90° clockwise or counterclockwise as well as flipped horizontally or
vertically. By clicking on “reset orientation”, the image returns to its original orientation.

The user may furthermore define keyboard shortcuts for accessing the turn / mirror tools.
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4.13 Tool area qgrid

/

11 grid

1%2 grid

2x1 grid

3xd grid

= J

Figure 194. Grid

In the tool area grid, the user may divide the working area into various grids, for example to
compare images. The user may furthermore define keyboard shortcuts for accessing the different
grid options.

()
9
% A qualified service engineer can easily configure even larger grids.
7

4.13.1 Configuration dialogue for grids

The grid configuration dialogue offers the opportunity to create a grid for the viewer display as well
as for series. Thus, it is possible to use individually configured grids for the toolbar. The display of the
grid icons and descriptions can be changed between “row x column” and “column x row”. By using
the configuration dialogue, it is possible to delete existing grids or those that are configured
incorrectly.

To create a new grid, the configuration dialogue has to be opened, therefore select the screw
wrench icon at the left lower corner inside the toolbar menu of the grid section. When clicking on
the icon, the following configuration dialogue opens.
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Configuration dialogue

/,sf Configure the settings for specified tools.

Grid

Creation of new grids Add/ delete a grid

nd drag the

Display

Series

Nomenclature of grids

row x column, or column X row

Tag information and help
Cancel

- J

Figure 195. Create and configure grids

All existing grids are displayed inside the dialogue according to series or to a display. A new grid can
be configured or the display of the grid icons and descriptions can be changed. After the changes
have been made, close the dialogue using the “Save” button.

170/ 286 4.13 Tool area grid




User manual (EN)
dicomPACS®DX-R 8.0

Create and add a new grid

To create a new grid it must be drawn inside the section “Creation of a grid”, e.g. a 2x5 grid. For
drawing a grid in the specified area, press the left mouse button in it and drag the mouse to select
the preferred grid size. The grid size is immediately shown next to the drawing area on the left.

4 N

Creation of a new grid:

- J

Figure 196. Draw a new grid

When the preferred grid is drawn, it should be added to the display section or to the series of the
graphic displays. Press the “+4" button besides the according section (marked red in the image

below).
4 N
Display
1x2
Series
11222446 84
= J

Figure 197. Add a new grid

The grid is added and available inside the toolbar menu of the grid section immediately after adding
it.
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orid

1%1 grid

3x4 grid

4%3 grid

Bx4 grid

- J

Figure 198. Toolbar menu of the grid section

The newly configured grid can be used like the default grids.

Display option of the grid

The user may switch between the display option of the grid icons and descriptions, which means to
switch between “row x column” and “column x row"”. All grids are displayed as “row x column” by
default.

4 N

Please select...

Figure 199. Configure the display option

To change the display option, select the preference by pressing the according button.
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Delete a grid

To delete a grid, open the configuration dialogue of the grid section. Select the grid to be removed
and press the “x” button next to the according section on the right (marked red in the image

below).
\
Display
1x2
1:1 2.2 2:4 46 84
o %
Figure 200. Delete a grid
4.14 Tool area brightness
brightness
original image

. gamma++

@ gamma-—
o %

Figure 201. Brightness

In the tool area brightness, the user can configure the perceived brightness of an image. The user
may furthermore define keyboard shortcuts for accessing the brightness tools.

The function of the brightness buttons in the X-ray view differ from the tool are
brightness in the viewer. In the X-ray view, the values are assumed when the image
is accepted. In the tool area brightness this is not the case.
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s & 2 PRACTICAL HINT

"@’ The window levelling can be adjusted by pressing the right mouse button and
moving the mouse up and down, see page 177.

4.14.1 Original image - Reset the image to default

With a click on the original image button, all brightness changes (dynamics)
originalimage are reset to the default setting and the original image is displayed.

4.14.2 Gamma + +/- - Change the perceived brightness of an image

The gamma ++ and gamma -- tools allow the user to brighten or darken the
Sof image. This is achieved by changing the dynamic range of the image (gamma
curve).

) gamma--

4.14.3 Configuration dialogue of the brightness tools

The configuration dialogue appears by selecting the screw wrench icon and offers the settings
for the specified tools.

Colour LUT

It is possible to define coloured LUT. The pre-set blue is the default setting and can be deactivated or
configured in this dialogue. Therefor it is necessary to login to unlock the controls.

4 N
nfigure the settings for Login field to unlock the
configuration

Other tabs for the
configuration

Current window level
values of the image

Figure 202. Colour LUT tab
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Histogram

The window level values are shown and can be adjusted in this histogram by moving the coloured,
vertical line.

O

_@’ To use this tool it is advisable to enlarge the dialogue by dragging the corner
holding the left mouse button down. This is useful to get a more detailed
histogram.

Tag information and help:

ol o

Figure 203. Histogram tab
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Monitor LUT

The monitor LUT can be used to adapt the grey values of the monitor if it is not realized by the
graphic card or the monitor directly. This can be done by a user having admin rights.

Tag information and help:

] o

-

Figure 204. Monitor LUT tab

VOI-LUT

If VOI-LUT's are defined in the dicomPACS®DX-R image processing, these VOI-LUT's can be used in
the viewer. . In the section "Brightness” the levelling can be done with pre-defined VOI-LUT's. Click

on the button n to choose the VOI-LUT that shall be applied to the image.
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4.15 Tool area image selection

4 N

image selection

st

- %

Figure 205. Image selection

In the tool area image selection, the user can configure the tools which facilitate to work with the
images in the viewer. The user may furthermore define keyboard shortcuts for accessing the image
selection tools.

4.15.1 Standard cursor - default cursor

The selection of this tool deactivates the last selected tool and returns the
SIANGETH EurSor default mouse pointer.

PRACTICAL HINT

_@’ [t may be useful to allocate the key “Esc” to this tool, so that the default mouse
pointer will always be displayed by pressing “Esc”.

4.15.2 Tools for right mouse button

The right mouse button can be used for three different functions:

. magnifying glass
. window levelling (brightness and contrast)
. zoom.

Each function can be selected from the configurator and in addition, the user may define keyboard
shortcuts for the different functions.
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magnifier Selects the magnifying glass

Selects window levelling

Assignment of shortcuts

Zoom Selects the zoom function

Quick access menu available with right mouse button

J

Figure 206. Tools for right mouse button

4.15.3 Select image - select an image (pick-up tool)

With the activated pick-up tool, images can be selected on the navigation bar
or within the working area. Serial numbers are allocated to the selected images
which are shown in yellow at the upper left corner in the working area next to
the pick up icon. The purpose of this function is to prepare a selection of images for further use, i.e.
printing or export. The size of the images that have been picked up with the tool is also shown in the
information bar on the right next to the pick-up icon, see page 102. The display is convenient e.qg.
when burning CDs in order to know the size of the data.

4.15.4 Deselect all images - remove a selection

This tool removes the selection and serial numbers of all images with one click.

deselect all images

4.15.5 Configuration dialoque for the image selection tools

By selecting the screw wrench icon, the configuration dialogue of the quick access menu is
displayed. In this dialogue it is possible to assign the quick access menu to the middle mouse
button by clicking on the corresponding checkbox to activate the function.
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Tag irformation and help:

i o

ith the middle ma

Figure 207. Configuration dialogue of quick access menu

4.16 Tool area magnifier / zoom

fitimage

it width

zoom: 100%

Figure 208. Magnifier / zoom

4.16 Tool area magnifier / zoom
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In the tool area magnifier/zoom, the user can configure the zoom tools. The user may furthermore
define keyboard shortcuts for accessing the zoom tools.

4.16.1 Maagnifier - mouse pointer as magnifier

The magnifying glass is activated by clicking on this button. The activation of
the tool is indicated by a mouse pointer in the shape of a magnifying glass,
which can be moved across the image. When the left mouse button is held
down, the magnifying glass takes effect. The magnification is always 100% above the zoom factor
of the displayed image. If the image is displayed at zoom factor 100% (original resolution), the area
within the magnifying glass is displayed at a zoom factor of 200%, i.e. enlarged by 100%. When the
tool is active and the left mouse button is held down, the user may also select the preferred masking
of the magnifier as described in the help text.

4 N

magnifier

\_ ’ J

Figure 209. Magnifier with selectable masking

& The magnification process is based on the interpolation of pixels in order to achieve
% the impression of a smooth image.
= v J
( \ PRACTICAL HINT )
N A
_@’ By default, the magnifying glass is activated with the left mouse button and
moving the scroll wheel. The user may however also allocate this tool on the right
mouse button, if no other tool (e.g. window level) should be activated via the right
\_ mouse button. )
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4.16.2 Zoom: 100% - 100 percent representation of the image

After activating this tool, the active image is set to its original resolution within
2001 005 its current grid area. This means that each pixel of the displayed image is
displayed as exactly one pixel on the screen. The image is displayed in the

original resolution, which means that the complete image information is shown.

This tool is especially important for all images whose original resolution is greater than it can actually
be displayed on a screen, e.g. digital X-ray images. These images are generally scaled down in order
to display them as a whole, so that only part of the image information is shown. It is very important
to view all of the information when making a primary diagnosis. This can be achieved by clicking on
the 100 % button. Certainly it is possible to enlarge the image further by using the zoom tool.

depicted object (measured in cm or similar) but only to the resolution of the

% The 100 % representation of the image does not conform to the actual size of the
/" imaging device (CR, DR).

4.16.3 Zoom - Zoom +/- (in / out)

When clicking on one of these buttons, the active image
08 o0 is enlarged or scaled down in pre-determined steps. The

same is achieved by:

. pressing the right mouse button and turning the mouse wheel

. placing the mouse pointer in the overview image and turning the mouse wheel
or

. holding down the “Ctrl” key and turning the mouse wheel while the image is

activated in the working area.

4.16.4 Fit image - fit an imaqge to the qgrid area

When pressing on this button, the entire active image is displayed in its grid
El fitimage . . . -
= area and fitted to its size (e.qg. it is scaled down or enlarged).

4.16.5 Fit width - fit an image to the grid width

By clicking on this button, the currently active image is fitted to the width of its
it width grid area.
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4.16.6 Black mask on/off - activate and deactivate the black mask

The digital X-ray process usually creates troublesome white borders around an
image. By clicking on the black mask on/off button, a black mask frame can be
activated and deactivated. If the black mask is activated, the white borders
around the image are coloured black. When the black mask is deactivated, the white borders around
the image will be displayed again.

L hlackborder anioff

& In the toolbar, the currently active image is shown as an overview. Here it is easily

% visible whether the black mask is activated. If it is, the border is represented by

/ hatching. If the black mask is deactivated, the image is shown as when it was
taken.

4.16.7 Display filmidentical

By clicking on this icon the current image is displayed filmidentical, that
means in the same scale like on conventional x-ray film. To use this tool it
is necessary to calibrate the monitor.

display filmidentical

Monitor calibration is the process by which the pixel spacing of the monitor and the physical
resolution of the monitor is determined. The viewer is thereby enabled to display calibrated images
in the same size as they would appear on an exposed film.

I EN: Please note that the basic principles of X-rays by necessity cause magnification

of displayed subjects by a factor that is usually known. The dicomPACS®DX-R
internal viewer displays the images at the same size as on a film, i.e. slightly
magnified.

FR: Veuillez noter que les principes de base de la radiographie causent
inévitablement I'agrandissement des objets affichés par un facteur qui est

généralement connu. La visionneuse dicomPACS®DX-R affiche les images & la
méme taille que sur un film, c’est-a-dire légérement agrandies.

-

In order to calibrate a monitor, it must satisfy the following preconditions:

. Pixel matrix at least 1024 x 1024
J Monitor size at least 25cm x 30cm
. Identical pixel spacing in the horizontal and vertical directions

In addition, the calibration ruler or some other measuring scale must be available.

The calibration ruler offers a simpler and easier control of line lengths. It provides a range of line
templates allocated to letters, which allow reference lines to be measured without additional
measuring equipment.
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For the calibration, click on the 1:1 tool. You can also access the calibration dialogue via the little
wrench icon of the tool group “Magnifier/Zoom”, tab “Display filmidentical”.
Now proceed as follows:

/

magnifier Zoom to

nd the film-ide

Tag information and help:

= e

Figure 210. Configuration dialogue display filmidentical

Select the button “Start Monitor Calibration” and a full-screen dialogue will appear.

Select display

L1

With this dialog you can calibrate your display for filmidentical presentation.

Displayresolution Current calibration data System calibration data

W 68 We recommend a regular check of the display calibration to ensure,
Ui G X the display is calibrated correctly.

Height in mm 1050 No calibration

Perform regular check!

The display is not calibrated. Please check the resolution data and perform the calibration test. Cancel

Plea ct the length to calibrate this display.

150mm mm KL - A (210mm)

in move the lines by dragging them at the top triangles of fine tune their distance by adjusting itvia the arrows on your
rd

-

Figure 211. Full screen dialogue
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Perform the calibration as follows:

1. Select the monitor which shall be calibrated. If more than one monitor needs calibration, repeat
step 1 and 2 for each monitor before clicking “Test".

2. Direct measurement. Select measuring device (e.g. 200 mm ruler), place a calibrated ruler on
the monitor and adjust the lines in the bottom part of the dialogue to the selected distance
(e.g. 200 mm, depending on the ruler you chose). If you have got more than one monitor,
change the position of the dialogue by clicking on the respective display, and adjusting the lines
there as well.

3. Click "Test” and measure the diagonal line. Select the length from the shown values, then click
“Check”. When you have more than one monitor the calibration check will appear on each
monitor.

\

measured length of

Figure 212. Calibration test

Confirm and store the calibration by selecting “save/store”.

If the calibration has succeeded, the corresponding monitor is identified as calibrated and can be
used for 1:1 displays.

If “Perform regular check!” is selected, each time the dicomPACS®DX-R internal viewer is started,
the calibration must be checked. The quick calibration test is started at the first selection of the 1:1
function and is performed by the user with the help of a ruler.
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4.16.8 Configuration dialogue of the magnifier/zoom tools

= By selecting the screw wrench icon, a configuration dialogue for the magnifier and zoom
tools is displayed.

The tab Interpolation may only be configured by the administrator.

If the: original i i i ulting from grid lines

Figure 214. Configuration tab Interpolation

In the tab magnifier, it is possible to configure the magnifier size in pixel, the magnification and the
display of the help text.
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measurements

Tag information and help:

i

- J
Figure 215. Configuration tab magnifier

There are several ways to zoom into images. In the configuration dialogue of the toolbox magnifier/
zoom you can find the tab Zoom tools and Zoom to individualize the zoom options.

In the tab Zoom tools, the user can configure any number of new zoom tools, which enlarge the

image by the set zoom factor, e.g. 35%. This works analogue to the already available 100% zoom
tool.
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U can
button
Enter the
Zoom tools
ucanre
Tag information and help:

Figure 216. Configuration tab Zoom tools

In the tab Zoom, the user can set the zoom factor by which the image is enlarged when selecting
the zoom tool. The user can also set the zoom factor for zooming with the use of the mouse wheel

+ Ctrl key.

Additionally, it is possible to zoom with the left mouse button + mouse wheel and configure the

zoom factor in the configuration dialogue.

,Q— Configure the settings for specified tools.

Interpolation ¢ | display filmidentical = magnifier 2. = Zoom tools Zoom
Zoom factor for the zoom button:
Zoom factor for zooming with the left or right mouse button:
Zoom factor for zooming with Ctrl key + mouse wheel:
Invert mouse wheel zoom direction
Display the percentage zoom factor

Tag information and help

¥ | Cancel

Figure 217. Configuration tab Zoom
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The display of the percentage zoom factor can be configured individually. If the option is selected,
the percentage zoom factor is displayed in the lower left work area as “Mag: xxx%".

4.17 Tool area management

management

exportimages

print Strg+ P

patient cod

%

Figure 218. Management

The management tools allow working with the archive. It is possible to create a finding or to archive
images on an external medium, using the patient CD functionality. The user may furthermore define
keyboard shortcuts for accessing the management tools.

Using the configuration dialogue of this tool area, it is possible to configure or change the practice
stamp or to edit the export directory and formats.

4.17.1 Export images

The export of images is initiated via the following dialogue box after clicking
on the icon for exporting images.
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Export images to different
formats and to any folder. The images will be exported,
using their current viewport and image processing.

Please select the images to export

... the current image
... all loaded images (3) Image selection

Please select the target folder and enter the file name
Selection of the target
folder and file name

automatic  or manual file name generation

File name

Folder CATemp

Please select image formats

Selection of the image
JPEG TIFF Bitmap PNG DICOM format

Options

Option for the data export

Anonymize/customize DICOM data

Cancel

- %

Figure 219. Export images

The user can choose between exporting the current image, all selected images (which were selected
with the select image tool of the toolbox image selection, see page 178), the current series or all
loaded images.

The file name of the data to be exported can be individualized by a manually given file name or an
automatically generated name. The appropriate option is to be selected.

If “manual file name generation” is selected, the user simply has to write in the name of the data in
the field file name.

The automatically generated option can be customized by selecting between given parameters that
should appear in the file name.

The screw wrench button next to the data field “file name” opens the configuration dialogue.

The following parameters, that form the file name, can be selected and deselected by clicking on the

checkboxes:
. ID
. Last name
. First name
. Date of birth
. Sex
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& The manual file name generation is always used for all images that are loaded,

irrespective if the data belongs to different patients.

The export target folder can also be configured in the configuration dialogue.

Two options are possible:

. to always use the same given directory or
. to set the last used directory as default

Please select the available export formats

JPEG

Bitmap
PNG Data export formats

TIFF
DICOM

Please select the file name generation and the export directory

ppl

manual file name generation

automatic file name generation . f the fil
Please configure the nomenclature for the automatic file names: Creatlon of the tile

{ID}_{Last name}_{First name}_{date of birth}_counter file extension name

{date of birth}
{Sex}

Folder [Ci\Tel .
L = Selection of the export

always use this directory always use the last used directory d irectory

Tag information and help

Cancel

=

Figure 220. Configuration dialogue of exporting images

It is also possible to export just findings. Images can be exported in the following formats:

. DICOM
. JPEG
. Bitmap
. TIFF
. PNG

It is possible to choose more than one format for the export.
If several images are exported, a number from zero to n (number of images) is added to the file

name. The shown export formats in the export dialogue can also be configured in the configuration
dialogue by selecting or deselecting the relevant checkboxes. Clicking on “save” stores the selection.
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It is also possible to set different options for the export of images:

. export with overlays (image format JPEG, TIFF, Bitmap or PNG must be selected)

. export with annotations (image format JPEG, TIFF, Bitmap or PNG must be
selected)

. anonymise/customise DICOM data (image format DICOM must be selected, see
page 227).

4.17.2 Print - printing of images

The printing dialogue permits selective printing of loaded images via the
installed Windows printer drivers or DICOM printers (optional). Single images
can be printed by selecting them with the pick-up tool (see page 101).

45?: print

A print preview including the configured print margins are displayed on the right hand side of the
print dialogue. The print preview displays each page to be printed with its selected grid and
considers the ratio of the set paper / film and the orientation (landscape / portrait). The arrow keys
left and right in the print preview allow scrolling through the selected pages.

The images can be edited while the dialogue is opened. Brightness and window level changes are
immediately applied to the dialogue.

Zoom, filter, LUT and inversed images are only applied if the corresponding options for printing are
selected.

()
9
% All selected pages are printed as shown in the print preview.
7
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Select images to

Select a printer  Printer configuration  be printed Number of the

image

select printer preview

what do you want to print

el

orientation and size
Portrait Lz

choose your page layout

3 print ruler

\/
Print options Select the page  Select paper Print preview
layout orientation and
size
N J

Figure 221. Print configuration dialogue

In the print preview it is also possible to zoom into the image by scrolling the mouse wheel and to
pan the image by holding the left mouse button down.

The option print filmidentical must be deselected for zooming and panning in the

print preview.

While the print dialogue is open, the images can be processed further. Brightness and window level
changes are transferred immediately to the dialogue, while zoom, filters, LUT and inverse
representation are only taken up if the appropriate print options have been selected.

The print layout is selected in the category “choose your page layout”. The grid is chosen and also
whether the institution’s stamp is to be printed at the top of the document or not.
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Page layout in 2x2 grid with Page layout in 2x2 grid without
institution’s stamp institution’s stamp

Figure 222. Page layout

If the images should be printed in irregular grids or in a particular order, a specific procedure has to
be followed:

. At first, the images in the viewer must not be selected. The print dialogue is
opened by clicking on the print button. A page with the current image in the
1x1 grid is displayed as a preview in the dialogue. The grid is selected by clicking
on the relevant grid button in the dialogue.

PRACTICAL HINT

_@’ To maintain a particular sequence of images when printing, the selection tool must
be activated in the viewer and the images marked in the required sequence.

. The images are then displayed on the printing dialogue preview page in that
sequence. When the image in the last free grid field is added to the preview
page, the preview automatically jumps to a new page. After all images have
been positioned they can still be edited further.

The images to be printed are numbered in sequence in the print preview.

The following print options can be selected for the printout by selecting the screw wrench icon next
to the selected printer in the print configuration dialogue:

. Print with annotations:
All added measurements, comments, arrows, etc. are printed.

. Auto rotate image:
X-ray images in landscape format, e.g. 35 x 43, are automatically rotated by 90° for
the printout.

. Current image selection:
The images are printed in the size displayed in the working area with the zoom
function.

. With image processing (filter, LUT and inverting):

All image processing, e.g. the effect of filters, etc. is printed.

. Print filmidentical:
The image is printed like on films by the selected printer.

. Print practice stamp at the bottom of the page
The patient data and practice stamp are printed on the bottom of the page.

. Print ruler:
A ruler to confirm e.g. a distance can be printed on the image.

. 5 c¢m grid as overlay
Prints a 5 cm grid as overlay over the image, every field of the grid represents 5 cm
on the X-ray film.
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. Mamma print option
Aligns the ruler to the outside and the images are not centered, if you use a grid
(1x2, 2x2, 2x1), the images will be shown horizontally connected without distance.

When the print process is started by clicking on the print button, a progress bar appears. It shows
the progress of the printing process.

If the printing has not yet been completed, the use of the Viewer and other

functions is blocked.

The layout and print options can be configured for DICOM printer by selecting the screw wrench
icon next to the selected printer.

options media gridsforimages gridsfor documents

Tabs of the
configuration dialogue

own in the printing

Options in printing dialogue: show select

print with annotations

auto-rotate image

print current image section

print image with processing
print ruler

printa 5cm grid as overlay

Mamma print option

Several options for the
printing dialogue can be
shown or the ones are
shown that are already
selected

print practice stamp at the bottom of the page

print filmidentical Enable/disable option

Select the available
orientation

Orientation
Portrait Landscape

Scrolls through the tabs

of the configuration

dialogue

%

Figure 223. Printer configuration - options

To print images filmidentical and to print a ruler confirming a distance on the printed image, two
checkmarks can be activated in the configuration dialogue above.

For paper and film printer, calibrated images (DICOM or manually calibrated) can be printed so that
its size is exactly the same as if they had been taken on the media. In addition, a scaling factor is
specified for calibrated images. This factor corresponds to the magnification of the filmidentical
print. This factor is given in percent. 100% corresponds to the filmidentical print. Another option is
to print the ruler. The scale and the length correspond to the scaling factor.
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\
options | media | grids for images | g ocuments
Paper sizes
List with different
types of print media
mim, bottom 6.5mm; Resolution: 600
Configuration of the
listed types of print
media
)

Figure 224. Printer configuration - media

By selecting the screw wrench button next to the type of print media that has been chosen, the
above configuration dialogue below appears and allows to enter the preferred print resolution and
to configure the print margins manually.

\

Configure the print margins by using the
slide controls

Configure the print resolution by entering
other values

Cancel

Figure 225. Configuration of the print media

To confirm the changed setting, press the “Save” button.
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In the tab “grids for images” it is possible to create a new or delete selected grids in addition to the
already available standard grid sizes. To create a new grid, click on the matrix on the right side of the
tab. By clicking in the fields of the matrix and holding the left mouse button down, the user may
draw irregular grids. It is also possible to create grids inside an already drawn grid, which are
highlighted in different colours.

By clicking on the “Add” button, the drawn grid is added to the list of available grids.

Clicking the right mouse button removes the last clicked field. By pressing the “Reset” button the
grid fields become empty.

The slider below the matrix or turning the mouse wheel changes the size of the grid.
The configuration of “grids for documents” is exactly the same as for images.

For specific requirements all layouts and print options can be configured individually by a technician.

/

media | grids for images | grids for documents

Create new or delete selected grids. Click single adjoining fields. By clicking and holding the
mouse button you are able to draw irregular grids. Then add the grid to the list of created
grids. Clicking the right mouse button removes the last clicked field. The slider below the
matrix or the mouse wheel changes its size.

HE N E

Delete

i i i i Reset

Slider to
change the
matrix size

Figure 226. Printer configuration - grids for images

4.17.3 Patient CD - create patient CDs and memory sticks

; This function copies all displayed or selected images to a CD/DVD or memory
U )| R stick. For more information please see “G2003 Patient-CD module” page 247.

4.17 Tool area management 197/ 286




User manual (EN)
dicomPACS®DX-R 8.0

4.17.4 Teleradiology

After a click on this button, the DICOM Send dialogue appears. The recipient
SR can be selected and the study will be sent to the specified recipient by
confirming the selection. Additionally, the image quality can be selected which

determines the size of the data transfer.

4 N

You may send images and findings to other DICONDE recipients

Selection of images
One image selected to be sent.

Please selact the recinients

Recipient State Select the recipients

PACS archive available

Anonymise / customise
the DICOM data

Cancel

- /

Figure 227. Teleradiology via DICOM Send

The same dialogue appears also in the lists view when clicking on the “Start” button to send images
and findings to a DICOM recipient.

First the data must be selected that should be sent. The choice must be made whether the current
image, the current series or all selected images or all loaded images should be sent. These can be
sent with reports or only reports can be sent.

Then the intended recipient(s) must be selected from the list confirming the recipient by clicking on
the far left of the list. If a checkmark appears in the box, the recipient was selected.

The status bar shows whether the respective recipient is ready to receive images or not. If the
recipient is ready, images can be sent. The status bar then shows the status: “Sending”. Failure to a
transfer, is indicated in the status bar by “failed”. Now the failed attempts are counted and the
number of jobs that are still waiting. This may look like this: “1 ... n error | 2 jobs waiting | pause”.
Images will be attempted to be sent until the transmission succeeds. If the images were successfully
transferred, “Ready” is displayed again in the status bar. Now the desired transfer quality is selected.
Here, you can choose between “Default for imagetype”, “Lossless”, “High” or “Medium”. Whereby,
the higher the quality, the slower the transmission. The best result gives “Default for imagetype”,
since it is generally already set for each modality. “Lossless” provides the highest quality, since the
compression runs completely lossless. A “High” quality it still gives you a relatively high result. Due to
the compression, the image information is already lossy. But there is hardly any difference in
comparison to “Lossless” images. The transfer is a bit faster.
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“Medium” provides the lowest quality because the compression of all three options is the highest
and some image information is lost. This transfer quality is well suited if a fast transmissions is
desired. Also, the option “anonymise/customize DICOM data” can be selected. After clicking “Send”
a dialogue appears that offers the processing of DICOM data.

If all relevant information has been selected, the data is sent by clicking on the “Start”. The status

bar indicates whether the transmission was successful or if it failed. Clicking “Cancel” closes the
dialogue without any data being sent.

4.17.5 Web share

Making images available via the internet (or intranet) is becoming a more important daily

requirement in the medical practice. One purpose is the distribution of images or other documents
in a larger clinic. Equally important is the integration of external referring parties (hospitals, medical
practices) or home workstations.

The intention is always the same: faster, cheaper downloading of archived images and diagnoses via
the internet or intranet, in diagnostic quality if possible, from every clinic or internet PC.

To accommodate as many requests as possible from the medical practice and hospital, we have

developed our dicomPACS®DX-R Web Server in conjunction with respected doctors.
With this tool you can easily post images and findings on the internet and share it for selected users.

Depending on the configuration ORCA® Share or web share will be used.

First of all login with your login data.

4.17.5.1 ORCA® Share

With ORCA® Share you can share DICOM images, findings and files of any format with

colleagues and patients. ORCA View is the integrated online viewer for viewing and secondary
diagnosis of DICOM images.

In the log in dialogue you can log in or create a new account.

After the login, the user has the option to share files with colleagues or patients via ORCA® Share,
the virtual patient CD or Diagnostic Service. The password can be saved, so that it does not have to
be entered again.
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2 Bildfreigabe - Login x 2 Share images x

Select images for the following service:

e - b Virtual . o
Save -

sword?

-

Figure 228. ORCA® Share login and select service

Via “Logout” in the dialogue, a user can log out again if desired.

Share images directly with ORCA® Share

Single dialogues guide the user step by step through the sharing process and offer the following
overview and options:

. Select images to share

. Select recipient or enter recipient

. Select a text template for sharing or create a new one

. Select the period the study is available for the recipient
. Anonymise images

. Block further sharing of the shared content by recipient
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Select the images to be shared

= ORCA Share - Sh

Recipients

Select reclplents New reclplent Select recipient. Several recipients
2 L can be selected. New recipients can
be entered.

{2 ORCA Share - Sharing images in the cloud X

Message

Choose a message for the recipient.
Message for recipient New template Either use a template or Write yOUI’
ceecenre: Ml own message. “New template”
created a new text message that can
always be reused.

Anew [[Modalityl] study from [[Date of studyl] is available.

Sliwe (g Share selected images with the
selected recipient. A confirmation
email can be sent to the sender. Set
the share period (max. 28 days).
Further sharing by the recipient can
be blocked.

Current login: jf@technology.com Logout

Share images with the following options:

Share images

Figure 229. ORCA® Share dialogue

With ORCA® it is also possible to display images automatically in dicomPACS®. The images are
always loaded in DICOM format without unloading the viewer.

Virtual patient CD

With the virtual patient CD, images can be shared directly with the patient without burning a CD or
requiring an additional ORCA® Share account for the patient. The patient only needs access to the

internet, has to go to an ORCA® website and after entering his patient data he can easily,
conveniently and securely access his virtual patient CD.

To create a virtual patient CD, the images must be selected in the dialogue that opens.
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+ ... all loaded

Share patient CD >

-

Figure 230. Select the images for the virtual patient CD

After the image selection, a code is generated with “Share patient CD". The code is displayed in a
new dialogue together with the patient data (name and date of birth) and the release period.

EE Virtual patient CD - Sharing images in the cloud X

Patient: Miiller~Tom
Code: 1-2g3ddgum
Birthdate: 1975-04-15
Share period: 28 days

The images were shared successfully.

Create PDF (DE) Create PDF (EN) Create PDF (ES)

-

Figure 231. Create virtual patient CD

J

The virtual patient CD is now ready to be viewed by the patient. Using “Create PDF”, a PDF is
generated which contains the most important data for the images just shared. The PDF serves as a
handout for the patient to quickly call up the virtual patient CD. It contains the link to call up the
website and the access data to view the images. This PDF can be generated in three languages
(German, English, Spanish).
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A or

https://orca.de.com

Access to your examination images

patient: Tom Miiller
i https://cd.orca.de.com/

Code:  1-kcd4fmglv

For security reasons, the patient's date of birth
must also be entered.

ores: 2021-08-11

Dby 0]

h;:' :
=8/

https://cd.orca.de.

Direct access:

It was nice to have you with us. Thank you for your trust.

Figure 232. Printout with the access data for retrieving the virtual patient CD

To view the images just shared for the virtual patient CD, go to the following website:
. https://cd.orca.de.com/

The access code is entered there to view the images for the virtual patient CD. Alternatively, the QR
code on the printout leads directly to the shared images.

When calling up the virtual patient CD, a distinction is made between whether the ORCA® account
used to create the virtual patient CD is used in the human or veterinary area. For images that were
shared in the human area, the patient’s date of birth is required in addition to entering the access
code.

Figure 233. Enter the code to view the shared images

In addition to calling call up the website by entering the data in the browser, alternatively the QR
code on the printout can be scanned. To view the patient CD an additional query of the date of birth
in the format YYYYMMDD is made after entering the access code.
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ORCA View

Enter birth date

Cancel

Figure 234. Security query for patient CD in the human area

The virtual patient CD can be accessed for 28 days. All patients can use the export button = to save
the images on the virtual patient CD locally on their PC so that they are still available after the 28 days
have expired.

A new access code is generated for each virtual patient CD. This is displayed to the physician who
created the virtual patient CD in the ORCA® main page.

Available studyuploads (ORGA Goins): 47  Buy more Manage  Upl

2021-07-14

Tom Mller / 2017-02-01-8 2017-03-02

Foot 41” M

Shared: 2021-07-1;

2021-07-06 Import (20 days left)

Kitty Mayer, Anna / 2017-01-03-1 2017-03-01
Skul -N -]

Shared: 2021-07-09 on 0-5hg91eds.

Access code for the images of the virtual patient CD

Figure 235. Access code for the patient CD in ORCA® main page

4. 18 Diagnostic Service

With the Diagnostic Service, a simple exchange with various external services has been integrated.

For more information on connecting a Diagnostic Service, please contact
info@or-technology.com
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Status
information of
You may send images and findings to the internet and share these documents with selected users. the shared files

Please choose the images you want to share ...

Image selection

_.. the current image

Please choose the recipients Search fle'd

Search for: Add a user

Adds a new user

Email Title Name Location

Mr. Doe Fuchsbau

Selection of user
for web sharing

Miss Moneypenny London
Mr. Luger Texas
MD Smith New York

Selected users:

eve moneypenny@MI6.uk

Send the following email to the recipients

Template: | report

report Selection or
creation of the
Email message for
the recipients

Send comfirmation to Use the following sender address

confirmation@confirmationemail.com

Web status E.recute Cancel

Status bar Confirmation Email address Sender Email address

- J

Figure 236. Webshare tool

Search field

Various search words can be entered into the search field in order to find an user. When searching
for a name, parts of the name can be used. For example when looking for a patient named ,,Prof. H.
Smith from London”, you can enter either the whole name or just “Pr”, “Sm"”, “lon” or “Sm". With

“Sm, lon” all users whose surnames begin with “Sm” and whose location begins with “lon” are
indicated.

Add new user

By clicking on the button “Add a user”, you can enter a new user and add them to the selection box.
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First name
Mr. 2 John

Function Location Alias

requesting Physician London

Email

john.doe@gmail.com

Enter all relevant data for the new user Save the new user data )

Figure 237. Enter user data

In the field “alias” you can enter for instance the specialisation of the doctor. Then you can search
for the term entered here in the table of users, along with Email, title, name, location, see the search
field description.

All doctors with the entered specialisation will then be displayed.
In the field “2nd eMail” you can enter a second Email for a user. However, only the first Email will be
used for sharing images and findings.

User selection

Select the users whose images and findings will be shared here. The user is selected by clicking on
the small box in the first column of the table. It is possible to sort the table e.g. by name or location.
Therefore just click on the according head of the according column.

The user is deselected by re-clicking in the box or by clicking the icon . next to the Email address
below the table. An unlimited number of users can be selected for web sharing. The user data can

be edited by clicking on the icon (4] in the table. The dialogue for creating new user appears.

The user can be deleted by clicking on the bin button (3] in the table.

Selection or creation of the Email message

Use these fields to select, create or edit the Email which users will receive once the images and
findings are available on the Web server.

Send the following email to the recipients

Template:| report

Selection of an existing Email template Shows the dialogue for creating or editing a Email template

Figure 238. Email configuration
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The following dialogue is used for editing Email templates. All functions are similar to those in
WordPad or MS Word. You can for instance edit existing templates, create new templates and
change fonts.

Use a right click in the document to select a wildcard whose content will later be read from the Web
server and filled with the correct values.

Selection of an existing Email template

report BEE Arial 12
. . Yy .
Creates/saves/deletes a new Email message; a standard text will Set the font, font size, style and align
be displayed

Figure 239. Tools of the template builder

! Saves Email messages:

. all changes to a selected Email message are saved,
. for a new Email message a small window appears in which a name for the new
message must entered

Confirmation Email address

Optionally, you can enter a confirmation Email address. If the box left of the Email selection is not
ticked, no confirmation Email is sent. If the box is ticked, a confirmation Email is sent to the selected
address.

Sender Email address

The sender address can be edited by the configuration dialogue or can be edited in this dialogue if
the according function is activated. In this case the sender address can be changed by entering a
new one.

Y PRACTICAL HINT

—@’ For Web sharing you must enter a sender Email address. Only if an Email address
has been entered will the “Execute” button be activated.

Status bar

The status bar shows if the respective recipient is ready to receive images or not. If the status bar
reads “available”, the images and findings can be shared. The status bar then reads “sending”. If the
transfer fails the status bar reads “error”. All failed attempts and the number of waiting jobs are
displayed as follows: “1... n error(s) | 2 job(s) waiting | pause”. The images and findings are re-sent
until the transfer has been successful. When the images have been transferred, the status bar
displays “available”.

4.17 Tool area management 207/ 286




User manual (EN)
dicomPACS®DX-R 8.0

Status information

Switch between the different kinds of tables Set the displayed time frame

Here you can search for studies and shares and their state on the Web server.

Sort by recipient

Shared on Aug 8, 2013 2:13:12 PM
State Studies

MR vomDec 3, 4 MusterhausenPeter**  Oct 14, 1977
Recipient

to send
dicomp il.c Mr. King Popey

Shared on Aig 8. 2013 2:10:38 PM
State Studies

MR vom Dec 3, 4 MusterhausenPeter*  Oct14, 1977

Recipient
to send >

eve.moneypen 6.uk ve Moneypenny

Shared on Alig &, 2013 2:10:09 PM
State Studies

DX vom Mar 24, 2011 LUTOVINOVAMDARJA  Jan 1,1800 Hand dorso-volarfindings and documents

Recipient
to send i
jon.doe@gmail.com  Mr. Jon Doe

Cancel

Update the list Showvthe current state of the study Information about the study
" J

Figure 240. Status information

This dialogue displays the status of each study and share in the Web server.

Three tables are available which were differently sorted like sort by shares, sort by studies and sort by
recipient.

The state of each entry can be “to send”, “released”, “deleted” and “seen”.

Webshares can be deleted directly from dicomPACS®DX-R. It is thus possible to cut off the access via
the web interface to selected studies. By pressing the Delete button the study is no longer available
to the Recipient. The communication is carried our directly from the workstation with the webserver,
that means an internet connection is required.
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4.18.1 Search for archived images

By clicking on the button “search for archived images” the patient
administration dialogue appears with all patients stored in the database. The
selected patient studies are displayed as preview images. It is also possible to
display the information of the studies in a table.

/Selects the time frame Sets the search Preview images for each Sets the grid to display
of the listed entries parameters study of the patient the selected images

PatlD date of hirth full text search

Timeframe from - to

all the time

undiagnosed diag all patients ... Preview
=
Last name irst name PatlD

Ullrich

l;| load selected I:| add selected
Opens the patientCD or List of all patients according to the selected Loads or adds the selected
kteleradiology dialogue time frame and the search parameters images in the viewer

Figure 241. Patient management with preview images
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4 Study date Switch between the table  Study description Modality with which N
and the preview window the images of the study
were taken A

PatlD date of birth full text search

from - to

all the time

undiagnosed i d all patients

Last name r PatiD

El load selected

Figure 242. Patient management with table view

4.18.2 Study preview - Overview of a patient’s studies

By clicking on the button “study preview”, the complete list of images archived
for the current patient is displayed as preview images or in a table. There are
various ways to load the images. The loaded images are distributed
automatically into the selected grids.
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Only selected
examinations will be
loaded, all others will be
closed

Loads all examinations  Additionally selected examinations will
of the display be loaded to the already opened image

Sorts the images
according to date

load all ad cted  cance

Switches between
.. Tahle table view and image
preview

IPA+ LAT

Study description

Selected image (with
a left click)

Series description

Information about
the modality

p-Marks all images of

this study ‘

AN J
Figure 243. Study preview

4 I

load all

Number of series in

the examination
.. Prey

description

Description of the
P> examination

Jan 11
Selects images/ series
>0 be loaded

-

Figure 244. Study preview - table view

4.17 Tool area management 211/ 286




4.18.3 Archive snapshot

I With this tool, you can e.g. create documentation for prostheses planning. Thereby the

current image is archived with all annotations (prostheses, etc.) as new image to the study. The
annotations cannot be edited after archiving. The image is used purely for documentation purposes.

By clicking on the icon the archiving is started immediately. During archiving, the image is marked by
the archive icon centred at the top of the image. After archiving the icon disappears.

After archiving, the image is available in the same study as a planning image. The patient has to be
loaded again in the viewer to display the archived snapshot in the navigation bar.

Yy

Recently archived image with annotations

Figure 245. Archive snapshot

4.18.4 Create a finding

You can create, sign and review findings.

The dialogue is used with teleradiology. The following scenario is assumed: Image recordings of a
patient are made in a hospital over a weekend and the images sent to a doctor in another hospital.
The doctor diagnoses the images with the help of the “create findings” dialogue and returns the
result back to the hospital by teleradiology.

Findings, including attached documents, which were created in the web share or ORCA (OR Cloud
Archiving with Share function) are automatically displayed in dicomPACS®DX-R.
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The “create a finding"” dialogue looks like the following:

¢

The following fi

Unsigned reports

Issued on September 16,2013 at 1-26 PM
Default.rdp

E=| She

List of done reports

Text field

Attention! This finding is d. It is not appropiate to initate referring

Sign the findings
Import documents
Text from clipboard

Text to clipboard

Save and Close

Figure 246. Create a finding

List of done findings

If a finding was created and archived, then the finding is indicated here and can be called up from
here. The finding is identified by its creation date and time of day. By a click on “Show document”
Microsoft Word starts automatically and the finding is indicated.

Unsigned finding

If no signed findings are available, this is displayed. Otherwise findings already signed are assigned
to the patient last attended with details of the creation date and time of day.

Text field
The finding is entered into this text field. Because this finding is not signed, an “Attention” warning

appears above the text field. This warning is always there, because a finding can’t be processed and
signed at the same time.

Sign the findings

Once the finding has been written, it can be signed by a click on the icon . It is then signed and
assigned to the finding list with the creation date and time.
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Import of documents

You can also append a Word document to a finding by clicking on the icon . A typical Windows

dialogue box appears and you click on the “Open” icon for the required document. Documents are
automatically signed after the import and the document is displayed immediately. If no text is
inserted, the document name is used as text and the finding is signed.

Text from clipboard

With the help of this icon any text for the finding can be copied from the clipboard into the text
field.

Text to clipboard

Where existing written text is to be copied from the text field to the clipboard, the text is simply

defined with the right mouse button and by clicking on the icon . In this way the text is further

available on the clipboard (until new text is copied into the clipboard). Where nothing is defined in
the text field and the icon is clicked on, all signed examinations of the current examination are saved
in the clipboard with creation date and clock time.

If any findings have been created, these are also shown in the navigation bar and while loading
images in the image preview. At a left mouse click on the icon “create a finding”, the dialogue
opens.

The icon for “Create a finding” is indicated in the navigation
bar if findings have been created. By clicking this icon, the
dialogue opens.

Figure 247. Icon in the navigation bar

"
|

In the lists view the clip symbol next to the
studly.

displays whether a signed finding was created for this

25.06.2014 The symbol is displayed in the lists view in case a finding was
5 < created for this study. Double clicking on the list entry opens

P the study in the viewer, in which the finding can be displayed.

Figure 248. Available finding is displayed in the lists view

If there is an available internet connection, also the findings, that were created with
dicomPACS®MobileView are loaded and are identified by the clip symbol.

All available signed findings can be opened in the viewer.
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4.18.5 Daily visual check

The monitor and the settings of the graphics card have to fulfil a number of
legal requirements if they are diagnostic monitors.

/\ CAUTION/ATTENTION!

A EN: After a successful acceptance test, certain values have to be checked by the
operator at defined intervals. The accurate display of greyscales has to be checked
by sight at least once a day.

FR: Aprés un test d’acceptation réussi, certaines valeurs doivent étre vérifiées par
I'opérateur a des intervalles définis. L'affichage précis des niveaux de gris doit étre
vérifié visuellement au moins une fois par jour.

This tool has been developed to facilitate logging and documentation of this daily test.

If configured, a dialogue is shown whenever no visual check has been conducted on a given day
when starting dicomPACS®DX-R. The test can be done immediately or later. If the test is to be
conducted later, the dialogue keeps reappearing during the work with dicomPACS®DX-R.

\

Name of the tester

Please select...

Starts the test

Shows the images
for the test

Over a period of... Protocols may be
. filtered
Workstation:
Date C ar .
Jan 12, 2011 2:03:05 PM successful List of all completed

visual checks

Prints the list of
the tests

Figure 249. Daily visual check
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After the successful authentication and start of the daily visual check, the following information
dialogue is shown:

/

Execution of the daily visual check:

Starts the daily
check

Closes the
dialogue
without
conducting the
check

-

Figure 250. Start the daily visual check

The test images for the visual check are displayed on the monitor after clicking the button “Starts the
visual check”. For the daily visual check, a so called SMPTE and an ISO test image are used. The
relevant elements for each question are marked with a flashing white frame for a short time.

/

Question to be
answered; the respective
elements must be clearly
Question 115: recognisable on all
monitors

Questions for the daily visual check:

Possible answer

Back to the previous
question

Goes to the next
question or result

Exits the dialogue and
P>test image Y,

Figure 251. dialogue box - daily visual check

The next dialogue displays the result of the daily visual check. The test results for a specific period of
time and a specific work station can be printed as a report.
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Result of the visual check:

Result of the
daily visual
check

Analysis:

_ Selects a date
t results in the 0 10t range for test

Over a period of... results to be

Workstation: dlsplayed

- The test just

Jan 12, 2011 2:0 finished will be

pcd62-niekrentz | Jan 12, 2011 3:25:44 PM tester b shown in bold
Prints the report

Closes the
dialogue

- J

Figure 252. Result of the daily visual check

EN: If the test result is “failed" and images are loaded in the viewer, a warning
triangle is shown. It is possible to repeat the test but if it fails again, the monitors
are not suitable for diagnostic and viewing purposes. The monitors must be
checked by an engineer and readjusted if necessary.

FR: Si le résultat du test est un « échec » et que les images sont chargées dans la
visionneuse, un triangle d'avertissement apparafit. Il est possible de répéter le test
mais en cas de nouvel échec, les écrans ne sont pas adaptés a des fins de diagnostic
et de visionnage. Les écrans doivent étre vérifiés par un ingénieur et réajustés si
nécessaire.

- J

4.18.6 Sending Emails

. This tool allows to send un-/encrypted Emails with DICOM images. Therefore, the recipient has
to use the encryption tool GPG4Win.

& If no encryption is used (e.g. when sending unencrypted Emails), there is a warning
when you click on “Send”.
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To call up the email dialogue, an image must first be loaded.
The last selection of the options section is stored for the next use.

When the checkbox “anonymise/customize DICOM data” has been selected and it was clicked on
the “Send” button, a new dialogue appears that offers to anonymise and customize the DICOM

data.

& The option anonymise/customize DICOM data can only be selected when the image

format “DICOM" is chosen.

For more information on anonymising DICOM data, please see page 227.

Select the image format ~ Select the images to Options for sending Emails Determine the recipient
be sent
You can send images and findings for selected recipients via email.
Please select the images to be sent ...
the currentimage
Please select the format Send images with following options
Note: Videos can be exported by selecting any image format.
JPEG TIFF Bitmap PNG DICOM 57
Send imz ip file
Please enter the recipients
Address book
Send following email to the recipients
Template Aharoni
Use the following sender address
Request read receipt Cancel
Determine the sender address Email message

Figure 253. Sending email
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Select image format

In the Email dialogue it is possible to select the images to be sent and their format. Multiple image
formats can be selected.

The image formats that should be shown in the dialogue can be configured in the corresponding
configuration dialogue by clicking on the screw wrench button in the section “Please select the

format”.

4 N
Please select the availa...

\_ J

Figure 254. Selection of the image format

There it is possible to select or deselect the checkboxes for the file formats. Clicking on the button
"Save” stores the selection.

Furthermore it is possible to send the data as a .zip file. This gives not only a small file size, but you
can also send multiple image series combined. And the attachment size can be shown when clicking

on the Show attachment size [el01ate]oR

Settings for export of images

The following options are selectable when emailing image data:

. export with overlays
. export with annotations
. anonymise / customise DICOM data

The last selection of the options section is stored for the next use.

The Email address is coloured black as soon as the Email format is typed in correctly.

Define the sender address

For sending Emails a standard address, the OR account, is pre-configured; it cannot be deleted. To
use a different sender address, proceed as follows:

. Load an image
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. Open the “sending email” dialogue by clicking on the . button

You can send images and findings f

Please select the images to be sent ...

the currentimage

Please select the format Send images with following options

Note: Videos can be exported by ting any image format.

JPEG TIFF Bitmap PNG DICOM

Send imz ip file

Please enter the recipients
To
To

To

Send following email to the recipients

Template Aharoni

Use the following sender address

Reqguestread receipt Cancel

Opens the configuration dialogue

" %
Figure 255. Sending email dialogue

. The configuration dialogue appears by clicking on the screw wrench icon
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Email account
Email attachment
ount
Email sender
recipi
Unencrypted email:
Tag information and help
List of the sender ~ Management of the Insert a new sender Adds or removes a sender
addresses email accounts address in this field

from the list Y,

Figure 256. Configuration dialogue

. Select “New" to configure a new email account

. The following dialogue indicates the data to be inserted:

Host
Port
User

Password
Encrypted
connection
type

Server timeout
10sec

_

Pl re the outgoing

3min 10min

H

Cancel

Field for SMTP address

The port for outgoing
emails is freely configurable

Login data of the email
account

Sets the connection type
with the choice between:
TLS, SSL, no encryption

Sets the length of the
waiting time until an error
dialogue is displayed

Figure 257. Data for the email account
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If you do not have the necessary information, ask your responsible Email provider

for assistance.

After the input of information, when pressing on “Save”, the dialogue is closed and the data is
checked. Any errors are indicated by a message.

Create new recipients

Now that an Email can be sent, recipients must be determined.

For saving recipients into your address book proceed as follows:
. Open the “Send E-mail” dialogue by clicking on the respective button

. Open the address book by clicking on the respective button

Name First name

Location

Email

Encryption
Encryption type Key management

none

Status: Mo

_
Figure 258. Create a new recipient
. Enter the contact information in the input fields
. Finally, confirm the data by clicking on “Save”
. The new user is then listed in the address book.
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/Listed recipients for the Email function Search bar Opens the dialogue to enter a new recipient N

nail.com

cipients' email ad utomatically into adc

Checkbox for adding new recipient Email addresses automatically

Figure 259. Address book

To edit a user, click on the edit button . This will open the input mask where you can edit all
information.

Create/edit templates

You can choose between different templates for the Email text. One standard template is included
with the installation. Additional templates can easily be created and edited.

To create a new template proceed as follows:

. Load an image or a study and open the tool “Send Email”.
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You can send images and findings for selected recipients via email
Please select the images to be sent ...
... the current image
__ allloaded images (14)

Please select the format Send images with following options

Note: Videos can be exported by selecting any image format.

JPEG TIFF Bitmap PNG DICOM Istomize
Send images as zip file Show attachment size

Please enter the recipients
To:
To- Address book
To:
Send following email to the recipients

Template:  Template Verdana

Template

Use the following sender address
Request read receipt Cancel
Y List of available Email templates Edit selected Email template )

Figure 260. Send an Email

To create a new template, you must click the edit button, while others may not

be selected or you click

A new dialogue to create and edit templates appears.

Selection of an existing Email template

Creates/saves/deletes a new Email message; a standard text will

Set the font, font size, style and align
be displayed

Figure 261. Create and edit templates

By clicking on the right mouse button in the text field, a window with a

selection of wild-cards opens. The wild-cards are replaced with the use of the
data.
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Recipient data:

Patient data:

Figure 262. Selection of wild-cards

. To save a template, simply click on the save button

. This opens a window where you can specify the name of the template.

. Confirm your entry by clicking on “OK".

. The newly created template is now listed in addition to the already existing.

. Existing templates can also be edited; select the template and then click on the
edit button.

Send encrypted Emails

An Email is like a postcard for everyone to read. To prevent this readability of sensitive data, Emails
should be protected by encryption. An encryption programme is necessary to send encrypted data or
to read encrypted data as a sender and receiver. One such free program is Gpg4win, which is

already integrated into dicomPACS®DX-R.

To receive encrypted Emails, each recipient must first create a key pair with the encryption software
Gpg4win. One of these “public keys”, a file encryption with public information, must be emailed to

the sender. The sender will include this file information into file in dicomPACS®DX-R to ensure the
transmission of encrypted Emails.

/\ CAUTION/ATTENTION!

- EN: For each recipient of encrypted Emails a PublicKey must be requested. The
recipient must have a a compatible Email programme (MS Outlook 2003, 2007 or

freeware like Thunderbird with add-on “Enigmail”). MS Outlook 2010 does not
support encryption.

FR: Pour chaque destinataire d'e-mails cryptés, une PublicKey doit étre demandée.
Le destinataire doit avoir un programme de messagerie électronique compatible
(MS Outlook 2003, 2007 ou un logiciel gratuit comme Thunderbird avec I'add-on
« Enigmail »). MS Outlook 2010 ne prend pas en charge le chiffrement.
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For the request of a PublicKey proceed as follows:

. First, load an image.

. Open the dialogue “Send Email” by clicking on the respective button.

. Open the address book by clicking on the button book

. If you want to create a new recipient, then click JESESEERE  otherwise edit an
existing contact by clicking on .

. Enter the contact information.

. Select the encryption type PGP.

Encryption

Encryption type Kev manauement
FGF Request a public key
none
PGP = Import a public
and/for import the key.

- J
Figure 263. Select the encryption
. This activates two buttons on the right side in section Key management.
. Select “Request PublicKey".
. The following window opens:

can reguest the public key s o, for sending en

Send following email to the recipients
Temp...| ReguestPublick.

ReguestPublick

{Title}} {First name

Use the following sender address

"
Figure 264. Sending the request of the public key
. The default template is selected. You can change the selection if already more
templates have been created.
. You can make changes in the Email.
. Click on "Send”.
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. The recipient will receive an email with an instruction how to set up the
encryption. Once this is done, you will receive an Email to the given sender
address with an encryption file attached.

. Open your Email programme and save the file with the ending “.asc” on your
computer.

. Open the address book.

. Select the edit button of the contact.

. Click on

. Select the saved file and confirm the selection by clicking on “Import PublicKey”.

. In the address book, the following entry is shown:

Encryption type
PGP

Status: Encryption activel

. The encryption is active.
. Click on "Save”, to save the settings.

All further Emails to that recipient will be sent encrypted.

You can now delete the received and stored encryption file. An active encryption is shown in the

address book with a key E A recipient without an active encryption is indicated by a crossed key

X. For safety reasons, a message pops up, indicating when no encryption is used.

Unencrypted email x|

g There is no encryption selected or public Key available for the following recipients:
smithi@

P e others.
unencrypted to thes

- J
Figure 265. Warning message

Anonymize / customize DICOM data

Anonymising data is important for the privacy of patients when e.g. image data is passed on for
scientific work.

DICOM data can be anonymised with only a few clicks with the following export functions:

. export images
. patient CD
. sending Emails

Anonymising of DICOM data can be selected in the dialogues in the section “Options”, if the images
are exported in DICOM format.
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dicomPACS®DX-R copies the DICOM files and replaces or removes all data fields that are required
according to the configurable profiles and desired changes.

The checkbox “anonymise/customize DICOM data” in the section “Options” is only active when the
DICOM image format is selected.

When the checkbox is selected, a new dialogue opens after clicking on “Start”. It facilitates the
process of anonymising DICOM data.

Export images to different formats and to any folder. The images will be exported,
using their current viewport and image processing
Please select the images to export

... the current i | .
__all selected ( (2) __ all loaded images (5) Image selection

ated automatic ‘or each object or you can edit the file name
plies then to all irr d objects.

automatic or manual file name generation Selection of the target folder

File name £ and file name

Folder CATemp

Please selectimage formats

Note: Videos can be exported by selecting any image format.
Selection of the image format
JPEG TIFF Bitmap PNG DICOM

Options

export whole im .
export current image section Option for the data export

anonymi stomize DICOM data

Cancel

J

Figure 266. Configuration of file name and image formats

Some example profiles are loaded in the anonymising dialogue, with which data can be anonymised
or customised:

. Anonymous - only image specific information remain, e.g modality, size, etc.

. Delete personal information - all person specific information are deleted, e.g.
names, date of birth, address, IDs, etc.

. Use random data - to alienate the data, random names, dates and IDs are used

for random values
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P> Selected profile

Automatic ify of image information
Please s he profile that should be applied to the DICOM data
You can create or edit profiles

Anonymous. Create new profile

Correct patient data Switches between DICOM

Delete personal inform ation BT Va|UeS and deSCI’iptiOﬂ
HD dignosis

user random data
Delete profile

Opens/closes the selection
DICOM tag Values before Values after .
Deleted values field

admin

Ehring*Peter

PatientlD 123456794 Deletes the text

Non-configured values

T Edits the values, also
] random values can be
20180027 inserted - one time
20181010 changes apply here
S0I0T0 independent from the
profile that can be set

ntentDate g 20181010

StudyTime 111225 111225

Apply all values Delete all values Deletes all Conﬁgured values

Z | Start Cancel

Applies all values except
P> those that were not

\_ configured Y,

Figure 267. Anonymising profiles

O

For all profiles only the tags apply that are available in the image.

To customise the profiles use either the button:
. “Create new profile” or
. "Edit profile”

When clicking on “Create new profile”, the following dialogue appears, where the name of the
profile and the corresponding tags can be defined.
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Profile name: Insert pr0ﬂ|e name

DICOM tag Select action Values after

Addiremove tags A;]dd/rerplove tags for
the profile

Add/remove tags £ Configure random names

Cancel

- %

Figure 268. Create new profile

After saving the information, the newly defined profile is automatically added to the list of
predefined profiles.

The selected profile that is highlighted in the profile list can be edited, when clicking on “Edit
profile”.

/

ere you can create or edit a profile that should be applied to the DICOM data.
e

He
Please enter a profile name and define the actions for the respective tags

Profile name: [Anonymous Profile that is edited

DICOM tag Select action Values after
Deleted values

ReferringPhysiciansName Change value < n il Edit tags

OperatorsName Delete value Apply value of following tag

PatienisName Delete value (0008,0080) ReferringPhysiciansM...
PatientsBirthDate Delete value
OtherPatientiDs Delete value Sl sieians..- Gostionn

OtherPatientNames Delete value
admin

) OtherPatientNames
PatientsBirthName
} PatientsMothersBirth...

Select action

Add/remove tags < Configure random names

Add/remove tags for
the profile

N J
Figure 269. Edit profile
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For anonymising data, the following options are available:

. DICOM tags can be deleted
. DICOM tags can manually be added or changed
. DICOM tag values can automatically be from other tags
. DICOM tag values (e.g. date, time, name) can be replaced by random values. If
necessary, the random values for the names can also be configured.
4 I
\ Here you can add or delete random names.
First names Last names Animal names
Agneta
Alexandra
Andrew
Beatrix
Bernard
Belinda
\_ %

Figure 270. Edit random names

Thus, according to DICOM standard, personal data of a patient, the practice or clinic will be
anonymized.

However, dicomPACS®DX-R does not remove image-specific information, such as the resolution or
greyscale.

ultrasound images that were captured by video signal.

% If patient information are burned into the pixel, they cannot be removed, like on
%

The original images are copied. The images which will be anonymised are given new UIDs.

All data content within the image is presented in a clear table format, that gives a complete control
and overview at all times about what data is used.

profiles according to your needs.

% All given profiles are just sample profiles. It is highly recommend to customise the
7

Profiles can be deleted when they are highlighted in the profile list and when the button "Delete
profile” is clicked.
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Any changes that are made in the profile that was set apply to all DICOM data
when this profile is used.

One time tag changes, actioned by individualising the values in the right column,
are not saved in the profile but are executed on the currently loaded DICOM data.

4.18.7 DICOM information

DICOM information indicates technical information relevant to the image. For
DICOM images the DICOM header is displayed with corresponding tag

DICOM information

numbers.

4 N

[ Tagnummer Name R Value
(0018,0015) | BodyPartExamined g
(0018,0060)

(0018,1020)

(0018,1164)
(0018,1400) | AcquisitionDevic
(0018,1405)  RelativeX|
(0018,6000)
(0018,7004)
(0018,702A) ufacturerName
(0018,7028) turerModelNa.
(0020,0000)

0,000D)
(0020,000E)
(0020,0010)
(0020,0011)
(0020,0013) Y
(0020,0060) | Laterality
(0020,4000) | Image
(0028,0000)
(0028,0002)
(0028,0004)
(0028,0010)
(0028,0011)
(0028,0100)
(0028,0101) | BitsS
(0028,0102) | HighBit
(0028,0103)
(0028,0106)
(0028,0107)

- J/
Figure 271. DICOM header information

4.18.8 Stitching

See page 251

4.18.9 Configuration dialogue of the management tools

The configuration dialogue appears by selecting the screw wrench icon and offers the settings
for the specified tools.

The configuration of the tab “Daily visual check” as well as “Databases” can only be executed by OR
Technology.
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\

Login for technical
support

p All configuration
tabs of the
management tools

p Tags of the selected
image are displayed

%

Figure 272. Configuration of the management tools

The tab search for archived images allows to configure the selected archive for the corresponding
tool in the management toolbox.

[t is advisable that only your software dealer makes any changes to the

configuration of the archive.

The different study search options allow to select how the user would like the Patient administration
dialogue to be shown.
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Currently selected
archive

Current n ' m.viewer.dialog.StudySearchDialog

Selectable archives

StudySearch.SetStatus

irancier (ink fo P, F ; : Selectable options

effecting the patient
administration
dialogue of the
search for archived
images tool

Figure 273. Search for archived images - configuration
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Print

In the tab print it is possible to configure new DICOM- and Windows printer or to delete existing
ones. The user may also reject special configurations by resetting the entries.

Furthermore, it is possible to print the magnification factor on film and paper. It is only printed if the
option “print with annotations” is selected in the “Print” dialogue. The magnification factor refers to
the magnification on the printout and not to the magnification of the image in the internal viewer at
the time of printing.

4 N

Open configuration dialogue Reset the printer configuration
of the selected printer

)‘V Configure the settings for specified tools
Z

create a report niE webshare Ln Workflow ‘- Daily visual check patient (:D 'fn,l sending emails Query findings from webserver H

Databases | search for archived images & . teleradiology = GUITool bar exportimages| = Practice stamp &‘\

Configure Reset

Fuji FN PS551 o+r Configure Delete

Workflow options

gs for next print job.

r printing.
age’ for printing.

aper prints

Tag information and help
Cance

Print magnification factor Add a printer

Open the configuration dialogue of the printer
to be configured

Delete printer configuration

- J

Figure 274. Print tool - configuration
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Patient CD

The tab patient CD allows to configure the software to be used for burning CDs. The default setting
using MakeCD offers the possibility to burn CDs without obtaining a third party license, like for Nero.
The use of Nero may however be configured, if the user has an active and compatible Nero version
6.6 until Nero version 8 installed on the PC.

4 N

Jzgthe bu

Burns CDs with
compatible
Nero versions

Burns CDs
without third
party software
programmes

- J
Figure 275. Patient CD - configuration

In the tab export images, the user may configure the preferred export formats and the export
directory for the images.
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Selection of the
export formats
of the images

DICOM

Selection of the
export directory
for the images

Please, select the export directory

- J

Figure 276. Export images - configuration

The tab Practice stamp offers the configuration of the practice data, which can be displayed e.g. at
the top of the printout of images as well on the patient CD start screen.
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&
print &

Entries to be
configured for the
practice stamp

Practice stamp

Adds new entries

Practice name

Practics Deletes entries
Practice place

Practice phone

Changes existing or
enters new entries

Selects the font size

Selects the font

Selects the alignment

Figure 277. Practice stamp - configuration

Any changes that are applied to the practice data are immediately displayed in the list of entries.

4.19 Extended tools

EN: To use extended tools, which are optional tools, together with a virtual
keyboard it is necessary to connect a mouse to the PC to adjust the window
leveling.

FR: Pour utiliser des outils étendus, qui sont des outils optionnels, avec un clavier
virtuel, il est nécessaire de connecter une souris au PC pour ajuster le niveau de la
\_ fenétre. )
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4.20 Tool area Filter / dynamic

select filter

sharpness filter

hlurring filter

LUT (magnifiery

magnifier)

(magnifier)

- relief {magnifier)
relief

locale leveling {magnifier)

magnifier)

- J

Figure 278. Filter / dynamic

In the configuration dialogue, the user may define keyboard shortcuts for accessing the filter/
dynamic tools.

The display of images can be adjusted with filters in order to see further or new details to support
the diagnosis and findings process. The image data is processed by the filters (e.g. grey scales),
which means that the image shown is not an exact reproduction of the original image data.

The original data (raw data) of an image is never changed. Images that have been
edited and are not displayed in their original state are marked with a warning
symbol. The warning symbol is indicated with the following filters: sharpness filter,
blurring filter, LUT (Look Up Table), relief filter and low pass filter.

4.20.1 Filter

There are two types of filter: the so called magnifying glass with filter and the standard filter.

The magnifying glass with filter is a combination of the magnifying glass and a filter. It combines the
selected filter with the zoom factor set for the magnifying glass and can be moved across the image.
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Figure 279. Magnifying glass with filter

The actgal stgndgrd filter is always appl.led to Shows the filter strength
the entire active image and may be switched

on and off. A slide control is provided to adjust

the strength of the filter.

If the slider control is active, the
filter enlarges by moving the
mouse over the slider

Figure 280. Slider

4.20 Tool area Filter / dynamic
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Sharpness filter

Blurring filter

Activates a LUT (Look Up Table)

Relief filter

Low pass filter

Inverts the image

Auto level inside the magnifying glass

Histogram equalisation inside the magnifying glass

Table 10. Available types of filter

4.20.2 Dynamics

This area enables to change the grey scales of an image. The window width of the grey scale range
and the position of the window (window centre) within the range of the grey scales contained in the
image may be adjusted. The overall brightness of the image (gamma graph) can be changed as well.

e
Shows the filter strength
Adjusts the brightness of the image
Adjusts the window width
Moves the window center
N J

Figure 281. Dynamics
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4.20.3 Configuration dialoque of filter /dynamic

Select the screw wrench icon to display the configuration dialogue. The configuration
dialogue of the filter and the filter inside the magnifying glass are identical but the magnifier
tab is only available for the filter inside the magnifying glass.

The configuration of the settings on the Colour LUT and the Monitor LUT tab may

only be executed by your software dealer.

In this configuration dialogue it is possible to change existing, add new filters and to delete existing
filters.

Selection of the Provides a Selection list Adds/deletes
filter matrix new filter of the filter a filter

Colour LUT F Iter Histogram % Lol Manitor LUT 2] magnifier
Here you can col e the filters
e

e

Tag infarmation and help:

0= e

Processes the Choice of using the standard filter only or Selection of
filter matrix also within the magnifying glass the filter type

Figure 282. Filter configuration

To create a new filter, first select the “new filter” icon and select the type of the new filter. Then enter
the name of the filter in the text field. The new filter can be added to the section list for filters by
clicking on the “plus” button. A ticked entry is removed from the list of the filters by a click on the
“minus” button. The selection list displays all available filter of the selected filter type. By a left
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mouse click on an entry, a filter can be selected and the appropriate filter matrix can be processed.
For the filters, either a 3x3 or a 5x5 filter matrix can be used. The filter matrix of each filter can be
adjusted as preferred by simply changing the matrix values.

In the dialogue below, a loaded image’s histogram can be viewed.

ols. When clicking the butt

Colour LUT [ Histogram %0 [ LUT 0 Monitor LUT =1 | s

Shows the histogram

Tag infarmation and help:

==

Histogram of the loaded image
Figure 283. Image histogram configuration

To provide and add new LUTs and to revise or delete existing LUTs the below configuration dialogue
is used.
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Aligns the Providesa  Selection list Adds /deletes N
filter graph new LUT of the LUTs a LUT

,& Configure the ;seftings for specified tools

Film LUT % | Fifter /.| | Histogram % | | LUT & | Monitor LUT % || magnifier &}

Configure the LUT
medium
medium fla

dark
bright

- 1906 b 3422

e 0 N
Tag information and help
Cancel
\J
Drawing the Use of the LUT as a filter or also
filter graph within the magnifying glass

J

Figure 284. Configuration of the LUT

To add a new LUT or filter, type in the name of the LUT. Then press . To delete a LUT, the LUT
must be selected. Then press =

The below window is only displayed in the configuration dialogue of the filter inside the magnifying
glass.
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L o i ez o apasied s

Film LUT % Filter Histogram % LUT % Monitor LUT 2] | magnifier °
Sets the size of the
P magnifying glass in
pixel

Magnifier size in pixel 500 A reasonable value will be between 300 and 1000.

p Thevalue of
magnification can be

Do you want to show the magnifier option text? ed |ted W|th va | ues

between 1 and 5

Magnification 90 A reasonable value will be between 1 and 5.

= 1906 b 3422

The help text can be
Tag information and help = > deaCtiVa ted

Figure 285. Configuration of the magnifier
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Chapter 5. Special modules

5.1 G2003 Patient-CD module

This function copies all displayed or selected images to a CD or memory stick.
TR A free version of an X-ray image viewer will be copied to the CD/DVD or
memory stick to view the images.

Before copying, please make sure that all images have been assigned to the patient

data. If this is not the case, you will be notified in a dialogue.

By default, a simple patient CD dialogue is displayed. It contains only the selection of the content to
be exported and the final destination of the export.
The user has two dialogues to choose from:

. simple patient CD dialogue
. extended patient CD dialogue

The last used dialogue will always be displayed.
Both dialogues show which images shall be copied to CD/DVD or USB stick:

. the current image
. all loaded images
. selected images

. current series

The number of selected images and the complete number of loaded images are displayed in
brackets. Alternatively, all images from the current export list can be exported directly to CD/DVD or
USB stick.

4 Simple

patient CD
dialogue

a p) (1 : Please select the images you want to export to CD/DVD or USB stick.

Please choose the images to export

EXt?ndEd -.. the current image
patient CD __all selected images (4) __all loaded images (11)

dialogue
CIVDVD

F: ( insert an empty CD) c/dicomPACS/temp/usbexport/

=) EXport Cancel

Figure 286. Simple patient CD dialogue
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An information dialogue displays the current status and a list of all CDs created in this location.

The extended patient CD dialogue facilitates to save a list of images for copying it at a later stage or
to save a list of images on a CD, DVD or a memory stick. Existing list entries can be deleted from the

image list.
choose the images you want to ex The patients will be added to the chosen
€% compilation. You dd more i ents to this compilation or you can export this
compilation directly to CD or USB
Please choose the images to export
.. the current image Image
.. all loaded images (3) selection
Please select
E Add data to compilation| or E use current compilation
Check compilation List of images
Patient DOB Patid images to be
RGB, Palette 01.08.2011 RGB-1 1 exported
remove selected entries discard this compilation
— : Name of the
current compilation1 patients 21.02.2012 09:49:55 - .
export list
Please choose target and options .
Selection of
with Standard CD-Viewer Anonym tomize DICOM data OptiOﬂS when
with B compiling a
E: insert an empty CD RB Drive F:\ patient cD
mEZ Exportto USB key... Save compilation
Selection of
the driver (CD/
Cancel DVD or
memory stick)

J

Figure 287. Extended patient CD dialogue

The image selection provides the choice between adding the current image, all selected images, all
loaded images, or the current series to the displayed export list. The number of currently selected
and loaded images is shown in brackets after the respective entry. Alternatively, the images currently
displayed in the compilation list can be copied straight to a CD/DVD or a memory stick without
adding further images.

The compilation list of the images contains the name of the patient, DOB, patient ID and the
number of images to be exported. Single entries are deleted by selecting them with the left mouse
button and clicking on the button “remove selected entries”. There is also an option to delete the
complete list (,discard this compilation”).

& Before copying, please make sure that all images have been assigned to the patient
data. If this is not the case, you will be notified in a dialogue.
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The viewing application remembers the last ten export lists so that these may be

copied again later.

The name of an export list is generated automatically and is assembled as follows:

2 patients Sep 16, 2010 9:48:035 Ahd -

Contains images of 2 patients Date of the last change

Figure 288. Compilation

By clicking the button “use current compilation”, the active displayed compilation list is used for
export to the patient CD and/or USB stick.

In the section “Please choose target and options”, there is the option to select which Viewer should
be burned on the target drive to view the images.

. the Standard CD-Viewer (HTML Viewer)
. the complete Professional Workstation (Java Viewer), which e.g. also allows to
perform measurements.

If no Viewer is selected, the DICOM data is used.

To make the right selection it is important to know the following advantages and disadvantages of
the two options.

fast start of the Viewer slower at start of the Viewer and when loading images

CD creation takes more time CD creation faster

images are twice on the CD (DICOM, jpg), thus
20% more storage space per image

the Viewer itself uses little storage space on the the Viewer uses about 50MB more storage space on
the CD
no measurements are possible measurements are possible and displayed

Table 11. Comparison standard vs. professional Viewer

The programme automatically creates a list of all CD/DVD drives and connected memory sticks. This
is where the user may choose the target drive to which the images will be copied. The copying
process is then started by clicking on the appropriate button below the selected target.
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When inserting a patient CD/DVD or USB in the drive, a list of patients and the corresponding
images appear on the patient CD that can be viewed with the selected Viewer.

S 123458 Test, Stitching DOE no date; M

B— Preview images

- J

Figure 289. Patient CD with the Professional Workstation - select patient with preview images

Furthermore it is possible to “Anonymise/customize DICOM data” that should be burned on a
patient CD by selecting the checkbox. It is necessary to select the relevant data to be burned on the
CD/DVD or USB beforehand.

When exporting the data on the chosen drive by clicking on the button “Export to CD” or “Export to
USB keydrive”, a new dialogue appears that offers to anonymise and customize the DICOM data.

For more information on anonymising DICOM data, please see “Teleradiology” on page 198.
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5.2 W1010/G2017 Stitching

By means of the stitching function, individual
images are simply combined to one overall
image. In the configuration dialogue, the user
may define keyboard shortcuts for accessing the
different stitching steps. By means of the
stitching function, separate X-ray images can be
stitched together easily to produce an overall
image. The images are uploaded, aligned
correctly and can be joined horizontally or
vertically to make one image. This function is
ideally suited to create images of an entire leg or
a complete spine. The user simply has to select
the different images, cut at a marking point,
align them and then save them as a new image.
The patient data from the loaded X-ray images is
automatically assimilated. The stitching tool is
located in the management section.

Figure 290. Stitching applied

& CAUTION/ATTENTION!

EN: The stitching tools have been developed exclusively for the stitching function
A and must only be applied with images created for that purpose.

FR: Les outils d'assemblage ont été développés exclusivement pour la fonction
d'assemblage et doivent étre appliqués uniquement avec les images créées dans ce
but.

To work with the stitching tool, first of all it is necessary to select the
according images to be stitched by pressing the button ,Create Stitching
Image”. A new dialogue box opens where all images of the study are
displayed and can be selected.

Create Stitching Image
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Images from the study » Sclected images

L) I'Ee the
|

Choote Images

I
DX

pel..|Lor

Choose Alignment

Thi n either alian them s

Pixelspacing

* Execute Cancel

Note for pixel spacing Chooses the direction of stitching Selection to equalise the pixel spacing
(vertical / horizontal)

Figure 291. Image selection for stitching

The images can be selected in any order. The selection is indicated by numbers displayed in the
preview images. Any number of images can be used for selection.
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To select the direction of stitching, it is
necessary to know that it can be chosen
between a vertical or a horizontal direction. If
there are conflicts between the images and
their pixel spacing, a message will pop up and
it is possible to equalise the images by
choosing the required values. After clicking on Final Image
the button ,Execute” the images are displayed
in the viewer in the set order and orientation.
To get a good detail view zoom into the image
by rotating the mouse wheel with the cursor
pointing on the preview image on the right
hand side. The images must then be cut at a
marking point to put them together that they
form a unified image. By holding down the left
mouse button, the images can be moved
easily. The overlapping boundaries of the sub-
images can also be changed by holding down
the left mouse button.

By clicking on finish stitching image a dialogue
box opens with a preview of the final
composite image. Selecting ,,Continue” allows
to work on and to make further changes. By
clicking on ,Execute” the stitched image is
added to the study. All original images that
were used for the stitching, will remain. To
cancel the procedure, the Cancel button has to
be pressed which closes the dialogue box.

The selected images are displayed in the working
area of the Viewer.

. o Figure 292. Export stitching
All remaining tools to perform the stitching

process are located in a bar below the images to be stitched.

Figure 293. List with tools for the stitching process below the images to be stitched

The tool “Move Images” is activated by default. By using this tool, the
’i T IR images can be slid over each other to the correct cutting edge.
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“Cut Images” is a tool for cutting overlapped areas of the sub-images. The

Cutimages processed sub-image is highlighted by a neon green colour. In the process

the areas will only be faded out and not cropped. The original image size

can be restored at any time using this tool. With the yellow arrows on the right side of the stitched
image it is also possible to cut the overlap.

The tool “Display boundaries of overlapping
areas” is also activated by default. This tool
provides the display of the overlapped areas of
the stitched images, which are marked by
yellow arrows at the edge of the images.

Figure 294. Display boundaries of overlapping areas
This tool offers the

possibility to remove a subimage from stitching by a left-click on it, e.g. in
case the user has selected too many subimages.

Delete Subimage

/\\ CAUTION/ATTENTION!
2 EN: The functionality “Delete Subimage” is not reversible.

FR: La fonctionnalité « Effacer subimage » n'est pas réversible.

The tool “(de-)activate flickermode” allows to compare the position of the
& images. The overlapping areas are displayed like a flicker. The flicker mode

can be configured to a rolling mode below the image. One image rolls
above the other. The speed can be set for both options.

By using the “Back” button, you can exit this mode and you have access to all tools for the stitching
process again.

Back __roll mode flicker mode speed:

Figure 295. Activated flickermode
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This tool allows to export the final image into a normal DICOM image which
can be processed and edited. After pressing on the button “finish stitching
image”, the final image will be post-processed and afterwards a dialogue
will appear presenting the image. It can then be decided whether the result fits the expectations. It is
possible to export or cancel the operation to make additional changes to the image. The finished
stitching image is added to the study and is listed in the navigation bar.

finish stitching image

5.3 AZ1101 Auto-Stitching

Often motorized swivel arm systems have stitching programs integrated, working with fixed
overlapping areas. The Auto-Stitching module offers an easy workflow and significantly reduces
working time spent on the stitching process. The images that were taken for the examinations will
automatically be arranged to an editable stitching image - respectively overall image. Overlapping
areas, which were defined once, can be set to align the images automatically in the correct order.
The user must simply check the images, if they are set in the right order. A manual correction is
usually not necessary.

Auto-Stitching

Three single images are be aligned to one overall image
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Activating Auto-Stitching

To execute Auto-Stitching it is necessary to create a macro. (see “Configuration of examinations and
macros” page 63). In this macro the images of the selected examinations are put together to one
overall image. The example of a long leg image illustrates how the Auto-Stitching function
influences the resulting image.

\
~_ Lowerlimb
UII] Knee; AP
Finished
Stitching
activate Auto-Stitching for this macro
Order of exposures
Checkbox for activating the Auto-Stitching function )

Figure 296. Activate the Auto-Stitching function for the selected macro

For the example, three examinations (thigh, knee and lower leg) were added to the macro. The
option “activate Auto-Stitching for this macro” is located under the list of specified examinations for
this macro.

If the option is activated, the user can select in which direction the images are arranged via buttons

("Order of exposure”). The second button (direction from the bottom upwards) is e.g. useful, if the
first image is a foot, the second a knee and the third is a thigh.
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activate Auto-Stitching for this macro

Order of exposures

t
b
{

Buttons to select the direction in which the images are aligned

- J

Figure 297. Order of exposures

The buttons below “Order of exposures” just change the direction (for example from the top to the
bottom), but not the order of the images.

The order of the images is changed with the up and down button - next to the selected
examination names.

Auto-Stitching is thus enabled and activated for this macro.

Creating the Auto-Stitching image

In the X-ray tab, the examinations, which are stored in the macro, have to be assigned to a patient.
By selecting the macro with activated Auto-Stitching (in the example: “Long leg”) the examinations
are added and can be taken as usual.
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plan edit exposure

Lower leg with ankle
LAT

ﬁ Upper leg with knee AP
{ EJ upper leg DAP 68 KVp 2.8mAs

Knee AP
B knee DAP 62 KVp 3.5mAs

Patella axial-1
i@i BN knee DAP 54 KVp 3.2mAs

|
oy

Long leg

-

Figure 298. examination ready to expose the images

Once the images are taken, they can be displayed in the viewer by clicking the viewer button
Here the recorded images are stitched together and are displayed as an overall image.

In case images for more than one macro with auto-stitching are acquired, the stitching images are
created when switching to the internal viewer. The user only has to adjust the images and accept the

stitching.
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#20130825 101415 Emergency, 0912672013 DOB o dals. O

seowBes | 1w

Navigation bar with the three single images

. . . Stitching tools
and the automatically stitched image

Figure 299. Viewer with three single images and one overall image in the navigation bar

As described in section "W1010/G2017 Stitching” on page 251 there are tools of the Stitching
function available to use.

The tool “move images” t‘ allows the positioning of the single images, so an overall image is
created (for a description of the tools, see 4.10 “Annotations - edit” page 152). Once the images are
positioned correctly, the user can finish the stitching process by using the ,finish stitching image”
button |;

/1. A window opens, in which the position of the images can be saved (set checkmark), as
well as the stitching process can be finished.
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The image below is a preview of the final
image from the s C ase
decide if the | fi

Otherwise you can continue work on the
image and make additional changes. With
'Execute' the final image is exported to your
local archive.

Final image

R

Set checkmark to save
the position of the
images as default

A

v Mousewheel - zoom in/zoom out
mousebutton - move displayed section

%I} Store current alignment as default

Execute ¢  Cancel

Figure 300. Execute stitching and store current alignment as default

If the checkbox is active, a click on the “Execute” button opens an additional dialogue, in which the
user must confirm the position values of the images to be saved.

4 N
Overwrite current configuration ?

Press 'Ok’ to store the current vertical alignment for 3
images as default configuration for this setting. Press
'Cancel' to return to the export dialog.

Ok Cancel

- /

With a click on the “Ok” button the stitched image will be created and the position values are stored
as default values.

All further images that are taken with activated Auto-Stitching and have the same number of images
and the same direction will be overlapped by the default values when displayed in the viewer.
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Fine adjustment

It is possible to correct and adapt the numerical values of the overlapping areas. Therefore relevant is
the dialog "Define Overlapping Areas". By using the tool "create stitching image" m the dialogue
"Input for stitching" opens.

\

: I Select the images for stitching from the list below. Previously selectetd images are already marked. The images will be arranged in the order they got selected.

Ghoose images

Choose alignment
The alignment defines how the images are initially arranged when the stitching image is created. You can either align them vertically or horizontally.

Pixelspacing

Pixelspacing of selected images
is equal.

£ 7 Execute Cancel

Button to open , Define Overlapping Areas” dialogue

Figure 301. Input for stitching dialogue

The wrench-button P9, which opens the “Define Overlapping Areas” dialogue, is located in the

bottom left corner.

Define Overlapping Areas
Values for horizontal and vertical corrections reference to a certain line of the first image.
This line is highlighted red in the drawings.

14,986 5 mm HL

18.796 5 mm H2

Save Configuration

Figure 302. Define Overlapping Areas dialogue

Here, the values of the horizontal and vertical position can be corrected.
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For example, the following settings result in the adjacent image.

4 .
No overlapping

Input field for correcting
the overlapping areas in
vertical direction

Input field for correcting
the overlapping areas in
horizontal direction

=

Figure 303. An example of a value of O results in no overlapping

It can be seen, that the images are aligned amongst each other, but they are not overlapping.

The following setting moves the middle image 50mm upwards (V1).

Vertical offset of 50mm for the middle image

Middle image moved upwards
with an offset of 50mm

-

Figure 304. An example of a value of 50 for vertical position V1 results in a movement upwards
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5.4 Dynamic X-ray

Dynamic X-ray enables fluoroscopic examinations in dicomPACS®DX-R.

Requirements

. wired XRpad2

. pulsed CPI generator

. synchronisation between IPU and generator (via syncbox)
. a licence for using dynamic X-ray

In order to use dynamic X-ray, the exposure mode “dynamic X-ray” must be stored for an
examination. The exposure mode can be set in the configuration of macros/examinations, which
can be called up via “Configuration” in the start screen. After selecting the organ tree and body
region, a list of existing examinations can be adjusted and new examinations can be created. For
fluoroscopic examinations the exposure mode “dynamic X-ray” must be selected in the tab
“Examination Data”.

4 N

rmanagement-
operator:

Configuration of macros/examinations

Adult - Macro

Black Mask and Labeling X-Ray Guide & Demo Images
Exposure Technique Exposure Index
Examination Data Image processing

Name of examination:

dynamic x-ray

dynamic x-ray
Asospitanas met 100y S Projection (PA, ...) Orientation (right, ...)
Image laterality

like body part

Change font colour for the examination:

Choose colour Sets the default colour

Procedure Code

DICOM SRT

Free Exposure

S dicomPACS DX-R

Multiple exposures

RIS Standard
dynamic X-Ray

Exposure mode : dynamic X-Ray

= J

Figure 305. Change the exposure mode in the tab “Examination Data”

If an examination is selected in the X-ray view for which the exposure mode “dynamic X-ray” is
stored, this is shown with the icon .
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operator:

Smith, Jack

plan exposure

dynamic x-ray |
2 [ T

PE1  Ready for acquisition

-

Figure 306. X-ray view

By pressing the first stage of the hand switch/foot switch (Prepare) or clicking the full screen icon
., the interface for dynamic X-ray is displayed. Here, fluoroscopic examinations are performed,

the images are displayed and processed.

On the interface you can choose between fluoroscopic images . and single images . The
single image is used to check the exposure parameters and is not archived. Before exposure, make
sure that there is sufficient memory in the archive for the fluoroscopic examination.

Before the actual exposure for the dynamic X-ray, a scout examination (single exposure) is performed
in which the exposure values for the dynamic X-ray are determined. The calculated values must not
be changed manually after the single exposure has been taken.

After selecting the fluoroscopic examination, the exposure is started by pressing the hand switch/
foot switch. The exposure will be completed by releasing the hand switch/foot switch. If the
exposure time of the generator is longer than the open time of the detector, a warning is displayed
on the dynamic X-ray surface.
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Patient data Status detector and generator, DAP, Dose rate, generator values,
Recording time/playing time image delay
Close interface /

T T reject exposures

Emergency, 05/08/2020
dynamic x-ray

Confirm the exposure Fit image

Choose fluoroscopic examination Play the sequence

Jump to the beginning/end of

Choose single image
9 9 the sequence

Set crop marks

Window Leveling

Position of the selected
image in the image

Define ROI sequence

Figure 307. Interface for dynamic X-ray

During the exposure, the duration of the exposure as well as DAP, dose rate, exposure values (per
pulse) and the image delay are displayed on top of the screen. The image delay time indicates the
time between the X-ray pulse and the image displayed on the monitor. The longer an exposure

takes, the more likely it is that image delays in dicomPACS®DX-R will occur.

5.4 Dynamic X-ray 265/ 286




User manual (EN)
dicomPACS®DX-R 8.0

After the exposure, it is possible to edit the image. Window level values can be adjusted, a ROl can
be created and the length of the image sequence can be defined using crop marks. Used ROIs are
saved with the examination.

After confirming the image sequence it then switches to the X-ray view. There the last image taken
(LIH) and the total number of single images is displayed. To extend an image sequence, a new
planning must be done.

-1 MTRA:
admin

Obama, Lars 05.12.1984

Fluoroscopy

Display of LIH

View exposures in
the internal
Viewer

Figure 308. LIH in the X-ray view

The images can be scrolled with the mouse wheel and played in the viewer via cine loop . Cine

loop is located in the toolbar in section “management”.

If an image is rejected and thus the user interface is closed after a confirmation prompt,
dicomPACS®DX-R automatically creates a new planning.

By default, all image data is stored compressed in one Multi-Frame DICOM.

Settings concerning the storage of fluoroscopic images can be done in the support mode by users
with admin rights.

There, it is possible to store all images together in one DICOM (Multi-Frame DICOM) and to
compress the image data. For PACS-systems that do not support the Multi-Frame DICOMs, the
fluoroscopic images can be stored as a series of individual DICOMs.
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Chapter 6. FAQ

This chapter will give you some tips on how to work with dicomPACS®DX-R.

6.1 Compare two studies

To compare two studies in dicomPACS®DX-R, please proceed as follows:

6.1 Compare two studies

o - . Display
Chose one study from the “lists view"” and click on .

The integrated viewer opens.

Choose “Search for archived images” in the section management of the toolbar in
the Viewer or click “F9”.

In the window that opens (patient management) select the tab [II] and search for the

matching patient.
On the right side all studies of the selected patient with examination date are displayed.

Choose the corresponding study on the right side and click on in the

bottom right corner.

To compare images directly, choose a suitable allocation from the tab “grid”
gri

By clicking on a preview image (left) you can choose in which |EEETE
segment the corresponding image shall be displayed (A1,A2,
etc.)
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Chapter 7. List of warning signs

page

N emmwmewm
EN: Measurements can be taken of lines (in millimetres) and angles (in °,

A degrees). The length of a line can only be given in millimetres if the DICOM
image contains the reference scale of pixels to the resulting length.

FR: Les mesures peuvent étre prises au niveau des lignes (en millimeétres) et des

angles (en °, degrés). La longueur d'une ligne peut étre donnée seulement en

millimétres si I'image DICOM contient |'échelle de référence des pixels de la
\_ longueur qui en résulte. )

page

I A@nmwmeen
EN: In order to test the consistency of these parameters during the

A operation, the monitor consistency tests must be performed at regular
intervals. The regularity of these tests is laid down in the acceptance
protocol. In general, a daily visual check must be performed. This check is
described on page 215. In particular, the 5% and 95% greyscale areas must
be clearly discernible.

FR: Pour tester la cohérence de ces paramétres pendant le fonctionnement, les
tests de cohérence de I'écran doivent étre effectués a intervalles réguliers. La
régularité de ces tests figure dans le protocole d'acceptation. En régle
générale, un contrble visuel quotidien doit étre effectué. Ce controle est décrit
a la page 215. En particulier, les zones en niveaux de gris a 5 % et 95 %

\_ doivent étre clairement visibles. )
page
13
EN: dicomPACS®DX-R is exclusively designed for colour monitors!
FR: dicomPACS®DX-R est exclusivement concu pour les écrans en couleur!
J
page
29

If the generator is switched off and on again as long as you are in the
A planning, editing or acquisition mode of the X-ray view, the generator values
must be checked for correctness.

Otherwise, standard values are used for the exposure which may result in an
overexposure of the patient. )
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age
p389 /\\ CAUTION/ATTENTION!
EN: When kVp and mAs values are changed via the edit mask, they will not
& be synchronised with the generator. These values are only for documentation
purposes.

FR: Quand les valeurs kVp et mAs sont modifiées via le masque de saisie, elles
ne seront pas synchronisées avec le générateur. Ces valeurs servent
uniguement a des fins de documentation.

page : |
:

EN: The values shown in the generator panel (kVp, mAs, mA, etc.) are only

A recommendations (guidelines) and must always be verified before an X-ray is
taken. These values can be adjusted in the value table for the particular
generator. For questions please refer to your service engineer for generators.
If no generator values are sent to the generator automatically, it is urgently
recommended to add the values set manually for each exposure at the
generator console as well. This has the advantage that the actually applied
values are stored together with the corresponding image (in the DICOM
header) and can be recorded in the X-ray log. This is important for the
correct documentation of each individual exposure.

FR: Les valeurs affichées sur le panneau de commande du générateur (kVp,
mAs, mA, etc.) sont uniqguement des recommandations (indications) et
doivent toujours étre vérifiées avant d'effectuer une radiographie. Ces valeurs
peuvent étre ajustées dans le tableau de valeurs pour un générateur
particulier. En cas de questions, veuillez vous adresser a votre ingénieur de
maintenance pour les générateurs. Si aucune valeur de générateur n'est
envoyé au générateur automatiquement, il est recommandé d’ajouter de
toute urgence les valeurs définies manuellement pour chaque exposition, et ce
également sur la console du générateur. L'avantage est que les valeurs
véritablement appliquées sont classées avec l'image correspondante (dans
I'en-téte DICOM) et peuvent étre enregistrées dans un registre radiographique.
C'est important pour la documentation correcte de chaque exposition

\_ individuelle. )
age
p43g /\\ CAUTION/ATTENTION!
EN: Each connected detector must be calibrated by an authorised service
& engineer. The maintenance cycle is given by the manufacturer of the
detector.
FR: Chaque détecteur connecté doit étre calibré par un ingénieur de
maintenance autorisé. Le cycle de maintenance est donné par le fabricant du
détecteur.
age
p599 /\\ CAUTION/ATTENTION!

EN: Before the cropping function can be used, a technician has to activate

& the tool in the support mode.

FR: Avant de pouvoir utiliser la fonction de recadrage, un technicien doit
activer I'outil dans le mode support.
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page
62

EN: The option for accepting exposures with or without dose values has to
A be configured, therefore refer to your software dealer.

FR: L'option pour accepter les expositions avec ou sans valeur de dose doit étre
configurée. Adressez-vous au vendeur de votre logiciel.

EN: During the process, the current distance is displayed in millimetres (mm).
A If no reference scale has been saved in the image (in the DICOM header), the

length will not be specified and is displayed as pixel.

Just the measuring line will be drawn. An unlimited number of

measurements may be taken before a different tool is selected.

FR: Pendant le processus, la distance actuelle est affichée en millimétres (mm).
Si aucune échelle de référence n'a été enregistrée dans I'image (dans I'en-téte
DICOM), la longueur ne sera pas spécifiée et est affichée sous forme de pixel.
Seule la ligne de mesure sera tracée. Un nombre illimité de mesures peut étre
\_ pris avant qu’un outil différent soit sélectionné. )

page
125

EN: The user is responsible for the correct application of the image labels.

FR: L'utilisateur est responsable de I'application correcte des repéres image.

page

125
EN: The user is responsible for the correct application of the left and right
marker.
FR: L'utilisateur est responsable de I"application correcte des reperes gauche et
droit.

page

134
EN: The horizontal and vertical direction always refers to the monitor
mounting, regardless of how the image has been rotated.
FR: La direction horizontale et verticale fait toujours référence au support de
I"écran, indépendamment de la maniere dont I'image a été pivotée.

page

182

EN: Please note that the basic principles of X-rays by necessity cause

A magnification of displayed subjects by a factor that is usually known. The
dicomPACS®DX-R internal viewer displays the images at the same size as on
a film, i.e. slightly magnified.

FR: Veuillez noter que les principes de base de la radiographie causent
inévitablement I'agrandissement des objets affichés par un facteur qui est

généralement connu. La visionneuse dicomPACS®DX-R affiche les images a la
\_ méme taille que sur un film, c'est-a-dire légérement agrandies. )
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page
215

EN: After a successful acceptance test, certain values have to be checked by
A the operator at defined intervals. The accurate display of greyscales has to be
checked by sight at least once a day.

FR: Aprés un test d’acceptation réussi, certaines valeurs doivent étre vérifiées
par l'opérateur a des intervalles définis. L'affichage précis des niveaux de gris
\_ doit étre vérifié visuellement au moins une fois par jour. )

page
217

EN: If the test result is “failed" and images are loaded in the viewer, a
A warning triangle is shown. It is possible to repeat the test but if it fails again,

the monitors are not suitable for diagnostic and viewing purposes. The

monitors must be checked by an engineer and readjusted if necessary.

FR: Si le résultat du test est un « échec » et que les images sont chargées dans
la visionneuse, un triangle d’avertissement apparait. Il est possible de répéter
le test mais en cas de nouvel échec, les écrans ne sont pas adaptés a des fins
de diagnostic et de visionnage. Les écrans doivent étre vérifiés par un
\_ ingénieur et réajustés si nécessaire. )

page
225

EN: For each recipient of encrypted Emails a Publickey must be requested.

A The recipient must have a a compatible Email programme (MS Outlook
2003, 2007 or freeware like Thunderbird with add-on “Enigmail”). MS
Outlook 2010 does not support encryption.

FR: Pour chaque destinataire d'e-mails cryptés, une PublicKey doit étre
demandée. Le destinataire doit avoir un programme de messagerie
électronique compatible (MS Outlook 2003, 2007 ou un logiciel gratuit
comme Thunderbird avec I'add-on « Enigmail »). MS Outlook 2010 ne prend

\_ pas en charge le chiffrement. )
page
ey i cuwwtwenml ]
EN: To use extended tools, which are optional tools, together with a virtual
A keyboard it is necessary to connect a mouse to the PC to adjust the window
leveling.
FR: Pour utiliser des outils étendus, qui sont des outils optionnels, avec un
clavier virtuel, il est nécessaire de connecter une souris au PC pour ajuster le
\_ niveau de la fenétre. )
page
251

EN: The stitching tools have been developed exclusively for the stitching
A function and must only be applied with images created for that purpose.

FR: Les outils d’assemblage ont été développés exclusivement pour la fonction
d'assemblage et doivent étre appliqués uniquement avec les images créées
dans ce but.
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EN: The functionality “Delete Subimage” is not reversible.

FR: La fonctionnalité « Effacer subimage » n'est pas réversible.

EN: Children are more radiosensitive than adults. Adopting the Image Gently
campaign guidelines and reducing dose for radiographic procedures while
maintaining acceptable clinical image quality will benefit patients.

FR: Les enfants sont plus radiosensibles que les adultes. Les paramétres
d’exposition concus pour les adultes peuvent résulter en une exposition
excessive aux radiations s'ils sont utilisés pour de jeunes patients. Les principes
« As Low As Reasonably Achievable » (ALARA) devraient toujours étre suivis
lors du choix des paramétres de I'équipement afin de minimiser I'exposition

aux radiations du patient pédiatrique. )
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Chapter 8. Appendix

8.1 FDA relevant information

Summary of the Digital Panel Characteristics

Additional details are provided in the following documents:

. Manuals of the respective flat panel detector or cassette
. Sensitometric response characteristics typical of flat panel detectors:
Level of uncertainty = +/-10%
60000
50000 —
g /
b
P /
10000 /
0 10 20 30 40 50 60 70 80 90 100 110 120
Dose{u Gy)
o %

Figure 309. Response characteristics

Display means utilised

For the diagnostic review of digital X-ray images, we recommend the highest LCD resolution
available given your budgetary limitations. We can recommend diagnostic grade displays which have
received FDA 510(k) clearance, with 5 mega pixel resolution (or more). Resolution can be computed
by multiplying the maximum horizontal resolution by the maximum vertical resolution.

Results of image tests

A USA based board certified radiologist reviewed images from all six panels and found them to be of
good quality, high resolution, and clinically acceptable. The review was conducted in accordance
with the FDA guidance document on solid state X-ray imaging panels.
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Typical patient doses

The table below gives typical dose reference level for adults (height: 175cm, weight: 75kg) and is
valid for all six panels.

Examination DAP * [dGycm?] Examination DAP * [dGycm?]
Skull AP/PA ** 6.5 Thoracic spine AP 13
Skull LAT*** 6 Thoracic spine LAT 17
Chest PA 1.6 Lumbar spine AP 23
Chest LAT 5.5 Lumbar spine LAT 42
Abdomen AP/PA 30 Pelvis AP 30

Table 12. Dose reference level

*  DAP: dose area product

**  AP: anterior-posterior  PA: posterior- anterior***LAT: |ateral
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Use special care when imaging patients outside the typical adult size range.

/\ CAUTION/ATTENTION!

EN: Children are more radiosensitive than adults. Adopting the Image Gently
A campaign guidelines and reducing dose for radiographic procedures while
maintaining acceptable clinical image quality will benefit patients.

FR: Les enfants sont plus radiosensibles que les adultes. Les paramétres d’exposition
congus pour les adultes peuvent résulter en une exposition excessive aux radiations
s'ils sont utilisés pour de jeunes patients. Les principes « As Low As Reasonably
Achievable » (ALARA) devraient toujours étre suivis lors du choix des parameétres de
I"équipement afin de minimiser |'exposition aux radiations du patient pédiatrique.

As a general rule, the following recommendations shall be observed in pediatrics:

. Use short exposure times and ensure necessary immobilization of the child (by
device or parent).

. Set a correct field size (not too large, not too small, set it by hand).

. Apply necessary shielding, particularly to gonads and thyroid.

. Whenever possible, use high kVp techniques.

. If possible, add more filtration.

. Do not use anti scatter grid below body part thicknesses of 12 cm to apply lower
doses.

. Check whether AEC technique is useful, if in doubt preferably use a manual
technique.

Positioning the pediatric patient

Pediatric patients are not as likely as adults to understand the need to remain still during the
procedure. Therefore it makes sense to provide aids to maintaining stable positioning. It is strongly
recommended the use of immobilizing devices such as bean bags and restraint systems (foam
wedges, adhesive tapes, etc.) to avoid the need of repeating exposures due to the movement of the
pediatric patients. Whenever possible use techniques based on the lowest exposure times..

Protective shielding

Extra shielding of radiosensitive organs or tissues such as eyes, gonads and thyroid glands is strongly
recommended. Applying a correct collimation will help to protect the patient against excessive
radiation as well.

Please review the following scientific literature regarding pediatric radiosensitivity:
GROSSMAN, Herman. “Radiation Protection in Diagnostic Radiography of Children”. Pediatric

Radiology, Vol. 51, (No. 1): 141- 144, January, 1973: http://pediatrics.aappublications.org/cgi/
reprint/51/1/141.

279/ 286




User manual (EN)
dicomPACS®DX-R 8.0

Technique factors

You should take steps to reduce technique factors to the lowest possible levels consistent with good
image acquisition. For example if your adult abdomen settings are: 70- 85 kVp, 200- 400 mA, 15-
80 mAs, consider starting at 65- 75 kVp, 100- 160 mA, 2.5- 10 mAs for a pediatric patient.
Whenever possible use high kVp techniques and large SID (Source Image Distance).

The following table can be used to estimate technique factors for various body builds.* As the
patient size increases, the kVp generally increases. Also depicted in Table 1 are the corresponding
values of X-ray beam cross-sectional area and the estimated patient thickness in terms of water
equivalence.

280/ 286

Newborn 67 kV/2.0 mAs 60 kV/2.0 mAs 60 kV/2.0 mAs N/A
(110 cm?/9.0 cm) | (140 cm%/8.0 cm) | (140 cm?/8.0 cm)
1-vr-old 72 kV/2.0 mAs 66 kV/2.0 mAs 70 kV/4.0 mAs 56 kVp/5.0 mAs
y (160 cm?/12 cm) | (240 cm?9.0 cm) | (300 cm?/13 cm) | (35 cm?/1.8 cm)
5.vr-old 75 kV/2.0 mAs 70 kV/2.0 mAs 72 kV/5.0 mAs 60 kVp/5.0 mAs
y (210 cm?14 cm) | (430 cm#10 cm) | (540 cm?/15cm) | (84 cm?/3.3 cm)
10-vr-old 77 kV/2.0 mAs 74 kV/3.0 mAs 75 kV/6.0 mAs 62 kVp/6 mAs
y (240 cm?/15 cm) | (670 cm2/13 cm) | (820 cm?/17 cm) | (140 cm?/5.0 cm)
15-vr-old 79 kV/2.0 mAs 78 kV/4.0 mAs 78 kV/7.0 mAs 65 kVp/6.0 mAs
y (270 cm?/16 cm) (780 cm?/12 cm) (900 cm?/20 cm) (200 cm?/6.2 cm)
Adult 75 kV/15 mAs 120 kV/2.0 mAs 75 kV/15 mAs 65 kVp/8.0 mAs
(320 cm?/20 cm) | (1300 cm?/15 cm) | (1200 cm?/22 cm) | (200 cm?/7.9 cm)

Table 13. From “Pediatric effective doses in diagnostic radiology” (Walter Huada', Nikolaos A Gkanatsios?,
Robert J Botash', Ann S Botash?)

1

Department of Radiology, SUNY Health Science Center at Syracuse, NY, USA

2 Department of Radiology, University of Florida, Gainesville, FL, USA
3 Department of Pediatrics, SUNY Health Science Center at Syracuse, NY, USA
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Dosimetry

The next table summarizes the key dosimetry parameters for the four types of radiographic
examination for patients ranging from newborn to the adult. In each cell, the first value is the
entrance skin air kerma (free-in-air) in uGy. The second term gives the energy imparted to the
patient, expressed in ). In parentheses on the second line are the corresponding values of patient
effective dose in uSv

vrold | 120HGY/165 1 | 96 LGy/160 i 230 uGy/580 uJ 130 uGy/9.5 )
y (7.3 uSv) (16 uSv) (90 uSv) (0.21 uSv)
S vrod | 140HGY2601 | 110 uGy340 ) | 320 Gy/1500 ) 160 UGy/44 1)
y (5.9 USV) (18 uSv) (120 uSv) (0.50 uSv)
towrold | 150HGY320 | 190 4Gy/1100 ) | 420 uGy/3300 ) 200 uGy/130 )
y (4.3 Sv) (33 uSv) (160 Sv) (0.87 LSv)
tsrod | 150HGY/A00 W | 280 uGy2100 ) | 550 uGy/5100 i 220 14Gy/240 )
y (3.1 USV) (36 LSv) (140 uSv) (0.92 uSv)
Adult 1100 uGy/3200 W | 150 uGy/2500 ) | 1100 uGy/13000 w | 300 uGy/360 )
(19 uSv) (34 uSv) (290 uSv) (1.1 usv)

Table 14. Dosimetry

Field size

Limiting the X-ray beam by setting an appropriate field size is very important in pediatric
radiography. A field size set too small obviously degrades the respective image, but even a field size
which is set too large will degrade the image quality. A field set too large will impair image contrast
and resolution by increasing the amount of scattered radiation but also - most importantly - result in
unnecessary irradiation of the body outside the area of interest.

Other references for pediatric dosimetry:

. Size measurements are based on approximate mean values (averaged across
males and females) from: McDowell, M.A., C.D. Fryar, C.L. Ogden, and K. M.
Flegal. 2008. Anthropomorphic Reference Data for Children and Adults, United
States, 2003-2006. National Health Statistics Reports, 10, 1-48. Available for
download at: http://www.cdc.gov/nchs/data/nhsr/nhsr010.pdf. The weight
given for the neonate subgroup is lower than the average to ensure that a broad
range of sizes is adequately covered.

. These suggested subgroups fall within the age groups identified in the guidance
entitled “Premarket Assessment of Pediatric Medical Devices” (http:/
www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/
GuidanceDocuments/lUCM089742.pdf): neonate (birth-1 month), infant (1
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month-2 yrs.), child (2-12 yrs.), adolescent (12-21 yrs.). For design and
evaluation of radiological devices, patient size (i.e. height, weight, thickness) is a
better indicator.

. Based on reports of the lifetime incidence of cancer vs. age of exposure data,
these pediatric subgroups defined by the Agency cover the region where the
largest age dependence is expected for cancer risk. Risk decreases much less
steeply as a function of age for individuals over 21 years old. See NAS National
Research Council Committee to Assess Health Risks from Exposure to Low Levels
of lonizing Radiation. 2006. Health risks from exposure to low levels of ionizing
radiation: BEIR VII phase 2. Washington, D.C.: National Academy of Sciences,
National Academies Press.]

. The following reference gives current data for antero-posterior and transverse
body diameter for pediatric patients ranging in age from 0.5 to 20 vyears:
Kleinman, P. L., K. J. Strauss, D. Zurakowski, K. S. Buckley, and G. A. Taylor. 2010.
Patient size measured as a function of age at a tertiary care children's hospital.
American Journal of Roentgenology, 194, 1611-1619.

. The following reference used cylindrical phantoms with diameters of 8, 16, 24,
and 32 cm to represent a neonate, 5 year old, 12 year old, and adult patient
respectively: Siegel, M. J., et al. 2004. Radiation dose and image quality in
pediatric CT: effect of technical factors and phantom size and shape. Radiology,
233(2), 515- 522.

Summary:

. Image only when there is a clear medical benefit.

. Image only the indicated area.

. Use the lowest amount of radiation for adequate imaging based on size of the
child.

. Try to use always short exposure times, large SID values, high kVp techniques
and immobilizing devices.

. Avoid multiple scans and use alternative diagnostic studies (such as ultrasound

or MRI) when possible.

8.2 Protect your imaqing system from cybersecurity threads

Because the Digital Radiography Systems are connected by Wi-Fi or Ethernet to the host computer
containing the software, and the host computer may in turn be connected to the hospital
information system, and ultimately the Internet, cybersecurity may become an issue for you. Here are
some tips to keep your system and your medical images secure.

8.2.1. Required strateqgies: Your responsibilities

Use antivirus programmes such as:

. TotalAV
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. ScanGuard Security Suite
. Norton by Sumantec

. PCProtect

. Mcafee Antivirus Plus

Keep these products up to date.

Identify and protect:

. Limit access to trusted users only: Limit access to devices through the
authentication of users (e.g. user ID and password.)

. For remote access (e.g TeamViewer) set a password

. Use a correctly configured firewall (only used ports shall be available while other

ports has to be blocked)

Ensure trusted content:

. Restrict software or firmware updates to authenticated code. Use only materials
supplied by us four your image management software updates.
. Use systematic procedures for authorized users to download version-identifiable

software and firmware from the manufacturer.

Detect, respond, recover:

. Watch for on-screen warnings of possible virus infections.
. Respond by scanning for and removing possible virus infections.
. Recover from possible virus infections by having up-to-date backups of your

host computer.

8.2.2. Required strateqgies: Qur responsibilities

We affirm our commitment to providing you with validated software updates and patches as
needed throughout the life cycle of the medical device to continue to assure its continued safety and
effectiveness. Please promptly apply software updates and patches provided by us, and never use
image management software supplied by anyone else. Our development process utilizes the
Microsoft Malware Defense Guide which can be found at:
https://technet.microsoft.com/library/cc162791#E1F

We are constantly scanning our development computers for malware. We hope you are doing the
same.

A summary of our integrity controls

. Our development computers are constantly being scanned for malware, and our
supplier for antivirus software automatically updates the software continuously
as new threats are revealed.

. We perform daily backups to our external hard drives. These drives are then
disconnected from the system after the backups.

. During software development, we disconnect from the Internet to prevent
external attacks.

. Our development process utilizes the Microsoft Malware Defense Guide.
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. Copies of software updates we will be sending you are individually scanned for
malware. Use only materials supplied by OR Technology for your updates.

Concdlusion

It is our joint responsibility to ensure your medical image software and image collection are safe and
secure. We must both do our parts.
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