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Prescription use only

CAUTION: Federal law restricts this device to sale by or on the order of a physician.

Indications for use

Visible Patient Suite is medical imaging software that is intended to provide trained medical professionals with tools to
aid them in reading, interpreting, reporting, and treatment planning. Visible Patient Suite accepts DICOM compliant
medical images acquired from a variety of imaging devices, including CT, MR.

This product is not intended for use with or for the primary diagnostic interpretation of Mammography images.

The software provides several categories of tools. It includes basic imaging tools for general images, including 2D
viewing, volume rendering and 3D volume viewing, orthogonal Multi-Planar Reconstructions (MPR), image fusion,
surface rendering, measurements, reporting, storing, general image management and administration tools, etc.

It includes a basic image processing workflow and a custom UI to segment anatomical structures, which are visible in
the image data (bones, organs, vascular/airway structures, etc.), including interactive segmentation tools, basic image
filters, etc.

It also includes detection and labeling tools of organ segments (liver, lungs and kidneys), including path definition
through vascular/airway, approximation of vascular/airway territories from tubular structures and interactive labeling.

The software is designed to be used by trained professionals (including physicians, surgeons and technicians) and is
intended to assist the clinician who is solely responsible for making all final patient management decisions.
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Approvals

This medical device software is CE marked and FDA cleared. It can therefore be used in clini-
cal routine and/or for patient care in member states of the European Union where national regulations
are respected and the USA (complete list of countries available at https://www.visiblepatient.com/go/en/
planning/user-manual).

Use of this software is not allowed in countries not mentioned in the list above.

In these countries, the software is considered as a prototype software and its use is limited to demonstration,
research, or educational purposes. Any other use is strictly prohibited, clinical use on humans in particular.
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CHAPTER 1

Indications for use

Visible Patient Suite is medical imaging software that is intended to provide trained medical professionals with tools to
aid them in reading, interpreting, reporting, and treatment planning. Visible Patient Suite accepts DICOM compliant
medical images acquired from a variety of imaging devices, including CT, MR.

This product is not intended for use with or for the primary diagnostic interpretation of Mammography images.

The software provides several categories of tools. It includes basic imaging tools for general images, including 2D
viewing, volume rendering and 3D volume viewing, orthogonal Multi-Planar Reconstructions (MPR), image fusion,
surface rendering, measurements, reporting, storing, general image management and administration tools, etc.

It includes a basic image processing workflow and a custom UI to segment anatomical structures, which are visible in
the image data (bones, organs, vascular/airway structures, etc.), including interactive segmentation tools, basic image
filters, etc.

It also includes detection and labeling tools of organ segments (liver, lungs and kidneys), including path definition
through vascular/airway, approximation of vascular/airway territories from tubular structures and interactive labeling.

The software is designed to be used by trained professionals (including physicians, surgeons and technicians) and is
intended to assist the clinician who is solely responsible for making all final patient management decisions.
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CHAPTER 2

Contraindication

None known.
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CHAPTER 3

Cautions

3.1 General caution

This software is designed to be used by trained medical professionals and is intended to assist the clinician who is
solely responsible for making all final decisions.

3.2 Secure computing environment

Visible Patient requires the software to be installed on a secure workstation, compliant with FDA’s guidance about
cybersecurity. All images or resulting 3D models should be transferred via a user facility’s secured network file
transfer system.

3.3 Visible Patient data transfer

Visible Patient requires all transferred images to be anonymized and provided to and from the company via a user
facility’s secured network file transfer system. Visible Patient will not accept images in any other format or transferred
in any other manner.

3.4 3D model with transparency visualization caution

Several activities provide 3D model visualization with the possibility to use transparency. The rendering quality is
dependent on the computer’s hardware (especially the graphics card). If the computer does not comply with the
hardware requirements, there can be visualization approximations when 3D model transparency is enabled.

The following activities are concerned:
* 3D model visualization

e MPR3D visualization
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* Clip applying activity

* Volume rendering activity

3.5 Volume rendering caution

The rendering quality and reliability depend on the computer’s hardware (especially the graphics card). If the computer
does not comply with the hardware requirements, there can be visualization approximations when merging volume
rendering and 3D model rendering with transparency.

3.6 Anatomical structures volumes caution

In Visible Patient suite, anatomical structure volumes are available through the organ manager and clip applying
activity. These volumes are computed from images. Consequently, the precision of these volumes depends on native
image quality (image voxel size).

For more information, please refer to Vascular and airways territories estimation.

3.7 Organ segments visualization caution

Organ segments visualization activity (Clip applying activity) is based on territories reconstruction, and segments are
deduced from an image. Consequently, organ segments are an approximation of the reality.

3.8 Distance measurement caution

The measurement tool manipulation requires extreme precision. While measuring a distance on a 3D image, both
contrast and level of zoom need to be precisely set otherwise measurement inaccuracy could happen. While measuring
a distance on a 3D model, level of zoom needs to be precisely set.



CHAPTER 4

Technological Characteristics

4.1 System requirements and characteristics

Visible Patient Suite is designed to run on a standard standalone platform, through the installed operating system
(Windows or Mac). The hardware of such platform consists of an “off-the-shelf”, standard PC computer. Furthermore,
all software included in the suite (explained in detail below) can be installed on different computers and they are not
required to be interconnected through a network.

4.1.1 PC - Minimal System Requirements

Operating System: Windows 7 x64
Processor: Intel Core i3

Video: Dedicated graphics card (since 2012)
Memory: 4 GB RAM

Storage: 10 GB available HD space
Internet: Broadband Internet connection
Media: Not required

Resolution: 1024x768 or higher

4.1.2 PC - Recommended System Requirements

Operating System: Windows 7 x64
Processor: Intel Core i7 — 2.5 GHz
Video: Nvidia GeForce GTX 760 or better
Memory: 16 GB RAM

13
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 Storage: 300 GB available HD space
¢ Internet: Broadband Internet connection
* Media: Not required

* Resolution: 1920x1080 minimum display resolution

4.1.3 Mac - Minimal System Requirements

* Operating System: Mac OS 10.12. Any Apple computer released since 2010
* Video: Dedicated graphics card

4.1.4 Mac - Recommended System Requirements

¢ Operating System: Mac OS 10.12. Any Apple computer since late 2013 release
* Video: Dedicated graphics card

4.2 Software overview

4.2.1 Visible Patient Planning

Visible Patient Planning includes modules dedicated to data management and data analysis, and simply contains a
subset of the software modules present in Visible Patient Lab. This software offers a flexible visualization solution
to help trained medical professionals (usually clinicians) in the evaluation of patient’s anatomy and pathology to plan
therapy or surgery. This software provides a tool to load images and 3D models created with Visible Patient Lab. These
images and models can be displayed based on physician preferences using configurable viewing options or standard
protocols. Visible Patient Planning provides the clinician with a broad set of viewing and analysis tools to measure
and output selected image and models views.

4.3 Software modules

The modules of Visible Patient Suite can be grouped by categories:

Category Functionality Visible Patient Planning
Data management Image DICOM reader (MR/CT) X
Data management Visible Patient data reader/writer X
Image and surface analysis | 2D image multi-planar representation (MPR) | X
Image and surface analysis | Image volume rendering X
Image and surface analysis | Anatomical atlas X
Image and surface analysis | 3D model visualization X
Image and surface analysis | 3D model and image visualization X
Image and surface analysis | Organ segments visualization X

The table above groups each software module into: data management, image and surface analysis and image and
surface processing. In addition, each individual software module is discussed in more detail below.
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4.3.1 Image DICOM reader (MR/CT)

This module allows the software to read DICOM files and supports MR and CT modalities. The 3D data volume
interpretation (2D DICOM slices merging) is automatic in this module.

A DICOM series contains many 2D DICOM slices and these series slices can represent different data volume. To
build each 3D data volume, slices need to be filtered, split and reordered. This DICOM reader uses each slice 3D
position / orientation and slice acquisition time to split and reorder slices, as well to provide an automatic 3D data
volume reconstruction.

DICOM reader is used to read a DICOM folder, import 2D DICOM slices, and automatically interpret data to rebuild
all 3D data volumes (3D images).

4.3.2 Manual DICOM parser (MR/CT)

This more advanced module allows trained medical professionals to filter DICOM files manually to build the 3D data
volume when the default reader fails.

A DICOM series contains many 2D DICOM slices which can represent different data volumes. Again, to build each
3D data volumes, slices need to be filtered, split and reordered. This DICOM parser proposes different configurable
filters, which work on DICOM tags. Trained medical professionals combine these filters to create 3D data volumes
from DICOM images.

4.3.3 Visible Patient data reader/writer

This module allows users to save and load data produced by Visible Patient Lab. This data contains images, 3D
patient model, etc. This module also manages data backwards compatibility. Data are saved in a proprietary format on
filesystem with a system to check: (1) the file integrity to secure transfer to another computer, and (2) the file version
to manage software evolution and compatibility.

Visible Patient data reader is used to read a Visible Patient Suite file. All data generated by Visible Patient Lab are
stored in this file: 3D images, 3D models, anatomical atlases and organs segments.

4.3.4 2D image multi-planar representation (MPR)

MPR corresponds to the most standard visualization technique developed and used on professional medical imaging
workstations. The 2D MPR visualization activity allows one to visualize an image in different orientations, such as
axial, frontal and sagittal. It also includes image windowing, change of the active image slice, translation, zoom-
in/zoom-out, voxel information (coordinates and density), focus on a part of the image, distance computation, scene
snapshot, etc. Image boundaries are shown by a colored square (red, blue or green) according to the current axis.

4.3.5 Image volume rendering

The image volume rendering module corresponds to advanced visualization techniques developed and used on profes-
sional medical imaging workstations: a 3D representation of the data volume. This module allows this visualization
and includes a transfer function editor and several automated pre-computed transfer functions to propose different 3D
renderings.

4.3.6 Anatomical atlas

This module allows user to merge two planar image representations with transparency, and to visualize the result slice
by slice. The first image is the CT/MR data, the second one is the patient anatomy atlas (a color image where each
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organ is represented). This activity allows one to check if the anatomical atlas is accurate and provides users a better
understanding of the patient’s anatomy.

4.3.7 3D model visualization

This module allows one to review the 3D patient model and its volume with classic 3D interactions, such as rotation,
translation, zoom-in/zoom-out. It is possible to manage organ visibility/ transparency to improve the visualization.

4.3.8 3D model and image visualization

This module allows the user to combine a 3D image MPR and a 3D model in the same view. All features described in
“2D image MPR” and “3D model visualization” are available here as well.

4.3.9 Organ segments visualization

This module allows one to review the 3D organ’s segments and their volume compared to the organ volume. As
outlined in the proposed indication for use, this module is only available for advanced lung/liver/kidney modeling.
The interaction is based on tubular structures to select vascular/airway segments.



CHAPTER B

Installation instructions

5.1 Install Visible Patient Planning software

Visible Patient Planning installation can be started from an executable file.

5.1.1 How to install Visible Patient Planning on Windows

Start the installation

Double click the installation file provided by Visible Patient: the following installation welcome dialog will be dis-
played.
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o VP Planning 1.0.6 Setup - O

Welcome to the VP Planning 1.0.6
Setup Wizard

This wizard will guide you through the installation of VP
Planning 1.0.6.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.
VISIELE PATIENT
PLAMMING Click Mext to continue,

Click “Next”.

Accept the license

License agreement is displayed.
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\ VP Planning 1.0.6 Setup - O
License Agreement
Flease review the license terms before installing WP Planning
1.0.6.

Press Page Down to see the rest of the agreement.

Visible Patient Planning 1.0 =
Copyright (c) 2014 Visible
Patient

If you accept the terms of the agreement, did: I Agree to continue. You must accept the
agreement to install VP Planning 1.0.6.

« Back Cancel

Read the license agreement and click “I agree” to continue the installation. (If you do not agree, click “Cancel” to
cancel the installation.)

Select the destination folder

The destination folder where the software will be installed is displayed.
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v VP Planning 1.0.6 Setup - 0

Choose Install Location
Choose the folder in which to install VP Planning 1.0.6.

Setup will install VP Planning 1.0.6 in the following folder, To install in a different folder, didk
Browse and select another folder. Clid: Mext to continue.

Destination Folder

ataLocal\Wisible Patient'\WP Planning 1.0,

Space reguired: 283.4MB
Space available: 59.8GE

Mullsaft Inskall Swskem w2, 46

« Back ” Mext = | | Cancel

You can change this destination folder by clicking “Browse” and selecting a new destination folder. You can also
create a new one by clicking “Make New Folder”.

AP Browse For Folder H

Select the folder to install VP Planning 1.0.6 in:

B Decktop

Dﬁ Homegroup
| & John

> /M This PC

I |4 Libraries
D'r! Metwork

Make Mew Folder | | oK || Cancel
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Select your destination folder and click “Ok”.

To continue the installation, click “Next”.
Create a shortcut
You can then decide to create a shortcut for easier access to the software. By default, a shortcut will be created on your

computer desktop but you can choose another location. You can also enter a name to create a new start menu folder or
decide to not create a shortcut.

o VP Planning 1.0.6 Setup - O
Choose Start Menu Folder
Choose a Start Menu folder for the VP Planning 1.0.6 shortouts,

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

[isible Patient\VP Planning 1.0.6

Accessibility ~
Accessories

Administrative Tools

Maintenance

Microsoft Expression

Microsoft Silverlight

Microsoft Silverlight 5 SDK

Microsoft Visual Studio 2010

Microsoft Visual Studio 2012

Startlp

System Tools b

[ ]Do not create shorteuts
Mullsoft Install Svwskem w2, 46

< Back Install Cancel

Finish the installation

To continue the installation, click “Install”.

The installation process starts.
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v VP Planning 1.0.6 Setup - 0

Installing
Flease wait while VP Planning 1.0.6 is being installed,

Extract: Qt5Cored.dl
Show details

Mullsaft Inskall Swskem w2, 46
« Back Mext = Cancel

The installation takes a few seconds to proceed. When it is done, a message indicates that the installation is over. Click
“Finish” to close the setup window.

v VP Planning 1.0.6 Setup - B

Completing the VP Planning 1.0.6
Setup Wizard
VP Planning 1.0.6 has been installed on your computer.,

Click Finish to close this wizard,

AT

VISIELE PATIENT
PLANMIMNG

« Back Cancel
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Visible Patient Planning is now installed on your computer in the chosen destination folder.

Launch the software

You can start Visible Patient Planning by clicking the shortcut created during installation (by default on the computer

desktop).

If you encounter any issue with the software installation, please contact Visible Patient at support@visiblepatient.com.

5.1.2 How to install Visible Patient Planning on Mac

Start the installation

Double click the installation file provided by Visible Patient.

A license agreement window appears. Click “Agree” to continue the installation.

If you agree with the terms
of this license, click "Agree”
to access the software. If
you do not agree, press
"Disagree."

Install the application

VP Planning 1.0.6.dmg

Software usage

VP Planning being a prototype software, it is not certified as a commercial
medical device for primary diagnostic imaging and is not certified to be used in
clinical routine and/or for patient care. VP Planning is neither FDA approved nor
CE marked. You can only use VP Planning as a reviewing, research or teaching
software.

Visible Patient Planning

Copyright (c) 2014 Visible Patient

*** SOFTWARE LICENSE AGREEMENT ***

IMPORTANT: PLEASE READ THIS LICENSE CAREFULLY BEFORE
USING THIS SOFTWARE.

Preamble

This Agreement governs the relationship between users (health professionals),
and Visible Patient, a duly registered company in France whose principal place of
business is 1 place de 'HUpital, 67091 Strashourg, France. This Agreement sets
the terms, rights, restrictions and obligations on using Visible Patient Planning
created and owned by Visible Patient, as detailed herein.

1. LICENSE

By receiving, opening the file package, and/or using Visible Patient Planning
containing this software, you agree that this Software License Agreement (SLA)

LT TR T 1 z L1

Print Save... | Disagree

Drag the Visible Patient Planning app into the application shortcut and drop it.

Click on agree
after you read
the license.


mailto:support@visiblepatient.com
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(=P Planning 1,0.6 800 2 VP Flanning 106

Pupia » P

\? VISIBLE PATIENT \P VISIBLE PATIENT

cn::l;:rm;n :pﬁig?;nglr:l%rlm" Drop it on the application folder

Visible Patient Planning is now installed.

Launch the software

Visible Patient Planning can be started from the application folder by double clicking the Visible Patient Planning
icon.

If you encounter any issue with the software installation, please contact Visible Patient at support@visiblepatient.com.


mailto:support@visiblepatient.com

CHAPTER O

Operating instructions

6.1 How to load data

Each software feature is called an “activity”. Each activity is displayed in a dedicated tab of the application’s main
window. The series activity is the main one and it is always available. From this activity, other activities can be started.

In Visible Patient Suite, two types of data can be loaded:
¢ VPZ data provided by Visible Patient
* DICOM data containing a CT or MR series.
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Wisible Patiemt Flanning 1.0.8 b4
Sories (11 4
. X - kile  Halp
I'aticnt mare IModality Aeguisition dete Image dimensicn  voxel sizc Latent pesition study deserption l'azent L Age Heferming phyaicon /
N Lung 2 b - Wiaikle arient study ANUS eMIZES
& Anatomical atlas OT 2001501/ & Anarorrica atlas ewehrey
¥ clips cpplying 0T 2015-03/27 1613737 Clips applving awehrey
o [ v iwage T NGNLFT AR FI2x 5120407 DAA w065 ¥ 077 S1AZ, 4.2 07147 VP image Fwehiey

Data is divided into series which can be visualized using the different available activities.

Four types of series are available:

I
M

J Model series (a set of 3D reconstructions)

E Anatomical Atlas series

. W Clip Applying series

Those series can then be opened in the following activities:

Image series (a medical image)

¢ 2D MPR activity, opened with an image series

* 3D MPR activity, opened with an image series and a model series

* Volume rendering activity, opened with an image series and an optional model series
* 3D Model activity, opened with an image series

* Anatomical atlas activity, opened with an anatomical atlas series

* Dicom reader activity, no input data required

 Sender activity, no input data required

In order to load a VPZ file, click “Open” and select “VPZ File”. In the file selector, select a VPZ file on your computer
and click “Open”.
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The principle is the same to load DICOM data.
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R Thoese a cirectory with RICOM images
| serles (17 & |
o - Lank in: | B9 meting sk, nI.T;'IZsPrN'arnaL-"\.'P"‘I.i\.w'\ - 0 O Q@ @ =
é — = = Name size Ivpe Latz Mo
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Click on the Compucee E
Open butten B naea

o 9 T

Select the DICOM
. SOUrce type

[iractory:
ok | | Lancal Files of vpe:
Fatent name v T T
- = 19700101 C000m0
Parenchy. Pulm. 1.0 CT S12xZ12x 431 056 xOGEx 0B -179.0450 150252, 16240 Farenchy. Pulm. 1.0
veneu TAP 1.0 oT Jl2xE12x 733

0,58 X038 X 0.8 179,546, 1583523 13285 vemews: TAP 1.0
The series are loaded

Click “Open” and select “DICOM Reader”. In the file selector, select a folder containing DICOM files and click
“Choose”.

6.2 How to visualize an image

The 2D MPR activity is dedicated to medical image visualization, particularly anatomical structures. This can be
performed in four easy steps. This activity will be introduced by presenting a liver tumor visualization.

It includes functionalities such as anatomical structures measurement and snapshots of the view.
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6.2.1 Prerequisites

]

[
‘I) Click on the
' Activity button

'I‘":- é Filz  Help

Patien: namwe IModality Acquisition date Image di 1 Winkel ziza Farient positCen Study Cescripti Patent 1L Age Refersnr phyeic
1 * VP Liver 150521 1236 16 Viible Patlant study ANDNYMIZED
. o /05425 10:10.27 vpavilowski
" rpawlowski

' Select an image

wilowski

J
/
") Select an activity (@—
and press the
Ok button

olumre Hendering

Tring= Vil wme: rerdering activiey
» New activity

s 13 Canrel

In order to start the 2D MPR activity, select an image series in the Series activity (How fo load data) and click “Launch
activity”. Select “2D MPR” and click “OK”.

6.2.2 Visualize the patient’s anatomy

Let’s get started with a short description of the activity layout.
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Visible Fatient Planning 1.0.6 =
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i Frontal view
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Sagittal view
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This activity is composed of three views, a main one (left view) representing an axial view of the image and two
secondary views representing sagittal and frontal views.

As an example, the following steps will be based on the analysis of a patient’s liver tumor.

Step 1 : Navigate through slices to localize an anatomical part

Localize the tumor

3

Visualize the
Current slice

Select the slice

Below the axial view, move the slider to navigate through image slices and localize the tumor inside the liver. To use
the slider click on it and move the mouse.
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Step 2 : Adjust window level

Regnin Pagab.

AROHTHE 2EC “RHOHTII 2B

Change the The contrast
contrast is updated

Once the tumor is localized, the window level can be changed by holding right mouse button and moving the cursor
on the image.

Step 3 : Focus the anatomical part

Sizgulul

20T RO RHGHEST TR0
ABYHYMT ZED - L0SHY KT 38 ? ‘

I{
()
The corresponding
point is display in

the other views

Pick a point
| -18M, dHE |
Wi 556 Li 1i0
( 107, 2EE, I6¥)c

Use the middle mouse button to focus the liver tumor. When clicked, all three views focus on the clicked point.
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Step 4 : Detail the anatomical area

AWONTNIZED "RHOHVMIZED

0
o Zoom in 4 Shift e g-’ 9 Move the view 9 Visualize the tumor

!

Finally, you can improve tumor visualization while rolling the mouse wheel to zoom in/out and use the shift key + left
mouse click combination to move the image.

6.2.3 Examples of other anatomical structures

The previously detailed scenario can be applied to other anatomical structures using the 2D MPR activity. The follow-
ing section lists several examples of structures that can be visualized. This list is not exhaustive.
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Lung tumor Parathyroids Kidneys

Adrenals Liver angioma Prostate

6.2.4 Additional information

Additional image information

On the 2D MPR view there is a lot of complementary image information.
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"E!'I Patient name

AMDHY ML 2ED ~ANDHY ML EED

Position
marker

156, 338]
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5
7, 288, 169):

'tE" IMage (@
information

5
1a

[-
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1. Patient name
2. Position marker (this information is also displayed at upper, left, lower and right border of the view)
e S : Superior / I : Inferior
* A : Anterior / P : Posterior
e R:Right/L: Left
3. Image information (advanced information, medical image analysis knowledge required)
* On the first line, bounds of current image window range
¢ Next, width of current image window followed by current window level

* On a third line are shown coordinates and value of last picked pixel (using mouse middle click on the
image).
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Take a measurement

(I, Click onadd Click and hold to e Distance has moved

' distance button move the distance

Anatomical structures can be measured using the distance tools. To do so, first click “Add distance”, then move
distance with the handles.

You can hide the displayed distance:

Wizlbie Faven Plarniag 19,0 a Wzibk Poe en Plamnig 190 a

B e R L K san e s e e 1, X

‘I’ o Click on hidelshow 9 Distances have been hidden.

distance button Click the button once again to display them.

And also remove distance:



SDM-UM-VPSuite-Planning-1.0.13-en_v1 Visible Patient Planning

Select the distance
toremowve or "ALL'

gt a distance o remove

O

e—_. '
Click OK to

confirm

Wiz Pali Parring 1205 ©

]
‘l‘ Click on hide/show i BT e
' l-J lf, -

distance button

TR

The distance has
been removed

e ——— st [ 4] @] e e o —— i

Change main view image orientation

o)

9 Orientation has been changed to frontal

[
I

J
button ’ Select an
' orientation

(0]
' o Click on orientation

Main view orientation can be switched by selecting the desired orientation in the dedicated menu. When the main
view orientation is changed, the other views adapt their orientation in order to display all axes at the same time.
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Save a shapshot

PagTas

RHCEHEXISED RHOHEH LEED

Save snapshot as

Lanit in S crrpmazebat LA~ = I+ - P

B e s

FLe nzri=

Pl or mypee: | Froage #1a O ipg =g -5t ane i - [

9 Save it on your computer

O
' o Click on snapshot button

In order to save the current view as an image, use the snapshot button.
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Get physical value of a voxel

“amain

9 Th'? C':JCJTC“”H:@ &' ‘ f ]]2 29'0. ]6?] H ?a ARCHIMIZED *ARGHT KLEED
value are updated -

e — I . WeT 27 b

I

1
‘l o Click on the image

A left mouse click on the image displays the voxel coordinates and value of the voxel under mouse cursor. The unit of
this value depends on the image type.

6.3 How to visualize a 3D model

The main purpose of the 3D model activity is to the visualize and interact with your 3D model.

6.3.1 Prerequisites

In order to start a 3D Model activity, a model series is required. Select it from Series activity (How fo load data) and
click “Launch activity”, or double click the series.

6.3.2 Visualize the patient’s anatomy

Let’s get familiar with the activity layout. There is one main view in the 3D model activity.
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1906 "Cha langio Carcinoma

D view

In this 3D view, and thanks to the organ manager, you can perform several interactions with your model.
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Organs Manager x
Organs
Check all Uncheck all Invert S'aE-]EEtiDI'lI
organ_hame volume cc
v larieries o8.08
v | biliary tract 85.68
9 @ v | bones 530.23
Hide | show organs ¥ fhepatic veins  36.66
v |liver 1451.22
v | portal vein 35.34 Py o
segment 1 55.62
segment 2 132.06 List of organs
SEEmMENt 3 111.29
segment ¢ 90.96
egment 5 400,06
segment 6 26062
segment 7 391.61
¥ | tumor 2.02
Material
9 o— | .-Cu]nr
Modify selected . |
organ color and opacity Opacity : | ' | | o TG

The organ manager lists all organs present in the 3D model. It allows to hide/show organs of the model and to change
their appearance by modifying their color or opacity. The organ manager also gives information about organ volumes.

As an example, the following steps will be based on the analysis of a patient’s liver tumor.
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Step 1 : Hide organs to visualize an anatomical part

Hiding organs allow you to
9 Uncheck unwanted organs 9 i .,uaj_ N J1 3.,,. o
visualize the live

)
‘I) Open the organ
' manager

Organs Manager %

Check all Unckeck all lnwvert sel=ction

e wakime er
fueries e
biliary reaet FRAR
530.23

[ [

Vipacy 10

Some organs may obstruct the visualization of anatomical parts. Per the organ manager, these organs can be hidden.
To do so, open the organ manager and uncheck the organ you want to hide. You can then display it again by checking
back the organ’s visibility box.

Step 2 : Modify an organ opacity

J
/
‘u’ o Open the organ

manager

kR Pazere Paario 100

argar_ aame i o
e iz
Li_fary Lt

H—
segme. &
segume.

Rnrorinl

You may also want to visualize the inner part of an organ. The organ manager allows you to modify the opacity of an
organ.

To do so, open the organ manager, select the desired organ and modify the opacity with the slider underneath the organ
manager.
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Step 3 : Detail the anatomical area

The 3D model activity allows you to interact with your model.

You can rotate your model by clicking and holding the left mouse button while dragging the cursor.

Wisible Paient Planning 1.0.6 x Wisible Pagicnt Flanning 1.0.6 u

1906 °Cholangio Carcinoma 1906"Cholangic Carcinoma

The orientation
marker is updated

You can zoom in or out by using the mouse wheel.

Wisible Paient Planning 1.0.6 £ Wisible Pagicnt Flanning 1.0.6 u

® £

1906 °Cholangio Carcimoma

o Zoom in 9 The view has been updated

Finally, you can shift your model by clicking and holding the middle mouse button while dragging the cursor.
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Wisiblz Patient Flanning 1.0.0 " Wisible Paent Flanning 1.0.6 "

v il 4
R RN

1906 Cholangic Carcinoma

4—")-5 o Move the view 9 {::.u(arhz»- the
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6.3.3 Examples of other anatomical structures

The previously detailed scenario can be applied to other anatomical structures using the Model activity. The following
section lists several examples of structures that can be visualized. This list is not exhaustive.
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Lung tumor Parathyroids

[P r— - EELETEET

Adrenals Liver angioma Prostate

6.3.4 Additional information

Additional image information

The Model activity displays the patient’s name and an orientation marker on the 3D view.



Visible Patient Planning
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Reset the view

s updated
ding by

Click on the reset The viev
axial view button acc

Wirkis Paliunt Parnng 1ove - ins Palinnt e ng 1o

At any moment, you can reset the view using one of the three reset button located above the main view. These buttons
reset the view to axial, frontal or sagittal view.

Save a shapshot

Click on snapshot button

Vi biw Pt mat Parring 10 * 9 Save it on your computer

Save snapshaot as

Lk in B mpeseazehat - 0 Q@ oxE
B comouter

Tle name:

Pl il g |1 file (i * e, ™ 1 Vi - el

If you want to save the current view as an image, use the snapshot button.
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6.4 How to visualize an image with a model
The 3D MPR activity is dedicated to the visualization of medical images and 3D models. The main purpose of this

activity is to visualize your 3D models with their corresponding medical images.

This activity includes functionalities such as measurements of anatomical structures and saving snapshots.

6.4.1 Prerequisites

s
U Click on the
g e Activity button

m > File | Felp |

Farient T Agr Redering phpsic
AMOKNYMEZED

+

Image dirension Vel sins Patient asition Sty Sescriprion
isiak Datient stud
3D Mcdel

yoawlowzkl

., O
1
‘. Select an image

' and a model

.68 1 0.68 1 1.6 -172.346, -153.252, 1528.2 VI imagc

J
". Select an activity @t

' and press the
Ok button

i g=Vial me rerdrring activiry
» New activity

Caneel

In order to start a 3D MPR activity, an image series and its associated model series are required. Typically, these data
are loaded from a VPZ file.

Select both series from Series activity (How to load data) by holding the Ctrl key pressed during the series selection.
Click “Launch activity”, select “3D MPR” and click “Ok”.

6.4.2 Visualize the patient’s anatomy

The 3D MPR activity layout is composed of three views.
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Vislkle Patient Planning 1.0.6 E
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mode
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The main view displays your 3D model and the associated image. The two other views display the frontal and sagittal
views of the image.

As an example, the following steps will be based on the analysis of a patient’s liver tumor.

Step 1 : Hide organs to visualize an anatomical part

s

s
| |
‘l) Click on the organ (l) ; The organs are hidden, you can
] L eck the st e ; ]
' o Manager view button ' Uncheck the organs to hid visualize the tumor and vessels

Organs Manayer ®
tigana
19067 The lasgia Zarelaces Lheckell Unebock all [rvert selzetion 1908 “CLulmingd

orgal e woluce o
nrteTies Lnkraomm

o biliary traer Uik owey
tanes Uk amen

Cd FrEnnr veirs [inkrow

| portal vein  Unkrows
segment 22 Unkrows
segmenl 2 Ui
segmenl 3 U
segmenl T2 Unbiow.
segment ol Unboow
SEFMENT 6 Unkrown
sEgmEm T Unkrown

skin Unkrowa
¥ umor Unkrowa
Material
Tl
Upecity ¢ Fs

In order to visualize the tumor located inside the liver, you can hide the unwanted organs. To do so, click on the organ
manager button and unselect the organs that must be hidden.

For more detail on how the organ manager works, please refer tor the 3D model activity documentation.
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Step 2 : Rotate the model to get a global visualization

(e Paggalu.

o langl e CArcinomEa

[-306, 365]
W: 671 L: 29.5
[ BO, 136, B5):

The model The orientation

Rotate the model ; )
is rotated marker is updated

In order to rotate your 3D model, click and hold the left mouse button on the main view and move the cursor. The
model and the image will rotate accordingly.

Step 3 : Detail the anatomical area

o Zoom in i Visualize the
tumor

Use the mouse wheel to zoom in or out. You can shift the view by pressing and holding the Shift key, while holding
the middle mouse button and dragging the mouse on the view.
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Step 4 : Update the current slice

The current slice
is updated

©

Visualize the
Current slice

-8-
e

Select the slice

Use the slider under the main view to change the current slice. The slice corresponding to the selected orientation will
be updated accordingly.

Step 5 : Measure an anatomical part

Click on the add

Click and hold to
: — move the distance Distance has moved
distance button

1
(4]
v

Use the add distance button to place a new measure on the view. Once created, the distance can be moved by clicking
and holding the left mouse button on one of the two handles located at the extremity of the segment.

6.4.3 Examples of other anatomical structures

The previously detailed scenario can be applied to other anatomical structures using the 3D MPR activity. The follow-
ing section lists several examples of structures that can be visualized. This list is not exhaustive.



SDM-UM-VPSuite-Planning-1.0.13-en_v1 Visible Patient Planning

[ENS—————

Lung tumor Parathyroids

[P r— 5 P —

Prognathism Uterus

[ rr— [ p———

Adrenals Liver angioma Prostate

6.4.4 Additional information

Additional image information

On the 3D MPR view there is a lot of complementary image information.
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Negarml

: 435 L: 48.5
149, 321, 106): 232

1. Patient name

2. Image information (advanced information, medical image analysis knowledge required)
* On the first line, bounds of current image window range
* Next, width of current image window followed by current window level
* On a third line, coordinates and value of last picked voxel.

3. Orientation marker

Adjust window level

Hegam, Szl

(2

The contrast
s updated

Lr 160.5
25d, 113): 68

You can change the window level by right clicking and holding the button while moving the cursor.
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Focus an anatomical part

Nzl sl
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The two other plans
9 meet on the
picked point

Use the middle mouse button to focus an anatomical part. When picking a point on one view, all three image planes
(axial, frontal, sagittal) will intersect on that point.

Reset the view

Click on the reset The view is updated
axial view button accordingly

1#08 Chalumgia Carcincma 20 “ho 180Tl CATCLTLOTA

[-134, 293]
Le 79.5 ) We 427 L1 79.5
30, 101): -1000 { 336, 30, 101): -1lo00
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At any moment, you can reset the view using one of the three reset button located above the main view. Those buttons
reset the view to the axial, frontal or sagittal view.

Select image orientation

O
)

Select an
orientation

0@ :
' o selector

The orientation mode can be selected using the dedicated menu located under the main view. Once the orientation is
changed, the slider updates the corresponding view when moved.

Select number of image planes

i ~lick aon the
‘I‘ the One ¢lice moda the current orientation
' e t the One slice e slice slayed

The number of displayed image planes can be changed using the selector located under the main view. Three modes
are available :

* No slices removes all image planes
* One slice only displays the plane of the selected axis

* Three slices displays all three planes
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Save a shapshot

Save snapshes as

Ltk in 0 s b -~ O 9 o |-
M coecuia

Fle nemz

Flesoo o | [magzdle 7700 “ped omp ".ang i - Camel

9 Saveiton your computer

F
D@ -
ClICK on snapshot buton

In order to save the current view as an image, use the snapshot button.

Measurement in side views

To get an explanation on how to perform a measurement on a 2D medical image, please refer tor the 2D MPR activity
documentation at section Take a measurement.

6.5 How to visualize a volume

The Volume rendering activity is dedicated to the visualization of the medical image as a volume rendering. The
activity allows to integrate the associated 3D model into the volume rendering for a better understanding of the patient
anatomy.

This activity includes a transfer function manager which allows to change the display of the volume rendering accord-
ing to the anatomical parts you want to visualize.

6.5.1 Prerequisites

In order to start a Volume Rendering activity, an image series is required. Optionally, its corresponding model series
can be associated. Select the series in Series activity (How fo load data), click “Launch activity”, select ‘“Volume
Rendering” and click “Ok”.

6.5.2 Visualize the patient’s anatomy

Let’s get started with a short description of the activity layout.
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Transfer function
manager

— ©

Axial view &
Transfer function editor

This activity is composed of two views. The main one on the left displays the volume rendering of your image. The
view on the right is composed of two tabs. The first one displays an axial view of your image. The second one is a
transfer function editor.

As an example, the following steps will be based on the analysis of a patient’s liver tumor.

Step 1 : Hide the 3D model

AICK on1ne show 9 The 3D model is hidden
mesh button

CElww &

bolanglo Carcliams #0h “Cholungia Cercinome
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If the activity has been launched with an image and a model, you might want to hide the model in order to see only
the volume rendering. To do so, uncheck the “Show Mesh” button.

Step 2 : Select a transfer function

s are updated with the
transfer function

Il.
‘I’ Click on transfer
' function selector

You can change the volume rendering tranfer function in order to display other anatomical parts. The transfer function
establish a correspondance between pixel values and colors in order to highlight specific information. To change the
tranfer function, click on the transfer function selector and select the one you need.

Step 3 : Adjust the window level

ot 0 K| 8 b Pk 1038 G Tanaa T b1 K| 6 b Puakdey 13 B Tanena = 2

Lgisl L FEEew «

Both views are updated according
to the new contrast

T
_")_’ o Change the
' contrast
!

The volume rendering can be adjusted by changing the window level of the medical image. This can be perfomed
exactly as in the 2D MPR activity (Step 2 : Adjust window level).
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Step 4 : Display a 3D model into the volume rendering
As in step 1, you can display 3D models by clicking on the “Show Mesh” button. The organ manager is available in

this activity. Thus, you can change opacity and color of the organs models like in the 3D model activity. For the next
steps, we will be displaying the patient’s liver tumor in the volume view.

Step 5 : Detail an anatomical area

The volume rendering interactions are the same as the interactions in the 3D model activity.

Step 6 : Use the 3D slice cursor

C'perater parametars x
. View | Help Eadiuz 5] R
) = o
‘|) . Hida erose
' S BB shov normal aoss
Canenl Ay

. Showr fcll cross

@@
—

Click on Show 3D
slice cursor

]
|
\._\__. ‘ll Click on Configure 3D slice cursor
' and update the cursor radius

Winke Palisnt Rarnng 1008 "

langlo Cazclooms

Mowve the cursor on
the axial view
The slide cursor
Is updated
accordingly

In order to localize a point in the volume rendering view, you can use the 3D slice cursor available in “View” menu:
e click “Show 3D slice cursor”

¢ click “Configure 3D slice cursor”.
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Then, you just have to pick a point on the right side view using the middle mouse button. The related point will be
displayed in the volume rendering view using a white sphere. On the image above, the cursor is moved on top of the
patient’s liver tumor.

The negato interactions are the same as in the 2D MPR activity.

Step 7 : Update the cropping box

Use the handles to update
the cropping box

"‘ o Click on the Show
' cropping box button

15304"Cholangio Carcipoma 1906 “Cholengio Carcinoma

The visualization of the volume can be imroved by using the cropping box. To use it, click “Show/Hide box cropping”.
It can then be moved or resized by clicking and dragging one of the handle at the side of the box. The volume will be
cropped accordingly.

You can reset the box by clicking “Reset box cropping”.

6.5.3 Examples of other anatomical structures

The previously detailed scenario can be applied to other anatomical structures using the Volume Rendering activity.
The following section lists several examples of structures that can be visualized. This list is not exhaustive.
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Parathyroids

Adrenals Liver angioma

6.5.4 Additional information

Additional image information

The volume rendering view displays an orientation marker and the patient’s name, just as in the 3D model activity.
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Transfer function editor

Click on the New button
to create a new ransfer
function

Wisible Paticnt Planning 1.0.6 ®
‘ L

Click and drag a point
to mowve it

|‘ 9 Click a point using the right

mouse button to delete it

[ ]
(2

|) o Double click on a point to

change his color

The volume rendering is
Updated accordingly

The transfer function manager allows one to create, reset, rename, delete, save and load transfer functions. Per the
transfer function editor, you can customize your functions by plotting colored points on your image’s histogram.

Save a snhapshot

Snapshots of the volume rendering view can be done using the snapshot button, just as in any other activity.

Change 2D negato orientation
To get an explanation on how the cross displaying system works, please refer to the MPR2D activity documentation

(see Change main view image orientation).

6.6 How to use the Anatomical Atlas Activity

The Anatomical Atlas activity is dedicated to the visualization of segmented anatomical parts thanks to colored image
areas called atlas.

6.6.1 Prerequisites

In order to start an Anatomical Atlas activity, an anatomical atlas series is required. Typically, these data are loaded
from a VPZ file. Select the series from Series activity (How fo load data) and click “Launch activity”, or double click
the series.
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6.6.2 Visualize the patient’s anatomy

Visikble Patlent Planning 1.0.8 .

Seres [1) M B 5onsnmies] arlns - Lang 7)) 36

[-404, 180]
We 584 L:-112
( 399, 238, 244):
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The activity includes an image view allowing one to localize segmented anatomical parts per colored image areas.

As an example, the following steps are based on the analysis of a patient’s lung tumor.

Step 1 : Update the anatomical atlas transparency

The atlas transparency
s updated

slider to change
e atlas transparency
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The Anatomical Atlas activity allows one to change the atlas transparency to enhance the understanding of the different
anatomical parts. To do so, use the transparency slider located under the image view. The atlas can also be hidden by
unchecking the visibility box next to the transparency slider.

Step 2 : Localize an anatomical part

The tumor is displayed
in green

/ ]
[ [
Use the slider to change ; ; ;
‘I‘ the ent slice and |J . ‘l’ Use the transparency slider The tumor can be visualized
-t the current slice and locate -

to visualize the image under the atlas

the tumor

In order to localize a specific anatomical part, use the slider located over the transparency slider. Once the slice is
selected, the transparency can be updated to improve the visualization of the tumor.

6.6.3 Examples of other anatomical structures

The previously detailed scenario can be applied to other anatomical structures using the Anatomical Atlas activity.
The following section lists several examples of structures that can be visualized. This list is not exhaustive.
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Adrenals Liver angioma Prostate

6.6.4 Additional information

Additional image information

As in the 2D MPR activity, image information is displayed on the view.

1. Patient name

2. Position marker (this information is also displayed at upper, left, lower and right borders of the view)
e S : Superior / I : Inferior
e A: Anterior / P : Posterior
e R:Right/L: Left

3. Image information (advanced information, medical image analysis knowledge required)
* On the first line, bounds of current image window range
» Next, width of current image window followed by current window level

* On a third line, coordinates and value of last picked voxel.
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Adjust window level

As in the other activities including a 2D negato, window level can be changed by right clicking and holding the button
while moving the cursor. Only the image window level is impacted, the atlas display remains unchanged.

Select the orientation mode

As in the other activities including a 2D negato, the orientation mode can be selected using the selector located under
the main view. Once the orientation mode has been set, the slider updates the corresponding view when moved.

Save a shapshot

In order to save the current view as an image, use the snapshot button, as in other activities.

6.7 How to visualize organ segments

The Clip Applying activity is dedicated to the visualization of organs segments (Please note that organ segments are
approximated). Clips can be placed on the organ’s network in order to display the different segments and approxima-
tions of the computed volumes.

6.7.1 Prerequisites

In order to start a Clip Applying activity, a clip applying series is required. Typically, these data are loaded from a
VPZ file. Select the series from Series activity (How to load data) and click “Launch activity”, or double click the
series.
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6.7.2 Apply clips on an organ’s network

Visihle Patiant Planning 1.0.6 x
seice (1) A | WP Clipapolying - 19001 Liveuo i K
L4 N & (B :
~o ‘B @ [ -'M!-.

click on the network 0¥=01 LiverTumor

The activity includes a 3D view allowing one to visualize the organs segments.

Step 1 : Hide organs to visualize an anatomical part

k on the organ
ager button

0@ :
v ©

Grgans Manager

“hecl all Tnehoce 1] Toverr solersion

Farersd

The first step is to hide anatomical parts that obstruct the tumor visualization with the organ manager.

For more information about the organ manager, please refer to the 3D model activity documentation.
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Step 2 : Detail the anatomical area

In the main view, the same interactions as in the 3D model activity (rotation, zoom and translation) can be performed.

Step 3 : Clip applying simulation

] ]

{ (

n) o Click on the network ‘l’ 9 Place a clip to include all the tumors
' I edte rie:

‘ o place a clip ' nside the re tories

Targeted organ: 946cc 0
Slmulated resected part: 298cc (31.3%)

Simulated remaining part: 647cc (62.5%) Once the simulation has been performed
Targeted organ nodules: 5.63ce final volum putation are displayed
on the top left corner of the view.

Healthy organ: 939cc
Simulated remaining healthy part: 646cc ((6&.8%)
(see the help menu for more information)

To show a segment corresponding to a network section, right click on the corresponding section. To hide a segment,
simply right click on it. Approximated volumes of several organ parts, such as resected part, remaining part, and
remaining healthy part are computed accordingly.

Volumes approximation method

Simulated resected part:

Volume of simulated resected part = volume of all displayed segments

Percentage of simulated resected part = volume of simulated resected part / targeted organ volume
Simulated remaining part:

Volume of simulated remaining part = targeted organ volume — volume of simulated resected part

Percentage of simulated remaining part = volume of simulated remaining part / targeted organ volume
Targeted organ nodules:

Volume of targeted organ nodules = sum of nodule volumes located inside the targeted organ

Nodules : mass or lump detected inside the targeted organ and present in the 3D modeling

Healthy organ:
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Healthy organ volume = targeted organ volume - volume of targeted organ nodules
Simulated remaining healthy part:
Volume of simulated remaining healthy part = remaining organ volume - remaining nodules volume

Percentage of simulated remaining healthy part = volume of simulated remaining healthy part / healthy
organ volume

6.7.3 Examples of other anatomical structures

The previously detailed scenario can be applied to other anatomical structures. Clip applying can also be used to
visualize lungs and kidneys segments.

Visihis Patiant Planning 1.0.5 x NISIBIz Faf £nt Fnning 1.0.6 =

Baail B W hpoppyeg oo ag i & Seree 1 K| U U upipe g 00 Rl B 1) 4
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VP HidnepSeguents

Tee
lated cuneiniog healthy jert: Sloc |

53 BALD MAHL £AY MAFR INESFNAR:

Lungs Kidneys

6.7.4 Additional information

Vascular and airways territories estimation

Vascular and airways territories proposed in this activity are an approximation of the real patient anatomy. The method
used to estimate these territories is based on the organ vasculature or the organ airway tree and the method accuracy
directly depends on the tree segmentation quality. Territories estimation is the result of the following process.

A B C
[V [ imege voxe! [ e

First, the vascular or airway tree segmentation is used to compute tubular central paths (A). Then these central paths,
who represent the tubular structure, are labeled by trained medical professionals to associate each path to an organ
territory . Then, for each image voxel of the targeted anatomical structure, the method finds the closest central path
and associate the same organ territory (B). Finally, the labeled image result is meshed to obtain all territories estimation

©).
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The method accuracy directly depends on the tree segmentation quality. Image resolution, contrast product diffusion
inside the organ vascular system during the image acquisition, etc, may have an impact on the territories estimation.

Additional image information

As in the 3D model activity, the patient’s name and an orientation marker is displayed on the view.

Save a shapshot

In order to save the current view as an image, use the snapshot button.
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CHAPTER /

Maintenance

No maintenance is required for Visible Patient Suite. To control software distribution, a license system is used in each
software of Visible Patient Suite.

7.1 Planning

Planning software comes with integrated license which are granted for 6 months.

7.2 License update

60 days before license expiration, a popup with information about expiration date appears each a software is started.

It is recommended to check for a new software version if the expiration date is less than 30 days away. If there is no
new version, please contact the support for a new license.
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CHAPTER 8

Troubleshooting

8.1 General troubleshooting

8.1.1 I can’t open my DICOM file

DICOM is a standard for medical data. This standard implementation varies from one company to an other. If the
software can’t read your DICOM files, more information is available at the end of the DICOM reading process. When
the process is over, a popup appears. Click “Details” to see additionnal information:
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Click on the

0
' Open button

Reading process over

The reading process is over @ 1 series has been found,
Please verify the log repart to be informed of the potential ermors

m pg report : 2 critical, 1 waming and 5 information messages,
el Mesgage

1- & Crirical DHCOM S0P Class UID "12.840,10008.5.1.4,1.1. 126" i not supparted by the seleceed reader.,

2. & Critical DHCOM 500 Class ULD "1.2.8440, 10008.5,1.4,1.1.128" is not supported by the selected reader.

.'-t. s Warning viomel depth has been computed using the image slice positions. The computed wahse is 3.4 instead of 5 for the SliceThickness tag.
4- & information The instances have been sorted using the value of tag (0020,0013).

5 B Information The instances have been eorted using the slices positions.

6| & Infoermation The Instance=s have been sorted using the slices positons.
7| & Information Can't apply any fileer : “PesiironEmEsionTomographyimagestorage’ SOPClassUID (s not supported.
& B Information Can't apply any filer : "PesitronEmEsionTomographylmageStorage’ SOPClassUID is not supported.

l Ok Cancel

You can see several messages which are classified this way:

Icon Signification | Consequence

Information Information about reading process

4l
L
ﬂ Warning Information that can induce wrong reading

Critical Critical error, the series is not read at all

Should you encounter any problems with DICOM reading, please contact Visible Patient support.

8.2 Organ’s segments visualization troubleshooting

8.2.1 I don’t see any volume displayed

If this message is displayed in the upper left corner:
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Note: Incoherence detected during volume computation

The system has detected an incoherence in volume computation. Consequently, the system displays this message to
warn you about a problem with the computation of segment volumes. This message is a risk control measure. Please
contact Visible Patient support if you encounter this problem.

8.2.2 | see a warning about simulated vascular territories in Clip Applying activity

When the Clip Applying activity (Organ’s segments visualization) is started, this message is displayed in red:

Note: Simulated Vascular Territories are computed from the selected network. The precision is then fully dependent
of the native image quality.

This message is expected and is a reminder about the organ’s segments computation and the fact that this modeling
depends on native image quality. So the proposed segments are an approximation of the reality.
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