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Preface 
 

Intended Use 

The Vue PACS is an image management system whose intended use is to provide completely 
scalable local and wide area PACS solutions for hospital and related institutions/sites, which will 
archive, distribute, retrieve and display images and data from all hospital modalities and information 
systems.   The system is to be used by trained professionals including, but not limited to, physicians 
and medical technicians.   

The system contains interactive tools in order to ease the process of analyzing and comparing three 
dimensional (3D) images. It is a single system that integrates review, dictation and reporting tools to 
create a productive work environment for the radiologists and physicians. 

Application Specific Intended Use 

The system contains interactive tools in order to ease the process of analyzing and comparing three 
dimensional (3D), CT Perfusion (CTP) images. It is a single system that integrates review, dictation 
and reporting tools to create a productive work environment for the radiologists and physicians. The 
system contains a Perfusion module with interactive tools to ease the process of analyzing and 
comparing Computed Tomography Perfusion (CTP) images of adult patients. The Arterial Input 
Function (AIF), Venous Output Function (VOF), and Brain Centerline are automatically detected with 
the ability for manual correction by the user. Blood perfusion parameters are automatically calculated 
and displayed as a set of user friendly perfusion maps and perfusion tables summarizing the results. 
The perfusion maps include relative Cerebral Blood Volume (rCBV), relative Cerebral Blood Flow 
(rCBF), Mean Transit Time (MTT), Time to Peak (TTP), and Time to maximum impulse response 
function (TMAX). The perfusion tables include the calculation of parameters related to tissue flow 
(perfusion) and tissue blood volume. 

Indications for use   

The Vue PACS is an image management system whose intended use is to provide completely 
scalable local and wide area PACS solutions for hospital and related institutions/sites, which will 
archive, distribute, retrieve and display images and data from all hospital modalities and information 
systems. This includes the display of structured reports from CAD systems with DICOM "for 
presentation" mammography images. The system is to be used by trained professionals including, but 
not limited to, physicians and medical technicians.  

The system contains interactive tools in order to ease the process of analyzing and comparing three-
dimensional (3D) images. It is a single system that integrates review, dictation and reporting tools to 
create a productive work environment for the radiologists and physicians.  

The system contains a Perfusion module with interactive tools to analyze and compare Computed 
Tomography Perfusion (CTP) and MR Perfusion (MRP) images of adult patients. Blood perfusion 
parameters are automatically calculated and displayed as a set of perfusion maps and perfusion 
tables. The perfusion tables include the calculation of parameters related to tissue flow (perfusion) 
and tissue blood volume.  

The system contains a Diffusion Module with interactive tools to ease the process of analyzing and 
comparing MR Diffusion Weighted images (DWI) and MR Diffusion Tensor Imaging (DTI) of adult 
patients. This module is used to visualize local water diffusion properties from the analysis of 
diffusion-weighted MRI data.  

The system supports Subtraction with interactive tools to aid with the analysis of Digital Subtraction 
Angiography (DSA) images in both interventional radiology and cardiology. Subtraction automatically 
subtracts a mask from contrast frames of an X-Ray Angiography study for visualization of vascular 
anatomy and pathology of adult patients.  

The Lesion Management Application is a module that works with Vue PACS for measurement of 
lesions or regions of interest identified by trained users; tabulation of measurements, categorization of 
tumor response in accordance with user-selected standards, and follow-up record of findings. Lesion 
Management Application is not to be used for mammography.  
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The Vue Motion software program is used for patient management by clinicians in order to access 
and display patient data, medical reports, medical data, and medical images for diagnosis from 
different modalities including CR, DR, CT, MR, NM, ECG, and US.  

Vue Motion provides wireless and portable access to medical images for remote reading or referral 
purposes from web browsers including usage with validated mobile devices. This device is not 
intended to replace full workstations and should be used only when there is no access to a 
workstation. For primary interpretation and review of mammography images, only use display 
hardware that is specifically designed for and cleared by FDA for mammography. 

Contraindications  

There are no contraindications identified as Vue PACS is a software medical device and is not 
exposed to the patient or user. 

Safety 

WARNING 

Warnings are directions, which if not followed, could cause injury to an operator, patient 
or any other person, or could lead to a misdiagnosis or mistreatment. 

 

CAUTION 

Cautions are directions, which if not followed, could cause damage to the equipment 
described in this Instructions for Use and/or any other equipment or goods, and/or cause 
environmental pollution. 

 

General Limitations of Use 

WARNING 

Do not use the Vue PACS for any application until you have received adequate and 
proper training in its safe and effective operation. If you are unsure of your ability to 
operate this equipment safely and effectively DO NOT USE IT. Operation of this 
equipment without proper and adequate training could lead to clinical misdiagnosis. 

 

WARNING 

Vue PACS must be operated in an environment where the minimum specified 
requirements for hardware and network performance are met. 

 

WARNING 

Do not use the Vue PACS for any purpose other than those for which it is intended. 
Operation of the Vue PACS for unintended purposes, or with incompatible equipment, 
could lead to clinical misdiagnosis. 

 

WARNING 

Use of this product in a way not described in these Instructions for Use, could lead to 
clinical misdiagnosis. 

 

WARNING 

The Vue PACS system can display both lossless and lossy compressed images. The 
user’s ability to analyze images depends on the quality of the image data the user 
intends to analyze. Lossy/irreversible compression affects the quality of the image. The 
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user is responsible to ensure that the image’s quality is adequate enough for the review 
purpose. 

 

WARNING 

When running Vue PACS Client with a virtualization solution (Citrix XenDesktop®), a 
degradation in image quality, as well as skipped frames, may occur, based on the 
network bandwidth and virtual machine configuration. 

 

 

WARNING 

Before the study is closed, verify that images are copied or backed up successfully. 

 

 

 

WARNING 

Before the study is deleted, verify that images are copied, archived or backed up 
successfully. 

 

WARNING 

Be careful when editing the Report. In some parts of the report it is possible to change 
the information created automatically. 

 

WARNING 

Make sure that you are using appropriate monitors, and that they are properly configured 
and calibrated prior to using Vue PACS especially for clinical application such as 
Mammography . 

 

WARNING 

Never switch the IT equipment off using the POWER ON/OFF switch while the software 
product is still running, as this may damage data integrity, which can lead to loss/damage 
of patient-related data. Always exit the software product before switching off the IT 
equipment. 

 

WARNING 

Do not install unsupported software on the Vue PACS system as this could interfere with 
diagnosis/interpretation, and/or cause loss of or damage to patient-related data, and/or 
introduce computer viruses. 

 

WARNING 

Hardware Characteristics, resolution settings, and viewing environment all affect the 
displayed image quality. It is the responsibility of the user to ensure that the displayed 
image quality is fit for purpose. Incorrect monitor setup can lead to 
misdiagnosis/misinterpretation. Check the display performance regularly. 
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Application Specific Limitations of Use 

WARNING 

If the temporal resolution of the scans is greater than 4.0 seconds, quantitative perfusion 
measurements are not provided. The color maps and numeric values represent relative 
values only. Specifically, when applying the Summary Maps functionality note that for 
cases with such poor time resolution there are no standard recommended threshold 
values for the reduced CBV and increased MTT. 

 When thick‐slice Brain images are viewed in the slab mode some partial volume 

artifacts might occur. 

  When loading images into CT Perfusion, all images which contain 16 bit data are 

converted into 12 bit images.  

 

WARNING 

There are no standard recommended threshold values for the Summary Maps 
calculation in conjunction with the Arrival Time Insensitive method. When using the 
system default thresholds for the Summary Maps, after applying the Arrival Time 
Insensitive method, the Summary Maps results may not be optimal. 

 

 WARNING 

The application results should not be used as a SOLE basis for diagnosis. 
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Introduction 
CT Perfusion is a clinical tool for evaluating perfusion parameters related to blood flow and blood 
volume in the brain.  

The application uses as input a collection of images obtained by scanning the patient repeatedly 
during 40-60 seconds with a Computed Tomography (CT) scanner after intravenous injection of 
contrast material. 

Based on the input data and on calculation of blood supply parameters, the application assesses the 
volume of ischemic tissue. 

The application provides: 

 Automatic selection of reference artery 

 Automatic selection of reference vein 

 Automatic calculation of the brain symmetry plane 

 Automatic motion correction 

 Calculation of perfusion maps based on input data, including: 

 rCBV 

 rCBF 

 TTP 

 MTT 

 TMAX 

For further details on the perfusion maps, see Section Analyzing Perfusion Calculation 
Results.  

 Automatic selection of the affected hemisphere of the brain 

 Segmentation of two ischemic regions marked as Lesion and Hypoperfusion. The 

segmentation of each region is based on thresholds and parameters configurable by 

the user. 

NOTE: The values for blood volume and blood flow are shown in relative units up to an arbitrary 

multiplicative constant. Relative units are used because partial volume effects prevent absolute 

quantification. 

The results yielded by the Perfusion application are complementary to the data provided in the 
original CT scan, and are used in conjunction with the reading of the original CT study to 
enhance accuracy of the diagnosis and facilitate indication of the desirable course of 
treatment. 
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Perfusion Application Workflow 
When the original CT study is loaded to the CT Perfusion application, the application identifies a 
reference artery and reference vein, identifies the brain centerline, and marks the results on a 
standard Temporal Maximum Intensity Projection (TMIP) series.  

On the basis of this data, the user can initiate the perfusion calculations, the results of which are 
displayed in a set of maps. Measurements of parameters for specific Regions of Interest (ROIs) are 
presented in tables. 

Finally, a segmentation of the Lesion and Hypoperfusion areas is marked on the TMIP image. 

A typical workflow includes the following automatic and manual steps: 

1. Loading of the study to the CT Perfusion application—Executed by the user. 

2. AIF Indication—Executed automatically by the application while allowing manual corrections 
by the user. 

3. VOF Indication—Executed automatically by the application while allowing manual corrections 
by the user. 

4. Identification of the brain center line—Executed automatically by the application while 
allowing manual corrections by the user. 

5. Automatic calculation of a brain mask. 

6. Automatic calculation of a TMIP series. 

7. Motion correction. 

8. Calculation of the perfusion parameters—rCBV, rCBF, TTP, MTT, and TMAX.  

The parameters are calculated automatically by the application and displayed as a set of 
perfusion maps. 

9.  Measurement of the above parameters for ROIs drawn manually by the operator. These 
measurements are displayed in a table. 

10. Segmentation of two ischemic regions marked as Lesion and Hypoperfusion  The 
segmentation of each region is based on thresholds and parameters configurable by the user 
(see Section Determining Perfusion Settings). 

Loading the Study 
To load a CT perfusion study –  

1. In the Vue PACS client, highlight the study in the Archive Explorer. 

2. Select Load To >Perfusion from the right-click menu. 
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The initial layout includes:    

 The calculated TMIP images  

 The scanned series 

 The AIF and VOF graph 

 A temporal slider 

 A Perfusion ribbon offering tools for controlling the workflow and for adding manual 

calculations 

The following illustrations show the initial layout on landscape and portrait monitors. 
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By default, the graph shows the AIF and VOF curves. Alternatively, you can choose to display the 
curves of the default and/or additional candidate VOF and AIF points by using the check boxes at the 
top of the graph area (see section Adding Arteries and Veins). 

  

Use the temporal slider at the bottom of the screen to view the slices throughout the scan period. 

 

Right-click anywhere in the image display area to select image manipulation activities, such as 
windowing, zooming, panning and others. For a description of all image manipulation tools available 
in the Vue PACS application, see the Vue PACS help. 

 

Use the mouse wheel to scroll through the series images. 
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Perfusion Ribbon 

 

# Description 

1 Next Step—Click to progress to the next step in the perfusion calculation. 

2 Select Step—Select the next step in the perfusion calculation. 

3 Calculate Perfusion Maps—Click to initiate the calculation of perfusion maps. 

4 Add New Artery—Click to manually add an artery. 

5 Add New Vein—Click to manually add a vein. 

6 Motion Correction—Click to correct the effect of patient movement. 

7 Select Damaged Brain Side—Specify the damaged brain side to indicate the side on which 

the ischemia is assessed and segmented by the application.  

8 Symmetric Operation Toggle—Click to have the application automatically draw an ROI on 

the contralateral side when you draw an ROI. 

9 Show/Hide graphics—Use the drop-down menu to hide the ischemic regions or to hide all 

graphics. 

10 Add ROI—Click to manually draw an ROI. 

11 Reset All Calculations—Delete all ROIs, tissues, maps, AIF and VOF corrections. 

12 Perfusion Settings—Adjust settings related to the algorithm, maps, clinical parameters, 

input state, ischemic regions, and tables. 

13 Open a Report—Opens an automatically generated report containing all the measurements 

and graphs performed by the user. 

14 Export Perfusion Analysis—Export the calculated maps and TMIP images to the study. 

Calculating Perfusion Input Values  
When you initially load the study, the application automatically calculates values that serve as a basis 
for the perfusion calculation. You can manually correct the results to improve your reading accuracy.  

Identifying the AIF and VOF 

The application automatically identifies candidate AIF and VOF points that are to be used for the 

analysis and marks them as A1 and V1  on a TMIP series image.  

NOTE: The artery and vein marks do not necessarily appear on the same slice.  

The graph shows the Hounsfield values through the scan period of time for each marked artery (Ai) 
and vein (Vi), as well as the average graph for the resulting AIF and VOF. 
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Adding Arteries and Veins 

You can decide to manually add arteries and veins in order to investigate the values of additional 
voxels.  

To add an artery or a vein –  

1. Click Add Artery  or Add Vein  in the Perfusion ribbon. 

The cursor changes to . 

2. On the TMIP image, click to add the artery or vein. The point is marked as A2 or v2 
respectively. 

Additional arteries and veins are marked as A3, A4 or V3, V4, etc. 

A curve showing the values of the newly marked voxel is added to the graph.  

By default, the VOF and AIF graph displays the curve of average values. When you add arteries and 
veins, you can choose to display the curve for each vein, each artery and/or the average values. Each 
curve has a different color, and its label is displayed at the right-hand side. 

   

Correcting the Brain Centerline  

You can move the drawn centerline to adjust its location. 

Hover with the mouse over the handle at the lower or upper part of the line. When the cursor changes 
to a four-arrow cursor, drag the line to its new location. 

Using Motion Correction 

Use the Motion Correction tool to cancel the effect of patient movement during the scan.  

To correct the image, click Motion Correction  in the Perfusion ribbon.  

The correction algorithm is activated and the TMIP image is recalculated. 

Using the temporal slider after correction shows a smaller variance of changes in image position 
along the scan duration. 

NOTE: When motion correction has been carried out, the bed component in the TMIP series becomes 

less focused. 

Click the Motion Correction icon again to cancel the correction calculations. 
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Calculating Perfusion Maps 

Initiating Map Calculation 

When all the required data is available, the application is ready to perform the perfusion calculations 
and yield the perfusion maps and table data. 

To initiate the perfusion calculations, do one of the following: 

 Click Select Step in the Perfusion ribbon and then click the Display Maps Step 

option in the drop-down menu. 

 

 Click Next Step  in the Perfusion ribbon. 

 Click Calculate Perfusion Maps  in the Perfusion ribbon. 

Analyzing Perfusion Calculation Results 

The system calculates all the blood perfusion parameters and displays a set of maps and tables 
summarizing the calculated values.  

 

The following is displayed: 

A Set of Perfusion Maps 

In each of the displayed maps, a color range represents the calculated values of the perfusion 
parameters. 

 rCBV map—Presents the volume of blood in a known volume of tissue, based on the 

concentration of contrast material present in the tissue over time. The map shows the 

calculated volume of blood in each voxel throughout the scan in relative units. 

 rCBF map—Presents the flow of blood to the affected tissue. The map shows the 

calculated rate of blood flow in each voxel throughout the scan in relative units.  

 MTT map—Presents the period of time during which the contrast material stays in the 

tissue. The map shows the mean time of blood transit through each voxel. 
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 TTP map—Presents time to maximum tissue enhancement at each volume of the 

tissue. The map shows the number of seconds from the scan start to the peak of 

tissue enhancement in each voxel.  

 TMAX map—Shows the residue function time to peak in seconds.  

The color bar at the bottom of each map displays the minimum and maximum data values for that 
specific map. Two sliders represent the current windowing and allow you to change the range of 
displayed values. 

Changing windowing values via the windowing annotation at the bottom right corner allows you to 
display values that are beyond the values of the color bar. In such cases, the value displayed on the 
color bar is marked with an asterisk 

You can determine whether the color bar is displayed or not. Right-click the windowing annotation and 
click Show Color Bar to display the bar. If the bar is displayed, click Show Color Bar to remove the 
bar from the display. 

NOTE: The appearance of the color bar is configurable. Appearance settings include vertical vs. 

horizontal appearance, bar size, bar position, the size of the gradient columns, the display of the 

minimum and maximum data values, and the display of the sliders. For configuring the color bar 

appearance, see your system administrator. 

Perfusion Tables 

In addition to the perfusion color maps, the calculated values of the perfusion parameters are 
presented in two tables:  

 Ischemic region table—Presents the parameter values in the ischemic areas. The 

table presents values only if a damaged side is selected (either automatically by the 

software or manually by the user). If the damaged side is not selected automatically, 

a message is displayed notifying you that no damaged side was detected.  

 ROI table—Presents the parameter values in any ROI you draw. The table is empty 

until you draw an ROI. 

In addition to rCBV, rCBF, MTT, TTP and TMAX, the tables also present the following values in 
the Ischemic region table: 

 Tissue Index—The percentage of Lesion tissue volume and of Hypoperfusion tissue 

volume out of the entire ischemic region. 

 Volume—The volume in cc of the tissue 

 

TMIP Series 

The screen displays the same TMIP series that was displayed in the initial layout with the addition of a 
color-based segmentation of the Lesion and Hypoperfusion areas. This segmentation is based on 
thresholds determined for some of the map values.  
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Determining the Display 

You can determine the order of the displayed maps. 

Right-click the Change Data annotation and click the map you want displayed in each of the display 
areas. 

 

Selecting the Damaged Side 

Click the drop-down menu of the Select Damaged Brain Side icon  to select the damaged 
hemisphere. Use this tool when you want to override the application’s identification of the damaged 
side or when no damaged hemisphere was detected by the application (in which case a message is 
displayed informing you that a damaged brain side was not found). The Lesion and Hypoperfusion 
tissue is segmented and displayed on the side that is indicated as the damaged side.   

Adding an ROI 

You can add an ROI on any of the maps to further investigate the perfusion parameters in specific 
areas.  

To draw an ROI: 

1. Click Symmetric Operation Toggle  in the Perfusion ribbon if you want the application 
to duplicate the ROI you draw on the contralateral side. 

NOTE: You can break the symmetry later by right-clicking one of the ROIs and clicking 

Detach from Symmetric ROI.  

2. Click Add ROI . 

The cursor changes to . 

3. Click the image at the intended place of the ROI and then drag the mouse to draw the ellipse. 

NOTE:  See the system administrator for configuration of whether the initial click on the image 

marks the center of the ROI or a point on its perimeter.  

4. Click to complete the drawing. 

The calculated values of the ROI are presented in the ROI table. 

 Managing Graphic Elements  

You can move, copy, delete and determine the graphic properties of any artery, vein or ROI. 

 To move the graphic, drag it to the desired place on the image. 

 To copy the graphic, hover over the graphic and when the cursor changes to a 4-

arrow cursor, select Copy from the right-click menu. 
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 To delete the graphic, hover over the graphic and when the cursor changes to a 4-arrow 

cursor, select Delete from the right-click menu.  

 To change the color and font of the graphic –  

a. Hover over the graphic and when the cursor changes to a 4-arrow cursor, 

select Properties from the right-click menu.  

b. Select a font and color. 

 

Showing/Hiding Graphic Elements 

Click the drop-down menu of the Hide/Show icon  to show or hide the segmentation of the 
ischemic region on the TMIP images (Show/Hide Ischemic Regions option), or to hide all graphic 
elements (Hide All Graphics option).  

Resetting All Calculations 

Click Reset All Calculations  to discard all ROIs, tissues, maps, and AIF and VOF corrections 
and revert to the initial stage at the time of loading. 

Selecting a Layout 
When the Perfusion application is launched, the Application Layout drop-down in the Layout ribbon 
lists perfusion-specific layouts.  

For the input display, the menu lists by default a single layout. The layout is adjusted to landscape 
monitors and to portrait monitors.  

 

 

For the map display, the menu offers you by default two possible layout types: 

 A map-specific layout adjusted to landscape monitors and to portrait monitors. 

 A layout for fused images (See Section Displaying a Fused Image) 

 

NOTE: Other layouts can be defined. See your system administrator. 



Vue PACS CT Perfusion User Guide            Confidential 

9J8943   C  Page: 11 of 20 

Vue_PACS_CT_Perfusion_User_Guide_9J8943.docx   

Displaying a Fused Image 
You can display a fused layout, where the TMIP image and a map image (or two map images) are 
fused on a single image. 

To display a fused image, select Perfusion Maps - Fusion from the Application Layout drop-down 
of the Layout ribbon. 

 

Determining Perfusion Settings 
The Perfusion Settings window allows you to change parameters related to the perfusion algorithm, 
map parameters, clinical parameters, input state, ischemic regions, and tables.  

To change parameters, click Settings  in the Perfusion ribbon. Use the Perfusion Settings 
window to make your adjustments. You can change the following settings: 

 

Algorithm-Related Settings 

Setting Description 

Deconvolution Algorithm Select a deconvolution algorithm. 

 sSVD—Standard Singular Value Decomposition.  

 cSVD—Circular Singular Value Decomposition. An sSVD algorithm with 

a circular time curve. This method is stable with respect to delays in the 

contrast material in the arterial input.  

 oSVD—Oscillating index Singular Value Decomposition. An iterative 

cSVD method which reduces the Oscillating Index (OI). 

sSVD Advanced Settings Set regularization type and fraction for sSVD. 

Regularization Type: 

 SV cutoff—Set to zero all Singular Values (SV) smaller than the cutoff 

value.  

 Tikhonov—Set a threshold for applying the Tikhonov regularization 

method. 

Regularization Fraction: 

Set the fraction of the highest Singular Value (SV) to determine the 

regularization threshold. 
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Setting Description 

cSVD Advanced Settings Set regularization type and fraction for cSVD. 

Regularization Type: 

 SV cutoff—Set to zero all SVs smaller than the cutoff value.  

 Tikhonov—Set a threshold for applying the Tikhonov regularization 

method. 

Regularization Fraction: 

Set the fraction of the highest SV to determine the regularization threshold.  

oSVD Advanced Settings Set a regularization threshold for oSVD. 

The oSVD method always uses a Wiener filter iteratively until the Oscillating 

Index (OI) reaches a value lower than the regularization value. 

 

Map-Related Settings 

Setting Description 

rCBV parameters Set rCBV parameters. 

 Default windowing—The default windowing range for rCBV maps. 

 Acceptance Criteria—When enabled, only values within the set range 

are used in the ROI statistics and the segmentation of the ischemic 

region. 

rCBF parameters Set rCBF parameters. 

 Default windowing—The default windowing range for rCBF maps. 

 Acceptance Criteria—When enabled, only values within the set range 

are used in the ROI statistics and the segmentation of the ischemic 

region. 

MTT Parameters Set MTT parameters. 

 Default windowing—The default windowing range for MTT maps. 

 Acceptance Criteria—When enabled, only values within the set range 

are used in the ROI statistics and the segmentation of the ischemic 

region. 

TTP Parameters Set TTP parameters. 

 Default windowing—The default windowing range for TTP maps. 

 Acceptance Criteria—When enabled, only values within the set range 

are used in the ROI statistics and the segmentation of the ischemic 

region. 

TMAX Parameters Set TMAX parameters. 

 Default windowing—The default windowing range for TMAX maps. 

 Acceptance Criteria—When enabled, only values within the set range 

are used in the ROI statistics and the segmentation of the ischemic 

region. 

Ventricle Removal Disable Ventricle Removal. 

This setting is enabled by default to allow automatic removal of the ventricles 

from the maps, ROI statistics and segmentation of the ischemic region. 

Disable in cases when parts of the brain are mistakenly removed by the 

ventricle-detection algorithm. 
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Clinical Settings 

Setting Description 

Hematocrit Set the hematocrit values. 

The ratio between the large and small vessel hematocrit values affects the 

scaling in the rCBV and rCBF maps. 

 

 

Input State Settings 

Setting Description 

AIF Candidates Settings Set the number of automatically detected AIF candidates. 

Preprocessing Settings Enable to preprocess images for noise reduction. 

 

Lesion/Hypoperfusion Settings 

Setting Description 

Lesion/Hypoperfusion 

Morphology Parameters 

Set Lesion/Hypoperfusion morphology parameters. 

 Consolidate regions (distance)—Regions separated by a distance 

smaller than the set value are merged. 

 Remove narrow regions—Regions narrower than the set value are 

removed.  

 Remove small volume regions—Regions with a volume smaller than the 

set value are discarded.  

Use the slider to change the values. The changes are shown immediately on 

the maps. 

Morphology calculations are applied in the following order: consolidation of 

regions, removal of narrow regions and removal of small volumes. 

Lesion Threshold Criteria Set Lesion threshold criteria. 

Use the drop-down menus to define criteria for the maps.  

Click Add to add the criterion to the criteria list.  

A voxel is considered Lesion if it meets all criteria. 

Note that acceptance criteria are applied as well when enabled.  

Criteria types include: 

 Absolute—The criterion is applied to the actual value. 

 Relative—The criterion is applied to the relative value of the damaged 

side divided by the opposite side. 

 Difference—The criterion is applied to the relative value of the damaged 

side minus the opposite side. 
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Setting Description 

Hypoperfusion Threshold 

Criteria 

Set Hypoperfusion threshold criteria: 

Use the drop-down menus to define criteria for the maps.  

Click Add to add the criterion to the criteria list.  

A voxel is considered Hypoperfusion if it meets all criteria. 

Note that acceptance criteria are applied as well when enabled.  

Criteria types include: 

 Absolute—The criterion is applied to the actual value. 

 Relative—The criterion is applied to the relative value of the damaged 

side divided by the opposite side. 

 Difference—The criterion is applied to the relative value of the damaged 

side minus the opposite side. 

 

 

Table Settings 

Setting Description 

Show Standard Deviation Enable to show standard deviation values in the ROI and Lesion/Hypoperfusion 

measurement tables. The changes are shown immediately in the tables. 

 

Default Settings 

Setting Description 

Save Current Settings as 

User Defaults 

Save to use settings as default. 

Restore System Settings Restore system defaults.  
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Opening a Report 

Click Reporting  in the Perfusion ribbon to display a perfusion report. The report shows the 
content of the perfusion tables and graph. 

NOTE: Only the average curves are included in the report graph. 

 Click Preview Report to display a version of the report that contains the patient 

details, including patient name, report date, patient ID, accession number, birth date, 

referring physician, report date, report status and study reason. 

 Click Save Report to save the report as a Structured Report (SR). The report can 

then be opened from the Archive Explorer. 

 Click Export Report to export the report to an MHTML, CSV or Plain Text format.  

 

Exporting the Perfusion Analysis 

Click Export Perfusion Analysis  in the toolbar to export the calculated maps and TMIP images, 
including the ischemic regions segmentation, the center line indication and the added ROIs. The 
maps are exported in their original plane. The exported images are saved with the study, with each 
map constituting a separate series. 

NOTE: The exported series cannot be reloaded to the Perfusion application 
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Accuracy and Limitations 
 Image quality—The calculation of perfusion parameters is limited by the scan quality. 

Excessive noise, patient movement or image artifacts in the original images will 

ultimately have an impact on the perfusion analysis and the calculated maps. The 

user should inspect original data and verify that the images are of diagnostic quality 

and that any patient movement has been corrected using the motion correction 

algorithm. If image artifacts are present in the original images, the same areas on the 

maps may not contain valid values. 

 Relative units—Some of the values are quoted in relative values (rCBV, rCBF). As such, the 
values extracted from these maps are valid up to arbitrary constants and therefore should not 
be confused with absolute measurements. Moreover, the units of these relative values are not 
normally associated with CBV or CBF measurements. 

 Accuracy of values— In places where the standard deviation is given along with the average 
value, the user is encouraged to examine these values. A large standard deviation compared 
with acceptable values may indicate noise or artifact in the images. 

 Temporal resolution—Preferably, the temporal resolution should not be lower than the 
resolution of one image per 4 seconds. In general, the better the resolution, the more 
accurate the deconvolution algorithm. 

 Contrast material—The scan duration should allow the contrast material to wash into the 
different tissues and then wash out of the tissues, with a possible recirculation. This can be 
verified by visually inspecting the raw images. 

 AIF—The CT perfusion application assumes that the AIF describes a well-defined signal 
originating in the contrast agent injection. The signal should start from a baseline value, climb 
to a maximum value and show a gradual drop to low values, possibly showing recirculation 
effects. It is the user's responsibility to review the AIF graph and ascertain that a correct AIF 
signal is used. 

 Spatial resolution—The resolution does not affect the deconvolution algorithm itself. However, 
a low spatial resolution might introduce partial volume effects. The user is advised to view the 
TMIP image to assess partial volume effects. 

 Scan duration—The scan duration should allow the contrast material to pass through the 
arteries, into the tissue and out of the veins in order to correctly assess the perfusion 
parameters. Therefore the user should examine both AIF and VOF and verify that both exhibit 
a rise and fall of the contrast material. 
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Symbols Glossary 
The following symbols may appear in the product documentation or on the labels attached to the 
product. 

Symbol Symbol 
Name 

Symbol 
Description 

Standard / 
Regulation 
Number & 

Name 

Symbol 
Reference 
Number 

 

 

 

Manufacturer Indicates the name 
and address of the 
manufacturer 

EN ISO 15223-
1:2016

1
 

5.1.1 

 

 

 

Date of 
manufacture 

Indicates the date 
when the device was 
manufactured. 

EN ISO 15223-
1:2016

1
 

 

5.1.3 

 

 

Batch code Indicates the full 
Software 
Release/Version 
number. 

EN ISO 15223-
1:2016

1
 

5.1.5 

 

 

Catalogue 
number 

Indicates the 
manufacturer's 
catalogue number so 
that the device can be 
identified. 

EN ISO 15223-
1:2016

1
 

5.1.6 

 

Consult 

instructions for 

use 

Indicates the need for 
the user to consult the 
instructions for use or 
electronic instructions 
for use (eIFU). 

 

When a symbol is 
accompanied by 
additional text, it 
denotes the location 
of the instructions for 
use.  

EN ISO 15223-
1:2016

1
 

5.4.3 
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Symbol Symbol 
Name 

Symbol 
Description 

Standard / 
Regulation 
Number & 

Name 

Symbol 
Reference 
Number 

 

 

eIFU Indicator 

 

When used to indicate 
an instruction to 
consult an electronic 
instructions for use 
(eIFU), this symbol is 
accompanied by an 
eIFU indicator. This 
indicator may 
represent the 
manufacturer’s eIFU 
website or any other 
appropriate indication 
on the use of eIFU 
(e.g. “Refer to IFU 
Kit”). The indicator 
may be placed either 
alongside, beneath or 
surrounding the 
symbol. 

EN ISO 15223-
1:2016

1
 

5.4.3 

 

 

 

 

 

Caution 

and/or 

Warning 

 

WARNINGS 
aredirections which if 
not followed could 
cause fatal or serious 
injury to a user, 
patient or other 
person, or could lead 
to clinical 
misdiagnosis, and/or 
loss or damage of 
patient- related data. 

 

Also:  

This symbol is used 
on the device label to 
highlight the fact that 
there are specific 
warnings or 
precautions 
associated with the 
device, which are not 
otherwise found on 
the label. 

EN ISO 15223-
1:2016

1
 

5.4.4 
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Symbol Symbol 
Name 

Symbol 
Description 

Standard / 
Regulation 
Number & 

Name 

Symbol 
Reference 
Number 

 

 

CE Marking of 
Conformity 

A marking by which a 
manufacturer 
indicates that a 
product is in 
conformity with 
applicable 
requirements out in 
European Union’s 
harmonization, 
legislation providing 
for its affixing. 

COUNCIL 
DIRECTIVE 
93/42/EEC 
concerning medical 
devices, as 
amended. 

 

 

Annex XII 

 

 

 

Prescription 
Device in USA 

Caution: Federal law 
restricts this device to 
sale by or on the 
order of a licensed 
healthcare practitioner 

21 CFR 
801.109(b)(1) 
Prescription 
Devices 

Not Applicable 

1
 EN ISO 15223-1:2016  Medical devices - Symbols to be used with medical devices labels, 

labeling, and information to be supplied - Part 1: General requirements 
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