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CT Cardiac Viewer

CT Cardiac Viewer Indications for Use
The CT Cardiac Viewer is indicated for viewing, processing and analysis of cardiac CT datasets

About the Cardiac Viewer
The Cardiac Viewer is based on the Portal’s standard CT Viewer applications and adds other 
functions to aid in viewing the heart. Where the operation of the Cardiac Viewer is the same as 
the standard CT Viewer, the procedure is summarized. For detailed operating procedures of the 
standard CT Viewer please refer to the following sections:

For detailed operating procedures of the standard CT Viewer please refer to the following sections:

section “CT Viewer 2D Mode” on page 13

section “CT Viewer Slab Mode” on page 20

section “CT Viewer Volume Mode” on page 38

section “CT Viewer Endo Mode” on page 49

Load Multiple Studies in Application
To load multiple studies in the application:
1. Use the Ctrl key when selecting studies from the Directory list.
2. Select the application from the Applications menu.
3. Confirm the studies are from the same patient.

 NOTICE
When loading data into an application, ensure the orientation shown on the images is 
consistent with the images' appearance. This precaution is required for data that contains 
wrong orientation information because the data will be incorrectly presented within the 
application.

Cardiac Viewer Features
The Cardiac Viewer has the following review modes in common with the CT Viewer:

• 2D. Review original axial images as acquired by the scanner. See section “Cardiac Viewer 2D 
Mode” on page 73.

• Slab. Review thin slab images in various orientations. See section “Cardiac Viewer Slab 
Mode” on page 76.
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• Volume. Review full volume rendered images. See section “Cardiac Viewer Volume Mode” 
on page 99.

• Endo. Perform flythrough of contrast-filled cardiac anatomy. See section “Cardiac Viewer 
Endo Mode” on page 106.

Additional Cardiac Viewer Features
• Cardiac phases. Work with retrospectively and prospectively reconstructed heart phases.
• PET/SPECT. Support is provided for viewing PET/SPECT studies, including fused colormaps, 

manipulations, and other functions.
• ECG. View and work with the ECG strip display (if loaded).
• Echo views. View images from the Short Axis, 2-chamber, 3-chamber, and 4-chamber 

orientations.
• Cardiac Axes. View images of Short, Horizontal long, and Vertical long axes.
• Functional Analysis. Correct the axes and calculate left ventricle volume and functional 

parameters based on Area-Length method.
• Time mode batch. Create a batch of images, viewed over time (through the heart cycle) 

from a single location.
• Bookmarks. The Bookmark function is available in all scenes.

Cardiac Viewer Requirements
To be eligible for use in the Cardiac Viewer, images must be acquired using a special cardiac 
scan protocol:

• The study must be ECG gated and the series must have a phase DICOM tag.
• Spacing between the images must be the same. Some missing images are tolerated.
• All images should have the same reconstruction matrix, zoom and pan.
• Orientation (tilt and swivel angles) should be the same.

During the cardiac scan, the cardiac image raw data and an ECG signal from the patient’s heart 
are recorded simultaneously. Images are then reconstructed retrospectively in phases.

 NOTICE
Before continuing, refer to the “Instructions for Use” that came with your scanner.

Phases are defined according to the percentage of heart contraction, and the series of images is 
named according to the phase during which they are acquired. This allows you to easily select 
the desired series of images from the Directory for evaluating the heart.
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Load Study in Cardiac Viewer
From the Directory, select the cardiac study of interest. The Series list displays.
Select the series phases that you want to load. The matching ECG strip is auto-selected.
Click the down-arrow in the Viewer selection tab to display the viewer options, as shown at left.
Click Cardiac Viewer. The study opens in the Slab viewing mode, but you can select any mode 
you want to use.

 NOTICE
When loading phases which require alignment, the 2D viewing mode will be disabled.

Launching CCA Directly From Cardiac Viewer
The Cardiac phase headers include an option (#1) to launch the Comprehensive Cardiac Analysis 
application in the series selection window.

Cardiac Viewer PET/SPECT Support
The Cardiac Viewer supports PET/SPECT (Nuclear Medicine) image data. Support for PET/SPECT 
includes viewing tools, the Fusion mode, dedicated layouts, PET/SPECT/Fused colormaps, image 
manipulations, and other functions.

 NOTICE
For additional information about PET/SPECT support in IntelliSpace Portal, refer to the 
Comprehensive Cardiac Analysis (in the CT Analysis volume) and section “CT Viewer Fusion 
Mode” on page 61.
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Cardiac Viewer PET/SPECT Data
The Cardiac Viewer is optimized to use data that was reconstructed using transverse 
orientation.
Using short axis reconstructed data is not recommended.
The Cardiac Viewer is designed to combine Cardiac CTA images with PET/SPECT data.

 NOTICE
When loading non-transverse data, the orientation of the images may be incorrect. The 
following message is shown: “Please verify the orientation visually.”

Cardiac Viewer PET/SPECT Phases
Each series loaded to Cardiac Viewer is represented by a phase tab along the top of the main 
display window. The CT, PET/SPECT, and Fused series are color coded to identify the modality 
and status of each series:

Active Series Selected, not active 
(mouse hover)

Not selected, not active

CT orange orange on black white on black

PET/SPECT

Fused

Cardiac Viewer Fuse PET/SPECT Series
Click on the first series phase tab (CT or PET/SPECT).
Hold the <Ctrl> key and click on the second series phase tab (PET/SPECT or CT).
Right click and select the Fuse option from the context menu. The two series are fused.

Cardiac Viewer PET/SPECT Axes Definition
The Cardiac Viewer uses CT data to determine the orientation of the Short axis, Horizontal long 
axis (4 Chamber View), and Vertical long axis (2 Chamber View).
The cardiac axes orientations determined from the CT data are then applied to the PET/SPECT 
dataset.

 NOTICE
To edit the Cardiac Axes orientations use the Functional Analysis tab, Correct Axes mode. See 
section “Functional Analysis” on page 83.
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Cardiac Viewer PET/SPECT-CT Registration
The Cardiac Viewer application has several manual registration tools to correct the registration 
between the CT and the PET/SPECT data.

 NOTICE
If preferred, the data can be pre-registered using other software with more automatic 
registration tools, such as Auto Registration on the Extended Brilliance Workspace NM.

Cardiac Viewer Common Tools
The Cardiac Viewer is based on the Portal’s standard CT Viewer applications and adds other 
functions to aid in viewing the heart.
Common tools provide many basic functions, including saving, filming, reporting, scrolling, 
measuring, annotating, panning, zooming, rotating, and windowing. The tools are common for 
all Cardiac Viewer Modes.

See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.

Spectral Cardiac CT Viewer
Refer to the following sections of the IntelliSpace Portal Spectral Applications IFU for 
information on spectral results and processes:

• Understanding Spectral Results
• Common Spectral Processes

The Cardiac Viewer application also supports spectral fusion and provides Spectral Magic Glass 
display.

Image Types
In the viewport, you can choose to view from among all spectral results. Pause the pointer on 
the name of the data type on the data type controller to see the options and click to make your 
selection. In addition, you can adjust the MonoE keV level using the MonoE Slider. These 
actions adjust the associated viewports accordingly.
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types can be compared using this function (for example, Conventional with VNC or MonoE or 
any other image types). Enable Link mode to compare similar spectral image types of all loaded 
phases.

Spectral Magic Glass
Use the Spectral Magic Glass tool provided in slab view mode to open an ROI window on the 
main image. The region displayed within this window is then also displayed within a moveable 
dialog box containing multiple viewports of default spectral images. Each viewport can display a 
different image type, each with its own window and level capability. In addition, the viewport 
display adjusts as you change the size of the magic glass window

Spectral Fusion
Spectral fusion in Slab mode allows the display of any two fused spectral results. The viewport 
controller allows selection of different results to perform fusion.
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Cardiac Viewer 2D Mode
In the Cardiac Viewer’s 2D mode, you can review original axial images as acquired by the 
scanner, in various layouts. Scrolling through images in the 1x1 mode is a very efficient way to 
quickly review a patient study.

Load Multiple Studies in Application
To load multiple studies in the application:
1. Use the Ctrl key when selecting studies from the Directory list.
2. Select the application from the Applications menu.
3. Confirm the studies are from the same patient.

 NOTICE
2D mode functions that are not unique to the Cardiac Viewer are only summarized in the 
following pages.

 NOTICE
When loading data into an application, ensure the orientation shown on the images is 
consistent with the images' appearance. This precaution is required for data that contains 
wrong orientation information because the data will be incorrectly presented within the 
application.
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Cardiac Viewer 2D Viewing Tools
Use the Cardiac 2D Viewer Tools to review images as acquired by the scanner.

See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.

Orientation
Use to flip and rotate the images top-to-bottom, right-to-left and vice versa on the display.

Layout
The Layout function controls the arrangement of images displayed in the viewport. Click the 
Layout down-arrow to select from four image layout arrangements, 1x1, 2x2, 3x3, 4x4, and 
Custom. Custom Layouts allow you to define your own layouts.

Compare
The Compare function allows you to perform a side-by-side review of selected images from the 
series tree. When the Compare mode is active, you can click a Spread button to spread the 
images you are comparing across both of the system’s monitors.

Relate
The Relate function helps orient yourself in the viewer. Clicking a location in one viewport 
marks the same location in other viewports, and other viewing modes.

Move to Next or Previous
Use this function to move to the next or previous series in the patient study. The button is 
enabled when more than one series has been loaded to the current application.

Combine
The basic Combine function combines groups of original thin “slices” into fewer, thicker “slices” 
for viewing, filming, reporting or saving. Advanced Combine allows you to manipulate the basic 
combined sets of images by adding them to each other or subtracting them from each other.

 NOTICE
Combined images should not be used as the SOLE basis for clinical diagnosis.
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Alternate
The Alternate function allows you to define two different window/level presets for an image or 
group of images and switch between them.

Clone
The Clone function allows you to copy the windowing, zoom, pan, enhancement, and inverse 
window parameters from one image (the “source”) to one or more other images (the “target”).

Duplicate
The Duplicate function creates a temporary series from the active selection.

Sort
The Sort function allows you to sort images using DICOM tags. You can use factory defined 
sorting protocols, or you can use the Custom sort feature to create your own sort protocol.

Selection
Use the Selection tools to select images. Selecting images allows you to perform the same 
manipulation on the selected images (such as zoom, scroll, pan, swivel and rotate).
When switching between selection modes, the active image in the new mode is the same image 
that was active beforehand.

• One image (at a time).
• A series of images.
• The screen (the whole window).
• All images loaded in the viewer.

Cardiac 2D Viewer Functions
To access additional Cardiac 2D Viewer functions, click the down arrow in the tab window, or 
hover the mouse over the tab window. The list of available functions displays.

Series
The Series tree displays a list of the studies and series that are loaded into the viewer, and also 
other elements (like batches) that have been created. Show Pictorials changes list to 
thumbnails

Bookmarks
While using a viewer or an application, you can use a bookmark at any time to “save the current 
status” of your work.
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Batch
The Batch function allows you to create a series of sequential images for viewing, saving, 
reporting and filming purposes.

See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.

Cardiac Viewer Slab Mode
Slab is the default view mode when you open the Cardiac Viewer. The window opens in the 
general axes mode. The axial image in the main viewport is active by default.
Slab mode functions specific to the Cardiac Viewer are described in this section. The following 
features are included in Cardiac Viewer’s Slab mode (see section “Cardiac Viewer 2D Viewing 
Tools” on page 74).
Please refer to the following sections of the IntelliSpace Portal Spectral Applications IFU for 
information on spectral results and processes:

• Understanding Spectral Results
• Common Spectral Processes

For additional information on spectral features, please refer to section “Spectral Cardiac CT 
Viewer” on page 71.

Cardiac Axes
You can view heart images in the “cardiac axes” orientations, which are the horizontal long axis, 
the vertical long axis, and the short axis. (This is in addition to the standard axial, sagittal, and 
coronal orientations, which are referred to as the “general” axes.)

Rotation Center
You can rotate the volume image around a center point.

You can view the same image location over several heart phases. This shows the motion of 
the heart over the loaded heart phases.
You can view the same image location over several heart phases. This shows the motion of the 
heart over the loaded heart phases.

Multi-view Time Mode Batch
Multi-view Time Mode Batch can be created in the following modes:

• Echo Mode. In this mode the time mode batch is created on several viewports at once.
• Planar Mode. All viewports: 3 viewports with slab images. In the Planar mode, when you 

are using the Compare function, only a regular time mode batch of the active viewport can 
be created (not a multi-view time mode batch).
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Cardiac Phases
You can simultaneously manipulate multiple heart cycle phases and move easily between 
phases by clicking phase indicator tabs along the top of the display window. (Phase tab 
manipulation is equivalent to switching between the series in the series list function tab.)

ECG Monitor Display
Allows you to view the ECG signal and measure time along the ECG wave.

WARNING
Cross sectional images might rotate around the centerline. Please note orientation 
annotations on images.

In cases where the orientation annotations are not displayed on the image - you must not 
assume any specific orientation. For correct orientation information - use only the images 
which display such information.

One or more of the following image types may appear in this application: curved MPR, 
straightened MPR, volume images, and thick slab images. Measurements you make on such 
processed images can sometimes be misleading. When saving such images, make sure they 
are labeled properly.

Objects in thick curved MPR images may appear distorted. Use caution when making 
measurements on MPR images.

Load Multiple Studies in Application
To load multiple studies in the application:
1. Use the Ctrl key when selecting studies from the Directory list.
2. Select the application from the Applications menu.
3. Confirm the studies are from the same patient.

 NOTICE
When loading data into an application, ensure the orientation shown on the images is 
consistent with the images' appearance. This precaution is required for data that contains 
wrong orientation information because the data will be incorrectly presented within the 
application.

Cardiac Viewer Slab Tools
Use the Cardiac Slab Viewer Tools to review images as acquired by the scanner.
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See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.

Orientation
At any time in the Slab viewing mode, you can change the image orientation between the 
General Axes and the Cardiac axes modes. Click the down arrow to switch between the two 
orientation modes. See section “General Axes” on page 78 and section “Cardiac Axes” on 
page 78.

General Axes
The general axes are the standard anatomical orientations: Axial; Coronal; and Sagittal.

Cardiac Axes
The cardiac axes orient the views of the heart as follows: Short axis; Horizontal long axis (4 
Chamber View); and Vertical long axis (2 Chamber View). See also section “Cardiac Axes Display 
Layout” on page 86 and section “Step 3: Review Cardiac Axes Images” on page 88.

Flip
Use this button to flip all displayed images right to left. In the drop-down menu you can select 
the flip vertical function (up to down) of this tool.

Planar Mode
The Planar viewing mode displays the study in three orthogonal plane images. The planar mode 
is activated by the Planar button.
Activating the Planar mode shows the standard cardiac angles, in the lower right-hand corner, 
on the three orthogonal views (MPR images).

 NOTICE
Rotate the MPR images and review the corresponding cardiac standard angle.

Each image can be manipulated independently, while the axes remain oriented at 90 degrees to 
each other. Changing the rendering and thickness in one Planar viewport affects all viewports. 
Crosshairs appear on all 3 planar viewports. The crosshairs form the rotation center, around 
which the views can be rotated. See also section “Rotation Center” on page 79.
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Layouts
There are 2 factory layouts, the 1+2 layout, which consists of one main image and 2 reference 
images, and the 2x2 layout, which consists of 4 equal size viewports.
(In the Curve mode, the 1+3 layout replaces the 1+2 layout. The third reference viewport 
displays the results of the drawn curve in the upper right corner.)
The Layout Manager allows you to create and select various display layouts.

See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.

Compare
The Compare function allows you to perform a side-by-side review of selected images of 
selected series.

See Report, Film, CT Common Processes, and CT Common Tools for information on using common options, tools, 
functions, and processes.

Relate
The Relate function helps orient yourself in the viewer. Clicking a location in one viewport 
marks the same location in other viewports, and other viewing modes.

Paddlewheel
The paddle wheel mode allows you to rotate images around one axis, x or y. See section 
“Paddle Wheel” on page 31.

Show Crosshair
Click to show the crosshairs on the reference images.

Rotation Center
Click to show the center point (indicated by a green X) around which the volume can be 
rotated.

Center Cursor
This function centers the image around the rotation center. Change the rotation center as 
follows:
1. Move mouse over the current rotation center (the green X) in the slab view. The mouse 

pointer turns into an arrow cross symbol.
2. Drag the rotation center to the desired region of interest.
3. Click Center Cursor and the slab view centers around the new rotation center location.
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Any swiveling and rotating of the image will be performed around this new rotation center.

Reset Center and Axes
Clicking this button influences the rotation center and axis as follows:

Rotation Center
The center of rotation is reset to its original location upon loading the phases to the application.

Orientation (if the image is in one of the general orientations)
The orientation of the main image is changed to axial.

Orientation (if the image is in one of the cardiac orientations)
he orientation of the main image is changed to short axis view.

ECG
Click the Show ECG button to display the ECG strip along the bottom of the screen.
The ECG viewer displays, by default, data from 5 seconds before the start of the scan to 5 
seconds after.
When scrolling through the axial images, the position of the ECG is continuously updated.
The ECG strip is colored red for the duration of the scan (while radiation was applied).

In the ECG mode, you can measure the time along the graph using this procedure:
Click the Caliper button. Click and drag from any starting point along the graph. Release the 
mouse button at the desired stopping point. The time between the start and end points 
displays.

Heart-rate Graph
Click the HR graph tab to switch to the Heart Rate graph, which displays the heart rate over 
time.
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Magic Glass
The Magic Glass function displays a moveable, mini-window (3 cm default) which can be set 
with its own windowing, image enhancement and rendering parameters. With the Magic Glass 
function you can enhance visualization and assessment of certain elements of the image, such 
as calcium and stents, while maintaining optimal viewing parameters for the main viewport.

Cardiac Viewer Slab Functions
To access additional Slab Viewer functions, click the down arrow in the tab window, or hover 
the mouse over the tab window. The list of available functions displays.

See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.

Series
The Series list in Slab scene displays a list of the phase series loaded into the Viewer. It only 
contains original images.

Bookmarks
While using a viewer or an application, you can use a bookmark at any time to “save the current 
status” of your work.

Curve
The Curve function allows you to draw a curve (or load an existing curve to produce a curved 
path to produce a Curved Planar Reformat (cMPR) image, or a curved path for the Endo 
viewer’s fly through function.
The Curve function is not available in the Paddlewheel mode.

Clip
The Clip function is used to remove unwanted anatomy from the slab images.
Not all Clip functions are available in the Cardiac Slab viewing mode. Only the Bone Removal 
and Sculpting functions are available.

Batch
The Slab Batch function allows you to create a series of sequential slab images for viewing, 
saving, reporting and filming purposes.
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Cine (Time Mode)
In the Slab mode, you can perform Cine (in the main viewport) in either the Location or the 
Time mode. Time mode cine performs only on the active viewport.

Multi-view Batch
In certain modes of the Cardiac Viewer and Comprehensive Cardiac Analysis applications (see 
the CT Analysis volume), you can create a time mode batch simultaneously in more than one 
viewport (a “multi-view batch”).
When playing a multi-view time mode batch, all viewports play the batch simultaneously. 
Changing the speed of the cine affects all viewports simultaneously.
In the modes described below, when you save, film or send to report a time mode batch, the 
output is a single movie file showing the heart images of all viewports beating together.

Creating a Multi-view Time Mode Batch
A Multi-view time mode batch is created in the same way as a regular time mode batch:

• By activating one of the relevant viewports; and
• by either checking the Time mode option in the batch tab or by choosing and playing the 

Time mode option in the cine dialog.

In Cardiac Viewer – Slab Mode
Multi-view time mode batch can be created in the following modes:

• Echo Mode. All viewports: one viewport with short axis plane slab images, and 3 viewports 
with long axis plane slab images.

• Planar Mode. All viewports: 3 viewports with slab images. In the Planar mode, when you 
are using the Compare function, only a regular time mode batch of the active viewport can 
be created (not a multi-view time mode batch).

In Comprehensive Cardiac Analysis - Functional Stage
Multi-view time mode batch can be created in the following modes:

• View Results Mode. One viewport with short axis plane slab images, and 3 viewports with 
long axis plane slab images.

• Correct Axis Mode. All viewports: 1 viewport with short axis plane slab images, and 2 
viewports with long axis plane slab images.

Tissue Management
When playing a multi-view time mode batch, all viewports play the batch simultaneously. 
Changing the speed of the cine affects all viewports simultaneously.
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Functional Analysis
Functional Analysis allows you to analyze a variety of heart functions, including left ventricle 
volumes, ejection fraction, stroke volume, and cardiac output. See section “Functional Analysis” 
on page 83.

Fusion
The Fusion Viewer employs standard CT Viewer functions, allowing you to view PET and SPECT 
images, and to fuse NM images with CT images. See section “CT Viewer Fusion Mode” on page 
61.

Functional Analysis
The basic purpose of Functional Analysis in the Cardiac Viewer is to determine the proportion of 
(contrasted) blood ejected by the left ventricle during one heart cycle. This proportion is called 
the Ejection Fraction.
The Ejection Fraction (expressed in percentage) is calculated by subtracting the ventricle's 
minimum blood volume (ES, end systolic) from the ventricle’s maximum blood volume (ED, end 
diastolic), and dividing by the ventricle’s maximum blood volume (ED).

 NOTICE
Two factors affect the accuracy of Functional Analysis calculations:
• Whether the phases that have been loaded include those closest to the actual ED and ES 

volumes.
• How accurately the user draws the ventricle volume contours and the ventricle length 

lines.

The various calculations obtained by Functional Analysis are shown in the Functional Results 
table.
By entering the patient’s weight and height, you can have the Functional Results normalized by 
Body Surface Area. Display the normalized BSA Functional Results table by selecting it from the 
“Show table” drop-down menu.
The Functional Analysis feature provides several functional parameters calculated based on 
Area-Length method. Following is the summary of workflow steps required to use Functional 
Analysis:
1. Load Study. From the Directory, load the desired study into the Cardiac Viewer application, 

including sufficient cardiac phases, and the ECG data, if available. See section “Cardiac 
Viewer Requirements” on page 68.

2. Activate Functional Analysis. From the Slab viewer’s tab menu activate Functional 
Analysis. The application automatically enters the Correct Axis mode.
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3. Review the Cardiac Axes images. The red cross-hair should be located at the apex. The 
green and the blue cross-hairs should be located along the middle of the left ventricle and 
should cross the apex and the mitral valve.

4. Correct Axes, if necessary. Correct the axes if necessary by rotating and moving the cross-
hairs on the phases you consider as the ED and ES phases. It is recommended to determine 
the ED and ES phases before you enter the Functional Analysis tab.

5. Set the ED and ES phases. Click the Area Length Ejection Fraction button. From the “Set 
ED/ES” dialog, which opens automatically, choose the ED and ES phases. The system will 
recommend settings of ES at 40%, and ED at 0%. (If the 40 and 0 phases are not loaded, the 
system will recommend the phases closest to 40 and 0).

6. Draw the endocardial contours of the left ventricle on all 4 images. Once the contours are 
drawn the left ventricular long axis diameter is displayed automatically along the long axis.

7. View the results. Results are displayed in the Functional Results table. You can save and 
film the results, and send them to Reporting.
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Start Functional Analysis
With an appropriate cardiac study loaded into the Cardiac Slab viewer, click the down arrow in 
the tab window and then select Functional Analysis from the menu. There is a delay while the 
application processes the study. When processing is complete, the Functional Analysis opening 
window appears, as shown below, in a 2x2 layout showing the Short Axis and the two Long Axis 
images.

Functional Analysis Tools
When you first start Functional Analysis, the tool panel appears. (Some tools are grayed out and 
unavailable until later.)

See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.

Correct Cardiac Axes
This mode is active when you start Functional Analysis. The Correct Axis function allows you to 
more accurately position the colored crosshairs onto the apex of the left ventricle in the 3 
Cardiac Axes viewports.
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 NOTICE
You can skip the Correct Axis function if the crosshair positions look OK. Click the Ejection 
Fraction button to continue.

Set ED/ES
Use this function after you are satisfied with where the apex of the left ventricle is located by 
the crosshairs. Clicking this button to opens a dialog box where you can designate the ED and 
ES phases.

Area/Length Ejection Fraction
You can use this function at any time: if you have not set the ED and ES phases, you will be 
prompted to do so before you can continue. When the ED and ES phases are set, clicking the 
Ejection Fraction button updates the 2x2 layout window with 4 new viewport images: 2 
Horizontal Long Axis images and 2 Vertical Long Axis images, depicting the ED and ES phases for 
each axis.

Draw/Edit/Delete Contours
The Draw/Edit/Delete Contours buttons become active after the ED and ES phases are set. Use 
these tools to draw (and edit or delete) contours in the ventricles in all 4 viewports: in both 
horizontal and vertical views, and at both maximum (ED) and minimum (ES) ventricle volumes.

Show Table
The Show Table button toggles the Functional Result table on and off. The drop down menu 
allows you to select a table normalized by Body Surface Area factor.

Cardiac Axes Display Layout
After Functional Analysis processes the study into cardiac axes orientation, the opening window 
consists of the following components:
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• HL - Horizontal Long Axis viewport.

• VL - Vertical Long Axis viewport.

• SA - Short Axis viewport.

• P - Phase tabs.

Axis Lines
The opening window viewports display Cardiac Axis images that show the heart according to 
the left ventricle’s long axis. Each viewport has colored lines that intersect at the apex of the 
left ventricle. The colors are assigned this way:

• red represents the short axis;
• green represents the horizontal long axis; and
• blue represents the vertical long axis.

Also shown in the viewports are 3D orientation boxes in the lower-left corners.

Phase Tabs
Tabs representing all the loaded cardiac phases appear above the upper viewports. Click a tab 
and, after a short delay, the viewports are refreshed with Cardiac Axis images that correspond 
to the selected phase.

Step 1: Load Valid Study
From the Directory, load the desired study into the Cardiac Viewer application.
Phases are defined according to the percentage of heart contraction during a heart cycle.
Functional Analysis can only work with contrast enhanced studies that were acquired 
concurrently with an ECG signal.
The series of images are identified in a row of tabs above the viewports identifying to the 
cardiac phase during which they are acquired (0%, 10%, 20%, etc.). See section “Cardiac Viewer 
Requirements” on page 68.
See section “Step 2: Activate Functional Analysis” on page 88.
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Step 2: Activate Functional Analysis
After the study has been loaded, activate Functional Analysis from the Slab viewer’s tab menu. 
The study is processed and Cardiac Axes images are created and displayed (see section “Cardiac 
Axes Display Layout” on page 86).
See section “Step 3: Review Cardiac Axes Images” on page 88.

Step 3: Review Cardiac Axes Images
Click the phase tabs to examine the various heart cycle phases. Determine which phases are the 
ED and ES by examining each phase separately.
See section “Step 4: Correct Axes” on page 89.
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Step 4: Correct Axes
The Cardiac Axes are generated so that the cross-hairs of the long axes views cross the left 
ventricle through the apex and the mitral valve. After you examine the Cardiac Axes, if you 
want to adjust the crosshairs, use the Correct Axis function.
You can zoom and pan the viewport to better observe the crosshairs. You can also expand any 
viewport to full size by double-clicking in it. Double click again to return to the original layout.
1. With the Correct Axis function active (the button appears depressed), move the mouse 

pointer toward the crosshairs you want to adjust.
2. The pointer changes to a crosshair pointer.

 
3. Holding down the left mouse button, drag the crosshairs to the desired position.
4. Repeat the Correct Axis procedure in other viewports, as needed.
5. If correcting the cross-hairs requires rotating them, move the mouse pointer to the edges 

of the cross-hairs. The cursor changes to a rotation cursor, making it possible to rotate the 
cross-hair.

 
See section “Step 5: Set ED and ES Phases” on page 89.

Step 5: Set ED and ES Phases
The specific phases at which ED and ES occur must be indicated (“set”) before the next work 
stage can start. You must set the ED and ES phases by either manually clicking on the Set ED/ES 
button, or by witching to Area Length Ejection Fraction mode, where the dialog opens 
automatically.
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Manually Open Dialog
1. Click Set ED/ES to open the dialog manually, where you can designate the ED and ES 

phases. The phases are set to 0.
2. Click the down arrow of each phase box and select the desired phase. You can only select a 

phase that has been loaded - you cannot enter your own values.
3. Click OK when finished and proceed to the next step.

Automatically Open Dialog
By default the ED shall be 0%. If the 0% phase is not loaded then ED is set to the largest phase 
loaded. By default the ES shall be 40%. If the 40% phase is not loaded then ES shall be set to the 
loaded phase closest to 40%.
1. Click the A/L (Ejection Fraction) button. The display changes to the Ventricle contour 

drawing display (see Step 6). The Set ED/ES dialog box also opens.
2. Check the automatic recommendations and change if necessary.
3. Click OK to close the dialog.
See section “Step 6: Area/Length Ejection Fraction” on page 90.

Step 6: Area/Length Ejection Fraction
Click the Area/Length Ejection Fraction button to see the measurements layout.

The contour drawing buttons are activated when you enter the Contour drawing work stage. 
(From left to right, they are Draw contour, Edit contour, Delete contour.)

When finished editing and drawing contours, see section “Step 7: Adjust Length Dimension” on 
page 93.

Measurements Display Layout
ED Ver. Ax % This viewport shows the End Diastolic phase (maximum volume phase) in Vertical long 

axis orientation.

ES Ver. Ax % This viewport shows the End Systolic phase (minimum volume phase) in Vertical long 
axis orientation.

ED Hor. Ax % This viewport shows the End Diastolic phase (maximum volume phase) in Horizontal 
long axis orientation.

ES Hor. Ax % This viewport shows the End Systolic phase (minimum volume phase) in Horizontal 
long axis orientation.

Draw Contour
The procedure to draw a contour is the same as drawing an ROI in the Common Tools.
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You can zoom and pan a viewport to better observe the ventricle. You can also expand any 
viewport to full size by double-clicking in it. Double click again to return to the original layout.
1. Click the Draw Contour button to activate the drawing function. The mouse pointer 

becomes a pencil.

 
2. To start, point to any point of the ventricle wall and click on it.
3. Move the pencil pointer along the wall to another point and click. The image below shows 

the contour line in the process of being drawn.

 
4. Continue contouring the ventricle wall until it is well defined.
5. Double-click on the last point to finish. (The image below shows a finished contour.)
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 When you finish drawing the contour the left ventricular diameter is drawn automatically.
 This diameter is located along the long axis line, so if the long axis line was set correctly in 

the Correct Axis mode, there is no need to edit this diameter's position. Editing of the 
diameter position is described in the next section.

When finished editing and drawing contours, see section “Step 7: Adjust Length Dimension” on 
page 93.

Edit Contour
If you want to correct the contour, use the following procedure.
Click the Edit Contour button to activate the contour drawing function.
As you move the mouse pointer near the green contour line, it turns yellow. Control points 
(small squares) appear around the contour.

 



Cardiac Viewer Slab Mode CT Cardiac Viewer

IntelliSpace Portal 93

Ph
ili

ps
30

00
06

71
86

91
_A

/8
81

 *
 2

02
1-

06
-3

0

To edit the shape of the contour :

• Point the mouse to the control point you want to move. The cursor becomes an 
arrow head with a white square.

• Drag the control point to the desired location.

• Move additional control points as needed.

To add new control points:

• Click on the graphic.

• Move the mouse onto the contour where you want a new control point (not on 
an existing control point). The pointer changes to an arrow head with a white 
square and a plus sign (+).

• Left click to add a new control point.

To delete a control point:

• Hold down the <Ctrl> key.

• Move the mouse over the control point that you want to delete. The cursor 
changes to an arrow head with a white square with an X symbol.

• Click on the control point. It is deleted.

When finished editing and drawing contours, see section “Step 7: Adjust Length Dimension” on 
page 93.

Step 7: Adjust Length Dimension
When you finish creating contours, a vertical line is automatically added, as shown below.
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You must reposition this preliminary line to create the Ventricle Length line. The Length line is 
used (in conjunction with the ventricle area inscribed by the contour) to determine the 
ventricle volume.
1. If you are not already in the Edit contour mode, click the Edit Contour button to activate it. 

Move the mouse pointer near the Length line. It turns yellow. Control points (small 
squares) appear at each end of the line.
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2. Drag one or both control points as appropriate to form a line that approximates the length 

of the ventricle, as shown below.
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3. When finished, see section “View Results” on page 96.

View Results
After you have finished drawing the ventricle contours and ventricle lengths, the Functional 
Analysis results can be viewed in the Functional Results table at the bottom of the display. The 
display may be turned on and off by clicking the Show Table button. (All volumes are expressed 
in milliliters.)

ED Volume
This is the volume of the left ventricle at the End Diastolic phase, the phase with the maximum 
ventricular volume.

ES Volume
This is the volume of the left ventricle at the End Systolic phase, the phase with the minimum 
ventricular volume.

Stroke Volume
he volume at ED minus the volume at ES.
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Cardiac Output
The Stroke volume times the Heart rate (expressed in milliliters per minute).

EF (Ejection Fraction)
The volume at ED minus the volume at ES, divided by the volume at ED, times 100.

Ventricle Volume Calculations
The results are displayed as separate vales for Horizontal LA (long axis), Vertical LA, and Biplane 
(the average volume using the horizontal and vertical long axes). The ventricle volumes are 
calculated using these formulas:

Horizontal LA Volume 8/3pi * area (squared) / Long axis length.

Vertical LA Volume 8/3pi * area (squared) / Long axis length.

Biplane Volume 8/3pi * area (Vertical LA) * area (Horizontal LA) / Long axis length. The shortest of the two long 
axes is taken.

Stroke Volume ED volume minus ES volume (ml).

Cardiac Volume Stroke volume times heart rate (ml/min).

EF (ejection fraction) The difference between ED volume and ES volume, divided by ED volume, times 100. (The 
result is a percentage.)

HR (heart rate) The mean HR from ECG (if ECG is loaded); otherwise, initial HR from DICOM tag.

BSA (body surface area) The square root of product of the weight (in kG) times the height in cm divided by 3600. 
(Reference: Mosteller RD. Simplified calculation of body-surface area. N Engl J Med 
1987;317:1098)

Body Surface Area
The body surface area is the total surface area of the human body. (BSA may be used to 
produce the cardiac index, which is a measure of cardiac output divided by the BSA, giving a 
better approximation of the required cardiac output. The BSA is calculated as described in the 
table on the previous page.)
To apply BSA to the Functional Analysis calculations:
1. Click the down arrow of the Show Table function.
2. Select Show Table/BSA. The BSA Calculation dialog box appears.
3. Type in the patient’s weight and height (in kG and cm) and click OK.

Echo Viewing Mode
Click the Echo button to display the four Echo views, which are conventionally used in 
echocardiography.
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The upper right viewport displays the Short Axis view (with variable position along long axis) 
and three long axis views separated by 60 degrees around the ventricle’s long axis.
The upper left viewport displays the 4-chamber view.
The lower right viewport displays the 2-chamber view.
The lower left viewport displays the 3-chamber or long-axis view (this is characterized by 
passing through the aortic root and left ventricular outflow tract)
You can rotate the cutting planes of the three Echo long axis views for viewing relative to the 
short axis view. Rotation is done by dragging a spoked wheel. The spoked wheel can be rotated 
by dragging the ends of the spokes to change the position of the various long-axis planes.
Each spoke represents a long-axis view and is colored to correspond with the orientation box in 
the viewport.

WARNING
When you use the Echo Views In the Cardiac Viewer application, verify axes correctness. If 
necessary, correct the axes using correction tools in the Functional Analysis tab in the Slab 
stage.
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Cardiac Viewer Volume Mode
The Cardiac Volume Viewer is based on the CT Volume viewer. Mode functions specific to the 
Cardiac Viewer are described in the following sections. Volume mode functions that are not 
unique to the Cardiac Viewer are only summarized in the following pages.
Please refer to the following sections of the IntelliSpace Portal Spectral Applications IFU for 
information on spectral results and processes:

• Understanding Spectral Results
• Common Spectral Processes

For additional information on spectral features, please refer to section “Spectral Cardiac CT 
Viewer” on page 71.

 NOTICE
For detailed Volume mode instructions, see section “CT Viewer Volume Mode” on page 38.

Load Multiple Studies in Application
To load multiple studies in the application:
1. Use the Ctrl key when selecting studies from the Directory list.

 

 



CT Cardiac Viewer Cardiac Viewer Volume Mode

100 IntelliSpace Portal

Ph
ili

ps
30

00
06

71
86

91
_A

/8
81

 *
 2

02
1-

06
-3

0

2. Select the application from the Applications menu.
3. Confirm the studies are from the same patient.

 NOTICE
When loading data into an application, ensure the orientation shown on the images is 
consistent with the images' appearance. This precaution is required for data that contains 
wrong orientation information because the data will be incorrectly presented within the 
application.

Cardiac Viewer Volume Tools
Use the Cardiac Volume Viewer Tools to review images as acquired by the scanner.

 NOTICE
For detailed Volume mode instructions, see section “CT Viewer Volume Mode” on page 38.

WARNING
Cross sectional images might rotate around the centerline. Please note orientation 
annotations on images.

In cases where the orientation annotations are not displayed on the image - you must not 
assume any specific orientation. For correct orientation information - use only the images 
which display such information.

One or more of the following image types may appear in this application: curved MPR, 
straightened MPR, volume images, and thick slab images. Measurements you make on such 
processed images can sometimes be misleading. When saving such images, make sure they 
are labeled properly.

Objects in thick curved MPR images may appear distorted. Use caution when making 
measurements on MPR images.

When using the Inject Dye (3D) tool verify the correctness of volume segmentation. If 
necessary, correct the dye tracing using correction tools supplied by this application.

See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.
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Orientation
The Orientation tools in the Volume viewing mode are the same as in the Slab viewing mode. 
You can change the image orientation between the General Axes and the Cardiac axes modes. 
Click the down arrow to switch between the two orientation modes.

Flip
Use this button to flip all displayed images right to left.

Layouts
There are 2 factory layouts, the 1+3 layout, which consists of one main image and 3 reference 
images, and the 2x2 layout, which consists of 4 equal size viewports.

Viewing Mode Layout Viewport Contents

Cardiac Volume viewing

Cardiac Axes

1+3 Layout

2x2 layout

Viewport contents:

• A - volume image (click 
orientation button to select 
short, horizontal long, vertical 
long)

• B - axial image

• C - coronal image

• D - sagittal image

• P - phase tab

Cardiac Volume viewing

General Axes

1+3 Layout

2x2 layout

Viewport contents:

• A - volume image (click button 
to select axial, coronal, sagittal)

• B - axial image

• C - coronal image

• D - sagittal image

• P - phase tab
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Compare
The Compare function allows you to perform a side-by-side review of selected images.

Relate
The Relate function helps orient yourself in the viewer. Clicking a location in one viewport 
marks the same location in other viewports, and other viewing modes.

Glass View and Show Transparent
In the Glass View mode a contoured foreground anatomy is displayed against a glass-like 
transparency background. The background transparency shows all volumes removed by either 
bone removal or clipping. Click Show Transparent to view, in a semi-transparent mode, all 
volumetric anatomy that you have removed using various sculpting, clipping, or other tissue 
functions. (Bone is shown with less transparency than other tissues.)

High Quality
Click this button to adjust the rendering parameters to display a sharper image to enhance 
details.

Calculate Volume
Click this button to calculate the volume of the currently active tissue(s). Clicking the button 
changes the volume image so the protocol is at100% opacity. A blue highlight appears on the 
reference images. The calculated volume is that of the pixels colored blue on the reference 
images.

Modify Standard Cardiac Angles
Change the standard cardiac angles on the volume image to modify the orientation of the 
volume image. Select either from a preset option or enter exact angles manually. The angles are 
located in the lower right-hand corner of the volume image.
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 NOTICE
The standard cardiac angles may be modified on Volume images within the Cardiac Viewer, 
the Comprehensive Cardiac Analysis application, and the EP Planning application.

Use Preset Options
Use the preset options to adjust the common viewing angles. In the bottom right-hand corner 
of the image, click on the drop-down menu to select the viewing angle:

• RAO 30
• AP
• LAO 60
• LAO 60 Cranial 20
• Left Lateral
• LAO 45 Caudal 15
• RAO 45
• RAO 120 Cranial 10

 NOTICE
In addition to setting the angles, use the Roll/Rotate tool to grab and rotate the image. The 
cardiac angles are updated in real time.

Manually Enter Angles
For a precise view, use the drop-downs and insert fields to enter the angles.
1. Select either RAO or LAO from the second drop-down menu.
2. Click in the filed next to the RAO/LAO selection and enter the appropriate angle.
3. Select either Caudal or Cranial from the drop-down menu.
4. Click in the filed next to the Caudal/Cranial selection and enter the appropriate angle.

Cardiac Viewer Volume Functions
To access additional Slab Viewer functions, click the down arrow in the tab window, or hover 
the mouse over the tab window. The list of available functions displays.

See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.
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Series
The Series list in Slab scene displays a list of the phase series loaded into the Viewer. It only 
contains original images. 

See Report, Film, CT Common Processes, and CT Common Tools for information on using common options, tools, 
functions, and processes.

Bookmarks
While using a viewer or an application, you can record a bookmark at any time to “save the 
current status” of your work.

Curve
The Curve function allows you to draw a curve (or load an existing curve to produce a curved 
path to produce a Curved Planar Reformat (cMPR) image, or a curved path for the Endo 
viewer’s fly through function.

Tissue Segmentation
The Tissue Segmentation function allows you to better visualize various tissues of interest by 
segmenting them. Target Volume, Bounding Cube, and Clipping Planes tools can be used to 
define the area of interest.

See Report, Film, CT Common Processes, and CT Common Tools for information on using common options, tools, 
functions, and processes.

Clip
The Clip function is used to remove unwanted anatomy from the volume images.

Batch
The Batch function allows you to create a group of images for viewing, saving, reporting and 
filming purposes. 

See Report, Film, CT Common Processes, and CT Common Tools for information on using common options, tools, 
functions, and processes.

Tissue Management
The Tissue Management function allows you to control the viewing of the active tissue, based 
on the tissue definitions for the current study that have been created in the current work 
session, or that were previously saved for this study, from this and other applications.
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Fusion
The Fusion Viewer employs standard CT Viewer functions, allowing you to view PET and SPECT 
images, and to fuse NM images with CT images. Instructions for using the Fusion function are 
provided in the CT Viewer section. See section “CT Viewer Fusion Mode” on page 61.

Rib Cage Removal for Slab and Volume Modes
The Rib Cage Removal feature is a visualization aid for contrast-enhanced Cardiac CT scans. This 
feature automatically removes the rib cage, allowing the review of the overall structures of the 
heart and its surrounding tissues without the rib cage for quick identification of potential 
pathologies/abnormalities, assisting in the selection of the appropriate cardiac phase to 
continue the analysis.
This feature contains an integrated algorithm that removes the rib cage from the cardiac CT 
data automatically, in both the Slab and Volume scenarios of the application.
When launching cardiac data (single phase or multi-phase), the Rib Cage Removal algorithm 
starts processing in the background. The algorithm processing updates appear in the status bar 
Started Processing for Rib cage removal Phase “X”.
When rib cage removal is completed, Rib cage removal completed appears in the status bar. 
The results of automatic rib cage removal are displayed on the volume viewports automatically.

Use  Display Ribcage/Hide Ribcage icon in the control area to enable/disable rib cage 
display on volume or MPR images. If the icon is grayed out/disabled, rib cage results are not 
available.

Rib cage removal can also be enabled/disabled from the Tissues Management list.
This feature functions in parallel to other Cardiac Analysis applications such as CCA, TAVI, EP 
Planning, as Cardiac CT Viewer is launched automatically with these applications.
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The Rib Cage Removal feature can also be enabled through Preprocessing. Both system 
preprocessing (under system default settings) and user defined manual preprocessing options 
are supported for Rib Cage Removal.

Benefits
This feature enables the user to review the overall structures of the heart and its surrounding 
tissues without the rib cage for quick identification of potential pathologies/abnormalities and 
to assist in the selection of the appropriate cardiac phase to continue the analysis.

Cardiac Viewer Endo Mode
Cardiac Viewer Endo Mode functions are based on the CT Viewer. The following sections cover 
the unique features of the Cardiac Endo Viewer. For detailed Endo Mode instructions, see 
section “CT Viewer Endo Mode” on page 49.
The Cardiac Endo viewer is a review function that allows you to perform a general flythrough of 
heart structures filled with contrast, like cardiac chambers and vessels. You can look for 
calcium, plaque, occlusions and stenosis in vessels.
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WARNING
Cross sectional images might rotate around the centerline. Please note orientation 
annotations on images.

In cases where the orientation annotations are not displayed on the image - you must not 
assume any specific orientation. For correct orientation information - use only the images 
which display such information.

One or more of the following image types may appear in this application: curved MPR, 
straightened MPR, volume images, and thick slab images. Measurements you make on such 
processed images can sometimes be misleading. When saving such images, make sure they 
are labeled properly.

Objects in thick curved MPR images may appear distorted. Use caution when making 
measurements on MPR images.

Load Multiple Studies in Application
To load multiple studies in the application:
1. Use the Ctrl key when selecting studies from the Directory list.
2. Select the application from the Applications menu.
3. Confirm the studies are from the same patient.

 NOTICE
When loading data into an application, ensure the orientation shown on the images is 
consistent with the images' appearance. This precaution is required for data that contains 
wrong orientation information because the data will be incorrectly presented within the 
application.

Locate Structure of Interest
In most cases, the application displays the Endo image from within a contrast filled structure, 
but occasionally the Endo image appears solid in the display.
This is usually because of a mismatch between protocols.

Locate by Selecting the Correct Protocol
To view the volume correctly, you may need to select the correct protocol icon from the 
protocol list.
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Locate with Relate Function
Another way to help orient yourself is with the Relate Viewports and Relate Scenes tools. See 
section “Use Relate to Locate Structure of Interest” on page 52.

Cardiac Viewer Endo Tools
Complete instructions for using the Endo tools are provided in the Endo Viewer section. See 
section “CT Viewer Endo Mode” on page 49.

Orientation
Two viewing orientations are offered for flythrough: Volume Orientation and Eye orientation. 
The default viewing mode is Volume orientation.

Flip
Click the Flip button to rotate the endo volume image 180 degrees around the rotation center. 
The reference images update accordingly.

Layouts
In the Volume orientation the two available layouts are 1+3 and 2x2. (1+3 is the default.)

Show Crosshairs
This function makes visible all graphical overlays (crosshairs, center marks, rotation bar, and 
arrows). The default is to show crosshair. The intersection of the crosshairs is the rotation 
center of the Volume orientation viewport.

High Quality
This function adjusts the rendering parameters to display a sharper image to enhance details.

Speed
You can control the speed of navigation by selecting from the drop-down list: Slow, Medium 
Slow, Normal, Medium Fast and Fast.

Navigate
These arrows control the direction of flythrough. When you are at the start of the flythrough, 
you can only go forward. When you go backward, the navigation reverses, but the camera 
viewing direction does not reverse.
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Scroll along Curve
This function is only enabled when a curve is loaded (active). See also section “Curve” on page 
109.
1. Select Load Curve.
2. Select path from the Curve Selection Dialog box.
3. Click OK.
Now when you scroll, the image moves along the active curve. Scrolling in this mode does not 
affect the rotation center of the scene (the arrow and rotation bar do not move).

Cardiac Viewer Endo Functions
To access additional Endo Viewer functions, click the down arrow in the tab window, or hover 
the mouse over the tab window. The list of available functions displays.

See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.

Series
The Series tree displays a list of the studies and series that are loaded into the viewer, and also 
other elements (like batches) that have been created.

Bookmarks
While using a viewer or an application, you can record a bookmark at any time to “save the 
current status” of your work.

Curve
The Curve function allows you to draw a curve (or load an existing curve) to produce a curved 
path to produce a Curved Planar Reformat (cMPR) image, or a curved path for the Endo 
viewer’s fly through function.
To create a curve in Endo mode, first do a flythrough, then click “Create Curve from 
navigation.” The curve is added to list as “Navigation Path.”

See Report, Film, CT Common Processes and CT Common Tools for information on using common options, tools, 
functions, and processes.

Batch
The Batch function allows you to create a series of sequential slab images for viewing, saving, 
reporting and filming purposes.
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Tissue Management
The Tissue Management function allows you to control the viewing of the active tissue, based 
on the tissue definitions for the current study that have been created in the current work 
session, or that were previously saved for this study, from this and other applications.

Flythrough without Active Curve
To begin using the Endo viewer, drag the middle of the crosshair to the desired location (for 
example, a vessel or a heart chamber). The center of the crosshair represents the “eye” (or the 
camera) from which the endo image is created.
1. Using the cross hairs on the reference images and using image scrolling, bring the cursor to 

the desired starting point.
2. Select a speed.
3. Click the Forward arrow. The mouse cursor becomes a double-ended arrow.

 
4. Click on the Endo viewport. The flythrough begins.
 Play Forward always navigates away from you, “into” the display. Play Backwards always 

navigates toward you, “out of” the display.
5. Navigate through the structure by moving the mouse toward the desired location in the 

image.
6. To stop the flythrough, left click on the Endo viewport.
7. To resume, click again on the Endo viewport.
8. To exit the flythrough mode, click any common tool.

Flythrough with Active Curve
If a curve exists for this study, the Activate Curve button is in full color. If no curve has been 
saved (or created in another view mode, like Slab or Volume), the Activate Curve button is 
grayed out, and flythrough with an active curve is not possible.
1. Click Activate Curve.
2. Select one of the curves.
3. Select a speed.
4. Click Forward. (The flythrough always starts at the beginning of the curve.)
5. Click on the Endo viewport. The flythrough begins.
6. To end the flythrough, left click on the Endo viewport.
7. To continue, click again on the Endo viewport.
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Start Navigating Along a Different Curve
Stop the flythrough by clicking on the Endo viewport. Click Select Active Curve. Continue as 
above to fly through an active curve. The flythrough always starts at the beginning of the new 
curve.

Switch to Manual Navigation
Click the Activate Curve button (so it appears unpressed).
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