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1 Introduction 

 Welcome to IntraVascular 
CAAS IntraVascular enables vessel analysis based on IntraVascular UltraSound (IVUS) and intravascular 
Optical Coherence Tomography (OCT) images. Based on cross sectional images and longitudinal 
reconstructions, the contours of the lumen, stent and external elastic membrane (EEM) can be defined.  
Quantification such as stenosis and analysis of lumen, plaque and stent can be performed. Furthermore, it 
is possible to perform basic measurements, Lipid-Core Burden Index (LCBI) measurements, stent strut 
measurements and wall surface measurements.  

This user manual describes the indications for use (paragraph 1.4) and platform features (chapter 2). The 
analysis workflow is explained in chapter 3 for IVUS and in chapter 4 for OCT. For more detailed explanation 
Chapter 6 describes the reporting options.  

 Disclaimer  
Apart from any warranties that are expressly stated in a mutually agreed written agreement, Pie Medical 
Imaging B.V. makes no warranty of any kind, whether expressed or implied, relating to the contents of this 
document, or any software provided by Pie Medical Imaging B.V. including, but not limited to, the CAAS 
IntraVascular software. Pie Medical Imaging B.V. shall not be liable in any event for incidental or 
consequential damages in connection with or arising out of the provision, performance, or use of this 
documentation or any software product to which it may relate, or any software or hardware product 
supplied by Pie Medical Imaging B.V. for use with any such software product or this documentation itself. 
Copyright by Pie Medical Imaging B.V. All rights reserved. The contents of this document are subject to 
change without notice. This document may only be used if the reader releases Pie Medical Imaging B.V. 
from all claims relating to or arising from any errors it may contain. Reproduction in any form of any part of 
this document is prohibited.  

The color gold is a trademark of St. Jude Medical, Inc. and its related companies.  © 2015 St. Jude Medical, 
Inc.  All Rights Reserved. 

 Important safety and regulatory information 

When  is in front of the text in this user manual, it means that this is essential information for 
proper use of the software. In case of performance degradation of the software, please contact 
support@pie.nl. 

Regulatory information Australia 
Sponsor: Emergo Australia 
  201 Sussex Street, 
  Level 20, Tower II Darling Park, 
  Sydney, NSW 2000, Australia 
  Tel: + 61 (0) 2 9006 1662 

 Intended Use and Indications for Use 
Intended use 
CAAS IntraVascular has been developed to review and analyze intravascular images. The software is used 
by or under supervision of a cardiologist or radiologist. 

Indications for use 
Based on intravascular ultrasound (IVUS) and/or optical coherence tomography (OCT) images CAAS 
IntraVascular enables quantification of artery and/or stent dimensions. 

Intended target groups 
CAAS IntraVascular is intended to be used for patients undergoing an interventional cardiology procedure 
(e.g. a PCI procedure) during which IVUS images and/or OCT images are acquired of the coronary arteries 

mailto:support@pie.nl
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and/or peripheral arteries. 
There are no known contraindications for patient groups on which CAAS IntraVascular is not intended to be 
used. 
 

 Instructions for Use  
1. The CAAS IntraVascular software is intended to supplement, as opposed to replace, the conventional 

diagnostic review of medical imaging data. No diagnostic or treatment decisions should be based 
solely on the use of the CAAS IntraVascular software.  

2. The operator must be aware that the accuracy of calculations performed by the CAAS IntraVascular 
software relating to distances, volumes, and other physical properties relies on the correct 
information supplied by the image source which must be defined according to the DICOM standard. 
The user should insert, only when this information is not present in the DICOM, the correct frame 
rate and pullback speed to obtain the correct length dimensions. 

3. Nothing stated in this documentation reduces the operator’s responsibilities for sound clinical judgment 
and best clinical practices.  

 Restrictions and Limitations 
 1. Although the CAAS IntraVascular software has been extensively tested for its proper functioning, it 
cannot be guaranteed that the software is absolutely free of any defects. Operators must always be aware 
of the possibility of defects in areas such as, but not limited to, measurements and orientation marking.  

2. The CAAS IntraVascular software may display images of intermediate or lower quality due to hardware 
constraints while the operator is interacting with the system.  

3. The CAAS IntraVascular software is not intended to be used as a primary data storage medium for 
medical imaging data. As such, the operator should not rely on the software for permanent storage, but 
instead must rely on permanent storage at a separate location (i.e. PACS archive).  

 Training 
Training for this product is available via Pie Medical Imaging. One or more of the following training options 
are available: 

- In person training. Please contact Pie Medical Imaging. 
- Training via web-ex. Please contact Pie Medical Imaging. 
- E-learning via the PMI academy. Visit www.piemedicalimaging.com to access the PMI academy. 

 Conformance standards 
The following standards are applied to CAAS IntraVascular 

• EN ISO 15223-1:2016 - Medical devices - Symbols to be used with medical device labels, labelling and 
information to be supplied - Part 1: General requirements 

• EN 1041:2008 - Information supplied by the manufacturer of medical devices 

• EN ISO 13485:2016 - Medical devices - Quality management systems - Requirements for regulatory 
purposes 

• EN ISO 14155:2011 - Clinical investigation of medical devices for human subjects - Good clinical 
practice 

• EN ISO 14971:2012 - Medical devices - Application of risk management to medical devices 

• DICOM 3.0 - Digital Imaging and Communications in Medicine standard 

• EN-IEC 62304:2006/A1:2015 – Medical Device Software – Software life cycle processes 

• EN-IEC 62366-1:2015 – Medical Devices – Application of Usability Engineering to Medical Devices 
 
For a copy of the DICOM Conformance Statement of CAAS IntraVascular, contact pmi@pie.nl or visit our 
website: www.piemedicalimaging.com. 

  

http://www.piemedicalimaging.com/
mailto:pmi@pie.nl
http://www.piemedicalimaging.com/
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 Labeling symbols 
Explanation of symbols included on CAAS IntraVascular can be found in the table below.  

 Measurement accuracy  
The table below shows the units for the basic arithmetic measurements: 
 

Measurement Units 
Distance (Diameter/Length) 
Area 
Volume 

mm 
mm2 
mm3 

Angle Degrees 
  

Note: if spacing information for the image cannot be determined, the length measurements are displayed 
as “units”. In case of square pixels, one unit represents the width or height covered by a pixel. For non-
square pixels, one unit represents either the width or height covered by a pixel. 
 
The accuracy of measurements performed with the CAAS IntraVascular software depends on the following 
factors:  

• The spacing and resolution of the images acquired by the IVUS or OCT system.  

• The accuracy and calibration of the IVUS or OCT modalities, used to acquire the images.  

• Placement of the (end) points of the measurement. Placement is more accurate when the image is 
zoomed. For the accuracy is assumed the exact same input of the user. 

 
CAAS Intravascular is validated for Quantitative Coronary Ultrasound in diseased human coronaries and this 
is reported as follows1: 

 Measurement Intraobserver Intersoftware1 

Cross-sectional area 
measurements 

 

Lumen (mm2) 
 

 

0.0 ± 3.7% 
 

-0.3 ± 4.5% 
 

EEM (mm2) 
 

 

-0.7 ± 2.8% 
 

0.2 ± 2.4% 
 

Plaque (mm2) 
 

 

-0.5 ± 7.0% 
 

0.4 ± 6.8% 
 

Stent (mm2) 
 

 

-0.9 ± 3.4% 
 

-0.5 ± 3.2% 

Volume measurements 
 

Lumen (mm3) 
 

 

-2.1 ± 9.3% 
 

-2.2 ± 6.2% 
 

EEM (mm3) 
 

 

0.9 ± 5.6% 
 

-2.6 ± 6.1% 
 

Plaque (mm3) 
 

 

3.4 ± 7.2% 
 

-2.7 ± 12% 
 

Stent (mm3) 
 

 

-0.2 ± 3.6% 
 

-4.1 ± 3.2% 

 

Symbol Description 

 
YYYY 

Medical device manufacturer and year of manufacturing 

 

Consult the Instructions for Use 

 

Consult the Instructions for Use for important cautionary information 

Rx Only  Caution: US Federal law restricts this device to sale by or on the order of a physician 
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Intersoftware: CAAS IntraVascular vs. Curad. Curad Vessel Analysis is established and validated software for 
quantitative IVUS analysis2. 
 
More detailed information about the validation can be found in the following publications: 
1 Nijhoff F, Van Den Hengel KG, Slots TL, Stella PR, Agostoni P. Clinical validation of a novel software for 

quantitative analysis of coronary intravascular ultrasound. Cardiovasc Revasc Med. 2014 Nov-
Dec;15(8):393-401. doi: 10.1016/j.carrev.2014.10.005. Epub 2014 Oct 14. 

2 Hamers R, N B, Knook M, Sabate M, Roelandt J. A novel approach to quantitative analysis of 
intravscular ultrasound images. IEEE J 2001:589-592. 

 
Analysis of OCT datasets is done in a similar approach as IVUS datasets. Therefore, the accuracy analysis of 
OCT datasets is similar to analysis of IVUS datasets. 

 Terms and abbreviations  
Term / Abbreviation  Explanation of term / abbreviation 

CAAS Cardiovascular Angiographic Analysis System 

IVUS IntraVascular UltraSound 

OCT Optical Coherence Tomography 

EEM External Elastic Membrane 

LCBI Lipid-Core Burden Index 

 

  



 

User manual CAAS IntraVascular 2.1 - Page 9 of 25 

2 Platform features 
This chapter describes how to import and preview image data. In paragraph 2.5 the main analysis window 
setup is explained.  

 Data Import 
When importing data from an external data source, it is possible to preview the data and select the 
required series for import. It is also possible to import the entire patient dataset. 

Insert a CD, DVD, external Hard Drive or USB stick into the computer and click on the ‘Import’ button on the 
left side of the screen. In the top of your screen enter a folder location or click Browse. The software will 
automatically detect DICOM data and will show the patient name and information in the grid at the top of 
the screen. At the bottom of the screen previews of the separate series will be shown. 

To import the entire dataset double click on the patient’s name in the grid. To import one of the series 
double click the specific series in the preview grid. 

The progress bar at the ‘Import Queue’ will show the progress of the import. Click on the ‘Local Data’ 
button at the top left of the screen. As soon as the import has finished, the patient data will be shown in 
the patient grid in bold letters, indicating this patient dataset has not been loaded yet. 

 RAW Data Import (OCT) 

CAAS IntraVascular allows to import of the RAW data format 
from OCT systems. Click on the ‘Import’ button on the left side of 
the screen. In the top of your screen two buttons are visible to 
import RAW data: ‘Terumo RAW Data’ and ‘St. Jude RAW data’.   

Terumo 

For the Terumo data choose the folder calling the OFDIConsole including the folders ‘ImageData’ and 
‘SystemDB’.  

St. Jude 

For the St. Jude data choose the file with file extention ‘.oct’. 

After choosing the preferred series, you can adjust the Z-offset and import the data into your local study 
list. In contradiction to normal DICOM format files, those files are not supported for action other as starting 
an analysis (e.g. functionality described in chapter 2.2). 

 Right mouse button functionalities in Study List 
Functionalities such as exporting, deleting and anonymizing patient data can all be found under a right 
mouse button click. 

 Exporting Data 

To export the patient data to another location (Hard Drive or USB) select the patient with a single left 
mouse click. Perform a right mouse click and select ‘Export to Folder’ or ‘Export to Folder (anonymous)’. 
The (anonymized) data will then be exported to the folder.  Please be reminded that the data will remain in 
the CAAS IntraVascular study list. 

 Deleting Data 

Perform a right mouse click on the patient data that has to be deleted and select ‘Delete’. It is possible to 
delete a single series by selecting it from the preview grid and choosing Delete. 

 Anonymize Data 

CAAS IntraVascular takes over the patient name that is encrypted in the DICOM information. However, it is 
very easy to anonymize patient data. Click right on the required study from the study list, select 
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‘Anonymize’ and follow the instructions in the dialog box. 

Note: the original patient data will not be deleted automatically. 

The anonymization tool does not guarantee compliance with regulatory requirements (e.g. GDPR and 
HIPAA) 

 Quick Search 
A feature to locate patient data very quick and easy is the ‘Quick Search’ function. The ‘Search’ window is 
located at the top of the screen. Fill in a search word in the search window (e.g. name, date of birth, IVUS 
etc.)  

CAAS IntraVascular will automatically generate a list of studies in which the search word occurs. 

 Session State 
A Session State enables you to close a patient assessment and resume it again where you left it. Opening 
the session state not only allows you to resume the assessment where you left it but also allows you to 
continue establishing the report that you were working on. 

 Saving a Session State 

There are two ways of saving a Session State.  

A: Click the ‘Save’ button at the left side of the screen, follow instructions from dialog box. 

B: Click the ‘Close’ button at the left side of the screen, a Session State ‘Save dialog box’ will appear, follow 
instructions from dialog box. 

Please note that you can either overwrite an existing session state or create a new one. 

 Opening a Session State 

After a Session State is stored it can be located in the preview grid of the study list. Opening a Session State 
is possible by double-clicking the corresponding thumbnail in the preview grid.   

 Analysis window 
The main analysis window is always divided in four sections; two full width viewports at the top (viewport 1 
at the top, viewport 2 just below viewport 1) and two viewports at the bottom next to each other, see 
figures below. 

 

Viewport 1 Shows a reconstructed longitudinal view or in case of OCT analysis optional a 3D 
reconstruction.  

Viewport 2 Shows another reconstructed longitudinal view perpendicular to the longitudinal view in 
viewport 1, or optional the graph or the Chemogram view of the LCBI analysis.  

Viewport 3 Shows the cross-sectional view of the IVUS or OCT data.  

Viewport 4 Shows reference images and bookmarked images  
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Cursor line (1) The frame position on the longitudinal view corresponding to the cross-sectional 
view  

Cross hair (2)  The line(s) on the cross-sectional view corresponding to the longitudinal view(s)  

Workflow assistant (3) In the workflow assistant on the right side of the application window, the two main 
steps of the workflow can be chosen  

Hints (4)  In the workflow assistant on the right side of the window, the hints during 
workflow can be turned on/off (green box); hints are shown in the cross-sectional 
view and/or the longitudinal view  

 Basic measurements 

 Diameter Measurements 

Diameter Measurements can be performed in the cross sectional and longitudinal views.  

Step 1:  Click the ‘Ruler’ button on the top right side of the window. The mouse cursor will become 
the shape of a cross.  

Step 2:  Perform a left mouse click to start a diameter measurement and drag the mouse to the end 
position of the diameter measurement. Perform a left mouse click at this spot.  

Diameter measurements can be deleted by performing a right mouse click on the measurement and 
selecting ‘Delete’ or by dragging it outside the viewport. 

 Angle measurement 

The angle measurements can be performed in the cross-sectional view. 
 
Step 1:  Click the ‘Angle’ button on the top right side of the window. The mouse cursor will become 

the shape of a cross. 
 
Step 2:  Perform 3 single left mouse clicks to perform an angle measurement 
 
Step 3:   To place the angle measurement in the center press ‘Shift’ and drag and drop the 
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measurement to the red cross (this is not possible in the step ‘Select View Mode’). 
 
An angle measurement more than 180 degrees is also possible. After performing the 3 single left mouse 
clicks, move one of the lines to the correct position. 

 

 Ellipse Measurements 

An ellipse measurement can be performed in the same way as the diameter measurement. The resulting 
minimum diameter, maximum diameter and area are displayed by default. It is possible to display 
additional results like perimeter and pixel values by right clicking on the ellipse.  

 Configurations / Settings 
The Tools menu can be opened with a click on this icon. The settings for the analysis are available 
via Tools > Options…. 

 Help menu 
The Help menu can be opened with a click on this icon. The user manual is available via Help > User 
Manual…  or press F1. 

The About Box can be found via Help > About… The version number, license number and contact 
information are displayed here. 

For Remote support press Help > Remote Support… This starts a website with information required for 
support.  
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3 IVUS Workflow 

 Series or patient selection 
In the Local Data patient grid, select the required series or entire patient dataset by double clicking it. CAAS 
IntraVascular will now open the required data.  

 Select View Mode 
In the View Mode selector, the program offers options to reduce the 
analysis time. 

 Frame Skipping 

The first option is frame skipping. Frame skipping makes it possible to 
show only one frame out of every X number of frames. Choose full 
pullback or frame skipping and click on ‘Apply’ to go to the next step 
in the workflow. 

 Create gated series 

It is possible to perform retrospective gating to correct the cardiac 
motion on the original IVUS file. After retrospective gating the contour 
detection will be easier. By clicking on the button, the application 
performs retrospective gating and save the result as a new series. By 
clicking on ‘Switch to another Series’ the user can switch between the 
original file and the retrospective gated file.  

After retrospective gating the length accuracy is indicated on the 
longitudinal view: 
 

 

After selecting the right series click on ‘Apply’ to go to the next step in the workflow. 

 Define Contours 
Before starting contour editing the segment borders (white borders in longitudinal view) can be adjusted in 
the longitudinal view to the region of interest. For detailed explanation of the contour’s behavior see 
chapter 5. 

Step 1:   Choose the border type; EEM, stent or lumen 

In the Workflow Assistant the contour type can be choosen. The contours 
have no dependencies with the following exceptions:   

- The EEM contour can only be drawn outside the lumen and stent 
contour on the longitudinal view. 

- The lumen and stent contour can only be drawn inside the EEM 
contour on the longitudinal view. 
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- The stent contour is by default positioned on the lumen contour when the lumen contour is 
present. 
 

Step 2:  Start with a single click on the longitudinal view. 

Indicate one position on the edge of the selected contour type in the longitudinal view with a single left 
mouse click. This will place the contours on their initial position. 

 

Step 3:  Adjust the contours to the correct edge on the longitudinal views. 

After the first point, the program will segment contours based on gray values. In 4 longitudinal planes (each 
45-degree rotation on the cross-sectional view) the program will segments the contours of the vessel; one 
contour on each side of the catheter. To help the program you can add additional control points by clicking 
on the contour on the longitudinal and dragging it to the correct edge.  
 
The segmented contours will be forced through all added control points, which are visible on the 
longitudinal view. Corrections will change the contour between the two nearest control points on either 
side of the longitudinal view, so the correction will be propagated over 
the surrounding frames.  

 
Rotate the longitudinal image by using the scroll wheel on the 
longitudinal view, or use the crosshairs in the cross-sectional view. 

You can delete control points with a right mouse click on the control 
point and select delete. 

Step 4:  Check and adjust the contours to the correct edge on the cross-sectional views. 

Finally, control the contours in the cross-sectional view in one direction. Dragging one of the 8 control 
points in the cross-sectional view to the correct edge, will add one extra controll point on the Distal or 
Proximal side. This avoids propagation of the contour to the slices which have already  been corrected 
(choose side and offset distance in the Workflow Assistant).  
 

 
 

Red arrow shows the extra control point on the frame located on the proximal side with the given offset 

steps away of the current frame. The step size is based on the chosen frame skipping. The correction only 

propagates to the distal side of the frame as shown with the green arrow.  
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Use the bounce loop by pressing down the spacebar when the cross-
sectional view is selected. This can help to visualize the border by 
playing forward and backward through the 5 surrounding cross 
sectional views. 
 
Add extra points between the 8 control points on the cross-sectional 
view to add more detail. These points will not be propagated. 

  
 
 

 

 Skipped frames 

In case of frame skipping, as described in paragraph 3.2.1, it is possible to change the shown frames. In the 
cross sectional view the application shows a green check mark in case it is a non-skipped frame and a 
grayed-out check mark in case it is a skipped frame. By using the left and right arrow keys the application 
shows the non-skipped frames and by using the top and bottom arrow keys all frames will be shown. 
 

  

As an example, the user chooses the option show 1 in 10 frames, the application will show frame 10, frame 
20, frame 30, frame 40, etc. However, frame 30 has an artefact and the user wants to use frame 29. Move 
to frame 29 and click on the check mark to unskip this frame.  

 Reference position 

By default, the program sets 5 mm reference regions distal and 
proximal to the ROI. This reference position is used for calculating the 
degree of stenosis. It is possible to change to a reference position, 
move or even delete the reference positions, by a right click on the 
reference line. Beside region reference, a single frame reference 
option is available. 
 
Move the reference line on the longitudinal view to the new position, or click the 
right mouse button on the cursor line and select ‘Set Reference 2’ or ‘Set Reference 
1’.  
 

Tip 

To reduce analysis time, it is advised to take the following order of steps 

• Choose one point on the longitudinal view where the border is clearly visible, as described in step 2 

• Adjust the 8 longitudinal contours (two contours on each longitudinal plane) on the longitudinal 
view by adding or adjusting the control points as described in step 3 

• Finally you can adjust the contours on all other cross-sectional views in one direction as described 
in step 4 
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 Vessel analysis 
In the Measurement step, it is possible to change settings for the 
analysis and finalize the analysis. It is possible to change the minimum 
lumen position, stenosis region, reference position and reference 
method.  
 

 Minimum lumen  

After selecting the ‘Measurements’ step in the Workflow 
Assistant, the program calculates the minimum lumen position. 
This can be the minimum lumen diameter position, or the 
minimum lumen area position, depending on the selected 
option.  

To adjust the minimum lumen position, move the minimum lumen line on the longitudinal view to the new 
position, or click the right mouse button on the cursor line and select ‘Set Stenosis’.  

 Stenosis length 

Besides the minimum lumen position, also the stenosis length can be defined based on a length 
measurement on the longitudinal view. Left mouse click on the length measurement gives you the option 
to set this length as stenosis length, by default the ROI length will be defined as stenosis length.  

 Bookmarks 
CAAS IntraVascular features the possibility to mark different cross-sectional views (Bookmarks). By clicking 

on the icon in the cross-sectional view, the cross section will be added to the series in the reference 
viewport. In the reference viewport, the bookmark can be unmarked with the same button when it is 
selected (the icon will be red).  
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 LCBI measurements 
A DICOM dataset from a TVC imaging system 
(InfraRedX) may include a Chemogram. This   
chemogram presents the circumferential Lipid-
Core Burden Index (LCBI) values along the vessel, 
determined by the TVC imaging system.  

The export of TVC-MC9 differs from TVC-MC8. The software recognizes the TVC imaging system version by 
default. If the software cannot detect the version, the version needs to be selected manually.  

In case an incorrect TVC version is selected, this can be verified by pressing the keyboard ‘H’ button. In case 
on the longitudinal view the color chemogram is at a different position then the grayscale Chemogram (see 
red arrows in the figure below), please re-load the data selecting the other TVC version. 

 

 
The LBCI values are presented as a yellow-red 
colored circle around the cross sectional, and an 
average cross-sectional value in the center of the 
cross-sectional view and the longitudinal view. 

Additionally, the total ‘Chemogram’ can be enabled 
in the Workflow assistant. The length of the 
maximum LCBI region can be chosen in the 
settings. Within the ROI of the analysis the 
maximum LCBI region is calculated. Additionally, a 
custom region can be chosen to calculate the LCBI 
value. In the cross sectional view the mean LCBI 
value, angle of red, angle of yellow and the yellow 
wall area are presented. 
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4 OCT Workflow 

 Series or patient selection 
In the Local Data patient grid, select the required series or entire patient dataset by double clicking it. CAAS 
IntraVascular will now open the required data. When the longitudinal calibration information is missing for a 
motorized pullback, a dialog to enter the frame rate and pullback speed will be shown. 

 Define Contours 
Step 1:  Define frames for analysis 

Before starting contour detection, it is advisable to adjust the segment borders (white borders in 
longitudinal view) in the longitudinal view to the region of interest to reduce analysis time.  

. 

The cross-sectional frames imaged during the time when the OCT probe was inside the 
catheter, can influence the stenosis measurement and stent analysis. Exclude these 
frames from the region of interest.   

 

Step 2:  Lumen border definition 

The lumen border can automatically be detected. In 4 longitudinal planes 
(each 45-degree rotation on the cross-sectional view) the program will 
segments the contours of the vessel; one contour on each side of the 
catheter. For detailed explanation of the contour’s behavior see chapter 
5.  

The contours will be forced through the control points of the longitudinal view. To adjust the detected 
contour, move the cursor over the corresponding contour in the longitudinal view and the control points 
will be visible. Move, delete and/or add control points on the contour line to obtain the correct edge.  
Corrections will change the contour between the two nearest control points on the longitudinal view, and 
thus the correction will be propagated over the surrounding cross sectionals 
 
Finally, control the contours in the cross-sectional view in one direction.  
Dragging one of the 8 control points in the cross-sectional view to the 
correct edge, will add one extra controll point on the Distal or Proximal 
side. This avoids propagation of the contour to the slices which have 
already  been corrected (choose side and offset distance in the Workflow 
Assistant).  

 
Red arrow shows the extra control point on the 
frame located on the proximal side with the 
given offset steps away of the current frame. 
The step size is based on the chosen frame 
skipping. The correction only propagates to the 
distal side of the frame as shown with the 
green arrow.  
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Add extra points between the 8 control points on the cross-sectional view to add more detail. These points 
will not be propagated. 
 

 
 

 

Step 3:  EEM border definition 

Additionally, the EEM border can be defined. Selecting EEM in the Workflow assistant, will automatically 
place the EEM contour 1 mm outside the lumen border. Editing of the EEM can be performed the same way 
as editing of the lumen border.  
 

 Stent strut detection 

CAAS IntraVascular offers the option to do stent strut analysis. After 
selecting the stent option as the Vessel Display Mode, the detected struts 
will be visible in the 3D visualization of the vessel in the top viewport and in 
the cross-sectional view.  

To add or remove detected stent struts in the cross-sectional view, 
select the pencil at the bottom of the cross-sectional view port and 
press and hold the CRTL button to enable the eraser. With a single 

click add or remove stent struts. 

Tips  

To reduce analysis time, it is advisable to take the follow order of steps 

• Adjust the control points of the 16 longitudinal contours on the longitudinal view (two contours on 
each longitudinal plane). 

• Modify the contours on all cross-sectional views in one direction. 

• Add extra points between the 16 control points on the cross-sectional view to add more detail. 
These points are only valid for this frame, but can be useful for the stent struts coverage 
measurement. 
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Choose the correct strut width and thickness to optimize the strut 
visualization. Thickness will be 
used to calculate the 
malapposition in the 
Measurement step.  

An ellipse with a dotted line is fitted over the drawn stent struts 
to visualize the stent contour. The ellipse can be adjusted to add 
control points and move them to the correct position.  

 
 

 Reference position 

By default, the program sets 5 mm reference regions distal and 
proximal to the ROI. This reference position is used for calculating the 
degree of stenosis. It is possible to change to a reference position, 
move or even delete the reference positions by a right click on the 
reference line. Beside a reference region, a single frame reference 
option is available. 
 
Move the reference line on the longitudinal view to the new position, or click the 
right mouse button on the cursor line and select ‘Set Reference 2’ or ‘Set Reference 
1’.  

 Vessel analysis 
In the Measurement step it is possible to change settings for the analysis and 
finalize the analysis. It is possible to change the minimum lumen position, 
stenosis region, reference position and reference method. 
Stent strut definition analysis can be done, and optional manual overruled. 
 

 Minimum lumen  

After selecting the ‘Measurements’ step in the Workflow 
Assistant, the program calculates the minimum lumen position. 
This can be the minimum lumen diameter position, or the 
minimum lumen area position, depending on the selected 
option.  

To adjust the minimum lumen position, move the minimum lumen line on the longitudinal view to the new 
position, or click the right mouse button on the cursor line and select ‘Set Stenosis’.  

 Stenosis length 

Besides the minimum lumen position, also the stenosis length can be defined based on a length 
measurement on the longitudinal view. Left mouse click on the length measurement gives you the option 
to set this length as stenosis length, by default the ROI length will be defined as stenosis length.  
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 Stent analysis 

By selecting ‘Stent’ in the workflow assistants, in every cross 
sectional frame the total number of detected stent struts is 
displayed, as well as the number of these stent struts which 
are covered or malapposed. The total nummer of struts is 
presented in the report. 

In the cross sectional view the same dotted ellipse as 
described in paragraph 4.2.1 is visible, this is used to 
calculate the Neo-Intimal Plaque Volume and Malapposition 
Volume, presented in the report. 

 Wall surface analysis 

To determine different areas on the vessel wall the option ‘Surface 
Measurements’ can be used. Enabling this option in the ‘Workflow Assistant’ 
in step 2 ‘Measurements’ to allows qualification of the cross-sectional 
contour. Up to 4 segments can be set on each cross sectional by using the 
right mouse button on the lumen contour, choose the preferred surface and 
selecting the start and end point of the surface measurement. The 4 
segments are not restricted to each other. Based on those segments an 
unfolded vessel view is displayed in ‘Viewport 2’. For all 4 segments the total 
wall surface area is calculated. 

Using the shortcuts ‘1’, ‘2’, ‘3’ and ‘4’ corresponding to the surface number, 
and your scroll wheel, allows quick full vessel analysis. 

 Bookmarks 
CAAS IntraVascular enables the possibility to mark different cross-sectional views (Bookmarks). By clicking 

on the icon in the cross-sectional view, the cross section will be added to the series in the reference 
viewport. In the reference viewport, the bookmark can be unmarked with the same button while it is 
selected (the icon will be red).  

 

  



 

User manual CAAS IntraVascular 2.1 - Page 22 of 25 

5 Detailed contour editing 

 3D dataset 
CAAS IntraVascular analyses the IVUS or OCT datasets as a 3D volume. 

 Linking of contours 

After segmentation on the following planes/frames contours are 
presented: 

• Longitudinal view: on 8 planes 

• Cross-sectional/transversal view: all frames 

The longitudinal and cross-sectional contours are linked. This linkage is represented by the large green dots 
on the cross-sectional view. In below example for 4 contours the linkage is shown. 

In case either the longitudinal contour is edited, this has an effect on the cross-sectional contour and vice 
versa.  
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 Editing the longitudinal view 
By adding, moving or deleting control points, the longitudinal view can be edited. This edit is immediately 
shown on the cross-sectional view. 

 

When a control point is added or moved, the edit is propagated until the next available control point. 

 

 Editing the cross-sectional view 

 Large control points   

When editing large control points in the cross-sectional view the 
following settings must be taken into account:  

 Fix proximal 

Effect on the fixed side of longitudinal: The contour edit will not be 
propagated proximally, except for the indicated off-set distance.  

 𝑂𝑓𝑓𝑠𝑒𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =  𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑟𝑎𝑚𝑒𝑠 × 𝑓𝑟𝑎𝑚𝑒 𝑠𝑘𝑖𝑝𝑝𝑖𝑛𝑔 

Example:  

Offset Indicated (steps) Frame skipping Used off-set distance (frames) 

5 1 5 x 1 = 5 

10 20 10 x 20 = 200 

 
Effect on the none fixed side of longitudinal: The contour will be propagated distally until the next available 
control point on the longitudinal contour.  
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6 Results and reporting 
The report automatically contains the main results, such as diameter graph, a screenshot of the cross-
sectional view of the minimum lumen (ML) position and the references.  

 Finalizing Report 
When you click the ‘Show Report’ button the Report will appear.  

CAAS IntraVascular offers the possibility to put additional data in the Report. 
Customized data can consist of images, measurements and graphs. One click on 
the ‘Camera’ button suffices to put images and measurements in the Report.  

CAAS IntraVascular allows you to put additional comments and remarks in the 
Reporting the light yellow colored areas. Also the titles of measurements can be 
changed. 

 Export Report 
After completing the report, you can use options to save it, from left to right: 

 

• Print the Report. 

• Send the Report as a pdf-document via e-mail. 

• Save the Report as a pdf-document on the hard drive of your computer, CD, USB etc.  

• Export to DICOM Archive: The Report will be stored in the study list. If you close the Patient file and 

open it again the Report can be opened by clicking the ‘Load a DICOM Report’ button. It is possible 

to export the Report to another source such as PACS, hard drive or USB. 

 Export numerical results 
To facilitate research, CAAS IntraVascular offers the following export possibilities: 

•  CSV (for excel) 
Export of the calculated results per frame 

• CSV (exclude skipped frames) 
Export of the calculated results for the selected frames, as 
described in 3.3.1 

• XML 
Export of the calculated results per frame 

• XML contour data 
Contour export of the lumen, EEM and stent contours 
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 Tools 
Open the tools tab to see the following options: 

 

 

The patient information can be hidden. 

 

The viewport screenshot can be saved to the DICOM archive (F5) or 
saved to disk. 

 

The screen can be recorded, use the left button to select the record 
area and use the right button to start the recording. The user can 
choose to include the cursor. 

 

 

 

 

 

 


