Advanced
d VWorkstation

Education and Reference Guide
Vascular

viTALlU




Copyright © 1997 - 2015 Vital Images, Inc. All rights reserved. Date of Publication 7-2015

VitreaAdvanced® protected by U.S. Patents 5,986,662; 6,130,671; 6,219,059; 7,031,504; 7,136,064; 7,362,329; 7,574,029;
7,690,272; 7,660,481;7,929,748;7,991,210; 8,214756; 8,249,687; 9,037,988 Other Patents Pending in the U.S. and other countries.
VitreaWorkstation™ protected by U.S. Patents 5,986,662; 6,130,671; 6,219,059; 7,031,504; 7,136,064; 7,362,329; 7,574,029;
7,5690,272; 7,660,481;7,929,748;7,991,210; 8,214756; 8,249,687; 9,037,988 Other Patents Pending in the U.S. and other countries.
VitreaCore™ protected by U.S. Patents 5,986,662; 6,130,671; 6,219,059; 7,039,723; 7,136,064; 7,362,329; RE42,952; 9,037,988
Other Patents Pending in the U.S. and other countries.

VitreaView® protected by U.S. Patents 6,130,671; 6,219,059; 7,136,064; and 7,362,329. Other Patents Pending in the U.S. and other
countries.

REF VPMC-13503 C VitreaAdvanced - VitreaWorkstation Vascular Education and Reference Guide

This publication is valid for VitreaAdvanced 6.7.4, Vitrea fX 6.7.4, and Vitrea Enterprise Suite (VES) 6.7.4 and later software versions.

No part of this work may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or by any information storage or retrieval system without permission in writing from
Vital Images.

Trademarks

Vital Images, Vitrea, VitreaAdvanced, VitreaExtend, VitreaView, VITAL, and VITAL U are registered trademarks of Vital Images, Inc.

All other marks are property of their respective owners.

Restricted Rights Legend

If this software or documentation is delivered to the Department of Defense (DOD) of the U.S. Government, it is delivered with Restricted
Rights as follows:

Use, duplication or disclosure of the software by the U.S. Government is subject to restrictions as set forth in subparagraph (c)()(ii) of the
Rights in Technical Data and Computer Software clause at DFARS 252.227-7013.

If this software or documentation is delivered to any unit or agency of the U.S. Government other than DOD, it is delivered with Restricted
Rights and use, duplication or disclosure by the U.S. Government is subject to the restrictions as set forth in FAR 52.227-19 (b)(3). If the
software or documentation is delivered to NASA, it is delivered with Restricted Rights subject to the restrictions set forth in 18-52.227-
86(d) of the NASA FAR Supplement.

Limits of Liability and Disclaimer of Warranty

VITAL IMAGES SHALL HAVE NO LIABILITY OF ANY KIND FOR ANY DIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES BASED
ON ANY DEFECT, FAILURE OR MALFUNCTION OF THE SOFTWARE,OR USE OF ANY VITAL IMAGES DOCUMENTATION, WHETHER
THE CLAIM IS BASED UPON WARRANTY, CONTRACT, TORT OR OTHERWISE. VITAL IMAGES MAKES NO WARRANTY, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO, ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
WHETHER ARISING FROM STATUTE, COMMON LAW, CUSTOM OR OTHERWISE.

Notice of Confidentiality

This software and the information in this software including, but not limited to, the ideas, concepts and know-how are proprietary,
confidential and trade secret to Vital Images, and the information contained therein shall be maintained as proprietary, confidential and
trade secret to Vital Images and shall not be copied or reproduced in any form whatsoever. This software and any information contained
therein shall not be disclosed to anyone other than authorized representatives of the user's employer, who is contractually obligated not to
disclose same without the express written consent of Vital Images. The user of this software and any information contained therein shall
not attempt to discern Vital Images' confidential and trade secret information and shall not reverse compile, disassemble, or otherwise
reverse engineer this software or any information contained therein.

Software License Notice

This software is a licensed product of and is distributed by Vital Images, and may only be used according to the terms of that license on
the system identified in the License Agreement. In the event of any conflict between these terms and the terms of any written agreement
or agreement assented to through electronic means with Vital Images, the terms of such written or assented agreement shall control.

Australian Sponsor: Australian Sponsor:
c €0086 CELEO Pty Ltd Toshiba Australia Pty Ltd
15 Alvarado Court PO Box 350
Broadbeach Waters, QLD 4218 North Ryde, NSW 1670
EC | REP Australia Australia

MDSS GmbH
Schiffgraben 41
30175 Hannover, Germany

CELEO Pty Ltd. and Toshiba Australia Pty Ltd are authorized sponsors in Australia and act on behalf of Vital Images, Inc. in the
communication of safety-related incidents and regulatory matters with Therapeutic Goods Administration in Australia. Distributors are still
the first line of communication with their customers regarding service and complaints.

sl

Manufactured by: Vital Images, Inc.; 5850 Opus Parkway, Suite 300; Minnetonka, MN, US; 55343; Phone 866.433.4624

ii
VPMC-13503 C



Safety and Regulatory
Considerations

PLEASE REFER TO THE ABOUT VITAL IMAGES MEDICAL IMAGING
SOFTWARE DOCUMENT BEFORE USING THIS PRODUCT. This
document includes important information regarding general Vitrea Safety
and Regulatory considerations.

N

CAUTION: Federal law restricts this device to sale by or on the order of a
physician, as directed by 21 CFR 801.109(b)(1).

Contact Us

= For general, non-technical support questions, contact us through our

Web site: www.vitalimages.com.

= For customer technical support, contact us:
- Inthe U.S,, call the Customer Support line at 1.800.208.3005.
- Qutside the U.S., contact your Vital distributor.

= Send an email to support@vitalimages.com.

= For a printed version of the Release Notes, Education and Reference
Guide, or Installation Guides, contact Customer Support at
1.800.208.3005.

Release Notes

Vitrea Release Notes contain late-breaking information not available at the
time the Education and Reference Guide was released. This document is
available from your System Administrator or from Vital Images.
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CT Aorta Analysis
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CT Aorta Analysis Overview

The CT Aorta Analysis workflow enables you to visualize and evaluate the
aorta vasculature.

Use the Segment Anatomy tools to segment the bone from the aorta.
Hide the bone or make it semi-transparent.

CT Aorta Analysis Lesson

. Select Study

Load an Aorta study.

[ see the instructions for your Vitrea type (VitreaAdvanced Through the

Data Manager or VitreaWorkstation) in the Select Study chapter of the
VitreaAdvanced-VitreaWorkstation General Education and
Reference Guide.

II. Choose Protocol and Preset

Use one of these procedures:

Data Manager

<Double-click the Aorta application thumbnail.

8 CT Aorta Analysis
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Gallery Window

1. On the Gallery window, select the Vascular: Aorta CT protocol.

The Gallery choices update automatically.

2. Click Pick = next to the 3D Analysis preset.

lll. Perform Analysis

NOTE: Because of the high HU value of contrast media in 100kV
scans, the reliability of calcium detection within the vessel lumen is
expected to be lower than that of regular kV scans.

Automatically Segment Bone

1. In the Segment Anatomy Area, click - Segment Anatomy

AutoBone. Tl e
N RS A v
- n Bone || Vessel
2. Review the segmentation and use AutoBone | Remove Fragments

the Manually Segment Bone
technique to segment any additional bone regions.

Manually Segment the Bone

You can manually segment the bone if desired.

Optional Press T to activate the Trim tool, then drag the posterior yellow
line in the sagittal view to remove the table from the image.

3. From the Analysis tab, click Bone. T —

4. Inthe 3D view, click the il t VGRS e =S

. e 3D view, click the iliac crest or |/ 2 1 H) = g A
another bone. AutoBone Remove Fragments_-
OR

In the 2D view, click a portion of cortical bone.

CT Aorta Analysis 9
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6.

TIP: Vitrea displays a blue overlay on areas that will be segmented.
Use this as a guide to determine if you need to include more or
less to the selected area.

TIP: Be sure the blue overlay is on bone areas only. If it displays on

vessels, click s

, or adjust the HU slider, to select a smaller HU
range.

TIP: To remove a portion of the selected (blue) area

a. Place the cursor over the area until a purple overlay displays.
b. Roll the mouse wheel to increase or decrease the size of the purple overlay.
C. Click the purple overlay.

That area will not be segmented with the rest of the Bone area.

as needed.

TIP: The Less and More buttons decrease or increase the HU range
by 20.

285

I Remove Bone I Cancel

Adjust the HU slider bar to adjust the HU range as needed.

. Click [EEEN or IEZE as needed.

TIP: The Dilate and Erode buttons decrease or increase the selected
area by 1 pixel in the 2D views and 1 voxel in the 3D views per
click.

TIP: When you use the Dilate button, be sure the blue overlay does
not “bleed” into an area you do not want selected.

10
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8. Click Remove Bone.

Multi-Pick Bone

I Dilate I Erode
285

A listing is added to the Anatomy area.
9. Repeat from step 4 to segment all the bones in the view.

10. To remove fragments, click | Remeve Frasments | from the Analysis tab.

11. Review the blue overlay to be sure all the fragments are selected.

TIP: To adjust the size of the fragments selected, click Smaller or
Larger in the Remove Fragments dialog box.

Remove Fragments

I Dilate I Erode

I Smaller I Larger 10 cc
I AddTo: Recycle Bin I Cancel

12. Verify the Add To dropdown indicates Recycle Bin, then click
[ dmo |

13. In the Anatomy area, select/highlight an anatomy option.

@)
| Clear |[[ Edit | P
Show | Anatomy Tint/MPR Options
F; Base w =
Bl Recycle Bin o ll
ml Bone u izl
T

14. Right-click in the 3D view, then select I .

15. Click and drag in the view to adjust the window/level settings for that
region.

CT Aorta Analysis
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TIP: Window level is also available when you left + right-click and drag.

16. From the Preset Selector options on the Analysis tab, click Semi-

Transp Bone.
JJ ‘ ; H

Wesssls Dnhy Semi-Trans. ..
17. Right-click, then select L& |

18. In the MPR views, draw rulers to measure areas of interest.
Take Snapshots
19. Right-click and select i ‘ (or press S) to activate the camera.

20. Move the cursor to the image and click.

Snapshots, measurements, rulers, W/L, or segmentation option can
be restored from the Report page or the Study Directory.

IV. Distribute Findings

The snapshots you save in the Viewer window are saved to the Report
window.

1. Click [AReport /§ at the bottom of the window.

2. Export your findings or create a report.

See the Distribute Findings chapter of the VitreaAdvanced-
VitreaWorkstation General Education and Reference Guide for
instructions on exporting findings, restoring workflow, and creating
reports.

12 CT Aorta Analysis
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Additional Procedures

Switching Active Volumes

With multiple volumes loaded, switch the selected volume by using the
Volume Navigation buttons at the bottom of the Viewer window.

(1| e | ez wors|

- To change the label on the button for the currently selected button,
click and select a name or type a new one.

I Rename Current Waol.
I
~

Artery

Bone
Chol
Earhy A
Equ
Hepatic
Late

4| G E

Manual Sculpt

Remove larger fragments or other regions by manually sculpting them
from the view.

1. In the Segment Anatomy area, click W |

Sculpt

2. If necessary, rotate the 3D view to isolate the area to discard from the
rest of the view.

3. In the 3D view, draw around areas to discard.

4. Click the dropdown and select Recycle Bin.

CT Aorta Analysis 13
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Your selection is automatically added to the Anatomy area.

Segment a Device

Segment a stent or other implant.

1. In the Segment Anatomy area, click Bone.
2. Click on the device.
3. Adjust the selection area as necessary.

4. Click in the dropdown and highlight the text and rename the text to
Implant.

5. Click Add To:.

Fly Through the Aorta

Use the fly through feature in Vitrea to navigate through passageways in
the anatomy such as aorta or carotid.

14 CT Aorta Analysis
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1. From the Analysis tab, select the Preset Selector
dropdown.

2. Select Flythrough Contrast from the Preset
Selector dialog box.

3. Right-click and select =" .

4. In the coronal or sagittal view, click on the top of the
aorta.

5. Inthe 3D image, roll the mouse wheel toward you to fly forward (or
right-click and drag down).

Roll the mouse wheel away from you to fly backward (or right-click and
drag up).

Reposition the Volume

Reposition the volume so you are flying directly toward the passage you
want to fly through.

To center the volume in the Fly Through mode without flying forward:

1. Position the cursor over the center of the volume view.
2. Click and drag toward the area that you want to center.

Probe the Renal Arteries

Use the Vessel Probe feature to view the highlighted vessel in 3D, a
curved reformat view of the vessel, and cross-sectional reformat views.

1. Click E in the lower-left of the 3D view.

CT Aorta Analysis 15
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. In the Vessel Probe area click

TIP: If necessary, click and drag in the 3D view to rotate it for a better
view of the vessel.

Select |

= 1.1]
(1] \&‘
Edit Ctlinefl | Edit Cont.

Show Vessel

. Click the Vessel Type dropdown and select

Renal.

F'eriéheral ll

Generic
MNeuro
Carotid
Coronary
Peripheral
Fulrmanary

Renal

. Click the left renal artery in the 3D view.

TIP: When you click in a 3D view, press the mouse button down,
pause a moment, then release.

= 1.1]
(1] \&‘
Edit Ctlinefl | Edit Cont.

Show Vessel

. Click the right renal artery in the 3D view to

extend the vessel probe to include both left and right renal arteries.

TIP: Vitrea shades the artery green and adds a listing in the Vessel
Management area.

See the Additional Procedures section of this module for information on
managing the vessel listings.

......

TIP: The Extend tool mu remains active until another tool is selected.
EN

16
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TIP: Vitrea displays two Curved Planar Reformat (CPR) views and
several cross-sectional views.

7. Click and drag the slider bar to the right of the CPR views to
move along the vessels.

8. Click and drag the slider bar under the CPR views to rotate
them.

El >

| vol. Rerd. 7| I

TIP: The blue line in the CPR view corresponds to the location
of the blue dot in the green shaded vessel and the cross-
sectional view with the blue border.

[ see the Additional Procedures section of this module for
information on working with the cross-sectional and CPR views.

9. Review the CPR views to verify Vitrea probed the entire vessel.

10. To extend the vessel, activate z":ﬂ , then click further along the

end

already selected vessel.

TIP: Vessel Probe can only follow one branch of a bifurcated vessel.
You must probe the branches separately.

CT Aorta Analysis 17
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11. To hide the green vessel overlay, clear the Show check box for the
vessel in the Vessel Management area.

—Vessel Management

o

-

|

Define Curved Reformats

In Curved MPR mode, use one of the MPR views to define a curve to
measure curved vessels in another MPR view. This is useful for pre-
surgical renal artery measurements for stent planning and placement.

1. Click IE’ to switch to a 4-up view. @EHEH!H EI

2. Select the vessel listing in the Vessels Analysis

Management area.

TIP: Do not select a lesion listing.

3. In the lower-right corner of the axial view, click the Vossold
dropdown arrow. B

4. C“Ck *Eurvedﬁeference .

TIP: The axial view is now labeled as the Reference .l
itrea®
view, the coronal view is now labeled as the WL 12007300

Curved

Curved view, and the sagittal view is now labeled Vessel 1
as the Transverse view.

The curved centerline displays in the Curved view, and the
measurement of the entire centerline displays in yellow.

5. To zoom in on the view, left + middle click and drag down in
the view.

18
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6. Inthe Curved view (formerly the coronal view), drag the smaller, lighter
blue line (Measuring line) to a point along the centerline you want to
measure.

7. Drag the longer, darker blue line (Transverse line) to the other point
along the centerline you want to measure.

TIP: The measurement between the two blue lines displays in blue and
the measurement of the entire centerline displays in yellow.

_—
-

8. Right-click in the image, then click &8 |.

TIP: If the centerline and measuring lines disappear when you click the
camera button, right-click in the view again and select Hide
Crosshair Export, then click the view to take the snapshot.

Define a Manual Curved Reformat

Define a curved centerline and perform curved measurements manually.
This is useful if you do not wish to perform a Vessel Probe or you are not
satisfied with the curved centerline Vitrea displays after Vessel Probe.

1. Click IE’ to switch to a 4-up view. E'jEH!lj EI
- A [] [ ]

Analysis

2. In the lower-left corner of the axial view,
click 8.
3. Inthe lower-right corner of the axial view, click |4 twice until the icon

shows .

CT Aorta Analysis
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4,

9.

Right-click and drag in the view until you see the left-most point of the
left renal.

Click the endpoint of the green line on the right side of the viewer and
drag it to inside the left kidney.

Follow the left renal artery by dragging the green line to various points
along the center of the lumen.

TIP: A green X displays where you place the green line

TIP: Use the mouse wheel to scroll up and down in the view to follow
the center of the artery.

Continue along the entire left renal artery, crossing the aorta, then
along the right renal artery.

Click the endpoint of the green line on the left side of the viewer and
drag it to inside the right kidney.

Click ﬂ in the lower left corner of the view.

10. In lower-left corner of the Curved view (formerly the coronal view),

click .

11. Review the yellow centerline to verify it follows the centers of the

arteries.

12. If necessary, click and drag to yellow centerline to reposition it.

13. Drag the smaller, lighter blue line (Measuring line) to a point along the

centerline you want to measure.

14. Drag the longer, darker blue line (Transverse ling) to the other point

along the centerline you want to measure.

TIP: The measurement between the two blue lines displays in blue and
the measurement of the entire centerline displays in yellow.

20
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CT Urography
1. From the Study Directory, select and load a study.

2. On the Gallery window, select the Vascular: Aorta CT protocol.
3. Double-click in the 3D Analysis preset.
4. From the Segment Anatomy area, click Bone.

5. Inthe 3D view, click on the iliac crest or another bone.

OR

In the 2D view, click a portion of cortical (brightest white) bone.

6. Click =] or & as needed.

7. Adjust the HU slider bar to adjust the HU range as needed.

8. Right-click and select i | then click and drag in the view to adjust

the window/level.
9. Press T to activate Trim tool.

10. Drag the yellow lines in the MPR views to isolate the kidneys, ureters,
and bladder.

11. To draw arrows to areas of interest, right-click and select %, | then
click and drag in the image.

12. To display the semi-transparent bone, click Semi-Transp Bone.

CT Aorta Analysis 21
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13. Take snapshots or create a batch.

22
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Automated Vessel
Measurements (AVM)
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AVM Overview

Vitrea® Automated Vessel Measurements (AVM) is intended for the study/
analysis of selected vessels for stenosis analysis, pre- and post-surgery
stent planning and directional vessel tortuosity evaluation.

The Automated Vessel Measurements (AVM) option is designed to
support activities such as pre-surgical diagnosis, evaluation and stent
planning in the abdominal aorta, carotid arteries, coronary arteries, and
renal arteries.

The AVM option quickly generates and measures a centerline curve
through a contrast-enhanced vessel lumen of a CT series. This procedure
is faster and easier than using the manual Curved MPR mode. Instead of
plotting points along the full length of the lumen to center the curve, you
plot just two points. The AVM option creates the curve and displays a list
of related measurements.

Minimum Lumen Size

The AVM option is intended for the study of CT images of contrast filled
vessels between 3mm and 60 mm in diameter. It generates a set of
measurements of the displayed vessel lumen:

< Length of the curve through the center

< Minimum and Maximum cross-sectional areas and diameters

e Maximum Tortuosity

e Tortuosity and

= Areas of all cross-sections

N

CAUTIONS:

e Contrast-enhanced CT images are required for Automated Vessel
Measurements. Measurements are based on the contrast-enhanced
lumen only.

24
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¢ In the Vitrea Automated Vessel Measurements feature measurement
accuracy can vary from the actual anatomical measurements in the
patient’s body.

Automated Vessel Measurements (AVM) 25
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AVM Lesson

l. Select Study

Load an AVM study.

[ see the instructions for your Vitrea type (VitreaAdvanced Through the
Data Manager or VitreaWorkstation) in the Select Study chapter of the
VitreaAdvanced-VitreaWorkstation General Education and
Reference Guide.

II. Choose Protocol and Preset

Use one of these procedures:

Data Manager

= Double-click the Aorta application thumbnail.

Gallery Window

1. On the Gallery window, select the Vascular: Aorta CT protocol.

The Gallery choices update automatically.

2. Click rick | next to the 3D Analysis preset.

26 Automated Vessel Measurements (AVM)
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lll. Perform Analysis

Plot Proximal and Distal Point in the Aorta

1.

Press T to activate the Trim tool, then trim in the MPR views.
TIP: Trim data to areas of interest to speed processing.
Click ﬂ in the bottom-left corner of the coronal image.

From the coronal view, scroll until you locate the area of the aorta you
want to analyze.

Click %

To make the first plot point, click and LI Edit Center Line
drag across the vessel and plot a point above the area of interest.

N

Center

Click and drag across the vessel and plot a point below the area of
interest.

. Click .

NOTE: Vitrea takes a few moments to calculate the measurements
between the first and last points you plotted.

N

CAUTION: Click-and-drag to scroll through the MPR images to confirm the
minimum (MinD) and maximum diameter (MaxD) measurements are
displayed correctly in the Volume view.

If necessary, edit the centerline.

See the Additional Procedures section for additional information on
editing the centerline.

Automated Vessel Measurements (AVM) 27
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Stent Planning

9. In the Curved view, click 8 to maximize the image.

10. Click in the image and drag the mouse to rotate the curved view
around the center line. Rotate the image to locate a position just below
the lowest renal artery location. Drag the pink line to this location.

11. Click and drag the pink and red lines to separate.

The pink number is the distance between the lines.
Take Snapshots

12. Right-click and select & ‘ (or press S) to activate the camera.

13. Move the cursor to the image and click.

Snapshots, measurements, rulers, W/L, or segmentation option can
be restored from the Report page or the Study Directory.

IV. Distribute Findings

The snapshots you save in the Viewer window are saved to the Report
window.

1. Click [AReport /§ at the bottom of the window.

2. Export your findings or create a report.

See the Distribute Findings chapter of the VitreaAdvanced-
VitreaWorkstation General Education and Reference Guide for
instructions on exporting findings, restoring workflow, and creating
reports.

28 Automated Vessel Measurements (AVM)
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Additional Procedures

Edit Lumen Cross Sections

1.

4,

In the MPR view that shows each AVM measurement, right-click and
drag to scroll to the image where you see a contour you want to
change.

Press F to activate the ROI tool.

Position the cursor over the contour.

A pencil cursor displays. You may need to wait until the Volume view is
rendered before editing.

Click and drag the contour to the desired position.

The diameters recalculate and the new measurements display.

Edit the Centerline

1. Select the Edit Center Line check box.

2. Inthe MPR view that transverses the curve, adjust the curve manually.

3. Right-click and drag to scroll to the MPR view showing a blue square
(or press the Page Up or Page Down keys).

4. In the reference view, notice where the intersecting crosshair displays.

5. If the crosshair intersects the centerline at a crooked or invalid point,
click and drag the blue square to a different position.

6. If necessary, scroll through the MPR view to change the position of the
blue square in multiple slices.
NOTE: \When in curved MPR mode, press the Page Up or Page Down
keys, the transverse view scrolls to the next or previous control point.
This helps you to change existing point positions rather than adding
points to the centerline. Shift + Page Down helps you view every
contour.
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3D Imaging Measurements

Measurement

Description

Len (yellow)

Length between the two points along
the centerline. Represented by the
yellow line on the 3D image.

MinA (red)

The minimum area along the path that
was evaluated. Represented by small
red disc on the 3D image.

MaxA (green)

The maximum area along the path.
Represented by the large, green disk in
the 3D image.

MinD (red)

The minimum diameter found along the
path. Represented by the small, red
disk in the 3D image. It is found on the
image demonstrating the minimum
cross-sectional area.

MaxD (green)

The greatest diameter length along the
path. Represented by the large, green
disk in the 3D image. It is on the image
demonstrating the maximum cross-
sectional area.

Sten (yellow)

Percentage that the diameter of a
vessel lumen narrows from the MaxA to
the MinA.

MaxT (red)

The maximum degree of tortuosity
along the path being evaluated.
Represented by the red “sleeve” on the
yellow centerline on the 3D image.

Area (blue)

Area of cross-section (displayed on an
MPR view) that intersects the centered
curve,

Tort (blue)

Tortuosity - a measurement of how
sharply the lumen curves at a point
where the centered intersects a cross-
section.
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Appendix

Automated Vessel Measurements Error Analysis

The information listed in the following table is based on error analysis. The
analysis compared known vessel measurements in a scanned phantom
with those created in Vitrea using AVM. For tortuosity measurements,
actual displayed values in degrees may be higher than 180. This is not a
discrepancy in the measuring capability but rather a result of reducing the
rate to degrees/1 centimeter.

AN

CAUTION: The accuracy of measurements may be less than those listed in
tables, if you have plotted the points of the centerline curve incorrectly.
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Measurement Measurement Range Measurement Error
Calculation in Vitrea
Minimum and maximum 3 mm to 60 mm or < 10%
diameters > 5 pixels (see Example following

this table)
Area of a lumen cross- Approximately 9 mm2 to < 10%
section 360 mm?2
Stenosis — Percentage 0 to 100% < 10%
of stenosis
This is calculated as:
Stenosis =
(VMaxA - vMIinA)/
(VMaxA)) X 100
Length along the Not limited < 5%

centerline curve

Tortuosity — measured
as degrees/cm

O to 180 degrees for the
numerator

< Length for the denominator
is not limited; normalized to
1 centimeter

For measurements in
degrees:

e Lessthan 2 degrees:
<10%

< More than 10
degrees: < 5%

For length measurements:

e Lessthan 2 mm:
<10%

e 2mmto 10 mm: < 5%

« More than 10 mm:
< 2%

NOTE: In this table, length measurements refer to distances in the
patient’s body, not on the computer screen. Do not measure distances
by holding a standard ruler to the monitor because discrepancies

occur.
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CT Endovascular Stent
Planning (EVSP)

Contents

CT EVSP Overview

CT EVSP Lesson

I Select Study

I Choose Protocol and Preset

Data Manager

Gallery Window

Il Perform Analysis - Stent Planning

Assess the Aneurysm in 3D/MPR Viewing
Review and Edit the Vessel Centerline
Review and Edit Contours

Display Clock Overlay

View the C-arm Angles

Review and Verify Measurements

Take Snapshots

Perform Analysis - Fenestrated Stent Planning

Apply a Diameter Measurement
Apply a Clock Angle Measurement
Apply a Length Measurement
Take Snapshots

IV Distribute Findings
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Additional Procedures

Change Templates

Edit Stent Templates

Manual Workflow for Stent Planning

TAA Workflow

Analysis Tab Tools

Visualization Preset Settings

Create a MIP

Rename Vessels and Measurements

Vessel Tools

|dentify the Volume of Lumen and Outer Wall
Define Landing Zones

Probe Accessory Vessels

Extend Probed Vessels

Set Threshold Line

View Minimum Diameter, Area, and Tortuosity
Review in the CathView Layout

Create a Batch Rotation in Curved View

CT EVSP Overview

The CT Endovascular Stent Planning (EVSP) application enables
visualization and measurements of the aortic vessel for evaluation,
treatment, and follow-up for aortic vascular disorders that may require a
stent procedure. The software performs automated 3D segmentation of
the aorta and initializes stent measurements based on a template
provided by the stent manufacturers. Physicians can review the 2D and
3D images, verify and correct the results of the segmentation and
initialization, and generate a report with the stent measurements.
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NOTE: Because of the high HU value of contrast media in 100kV
scans, the reliability of calcium detection within the vessel lumen is
expected to be lower than that of regular kV scans.

AAA with Thrombus

CT Endovascular Stent Planning (EVSP)
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Original to Follow-up AAA Stent

TAA with Thrombus
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CT EVSP Lesson

l. Select Study

Load an Aorta Stent study.

[ see the instructions for your Vitrea type (VitreaAdvanced Through the

Data Manager or VitreaWorkstation) in the Select Study chapter of the
VitreaAdvanced-VitreaWorkstation General Education and
Reference Guide.

II. Choose Protocol and Preset

Use one of these procedures:

Data Manager

= Double-click the Aorta Stent application thumbnail.

Gallery Window

1. On the Gallery window, select the Vascular: Aorta Stent CT
protocol. The Gallery choices update automatically.

NOTE: Automatic segmentation of the aorta and iliacs takes place after
you select the Vascular: Aorta Stent CT protocol.

2. Click Prick next to the 3D Planning preset.

TIP: Pick the 3D Analysis preset if you only want to view/monitor the
vessels or aneurysm and are not going to do stent planning.
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3. Continue with the appropriate Perform Analysis section: Stent
Planning or Fenestrated Stent Planning

lll. Perform Analysis - Stent Planning

Assess the Aneurysm in 3D/MPR Viewing
1. Review the anatomy in the following views:
e MPR view
= Orthogonal view

« 3D view

2. Select the Expand icon to display the entire Analysis tab.

Analysis
&)

3. Select the dropdown to display the additional e
visualization options.

“wiessel and... Base Color  hiokti Caolor . Ml

See the Additional Procedures section for
additional information on the Preset Selector
settings.

Review and Edit the Vessel Centerline

AN

CAUTION: Review the automated vessel segmentation, centerline, and
contour results and edit as necessary.
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4. Press the SPACEBAR to verify the three (aorta and two iliacs)
centerlines for possible editing.

5. To edit the centerline in the CPR view, right-click on
any inset view and select Edit Centerline.

Edit Centerline

Edit Contours

The cursor changes to a pen. Ceitztline

|:| WEpy |E‘ iy

OR

= [.r]
Click Ed'rt. cﬁm from the Vessel Probe area to edit the centerline in the

Curved MPR view.

6. To zoom the CPR view, click B at the top of the CPR view.
7. Assess the centerline to verify accuracy.

8. Move the cursor (pen) to a specific point along the centerline and click
to plot a point to modify the path of the vessel centerline.

TIP: As you plot points, a new red line displays to show you how the

centerline displays if you click - This line also displays

in the 3D view.
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9. If necessary, move the cursor (pen) to a different point along the
centerline and click to plot a point. Continue to plot all additional
points. As you plot additional points, the line updates to go through all
the user control points.

10. Click and drag the line and it dynamically shows the resulting line as
you drag. The point displays after you release the mouse.

11. Rotate, zoom, and scroll the curved view while the line is being
created.

12. To move a plotted point, hover until the cursor changes to a hand and
drag.

13. If necessary, click to clear the red centerline and start over.

14. Click to apply the modified (red) centerline to be the final

centerline.

Review and Edit Contours

15. Press the SPACEBAR to toggle to the desired vessel.

16. Right-click on any inset view and select Edit
Contours to open the contour editing view with
several cross-sectional views.

Edit Centerline
Edit Contours

Centerline

CIvEry ey
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The curved image displays in a straightened view next to the graph of
the lumen and wall. A grid on the straightened view represents
locations of the corresponding cross-sections along the curved view.

« (Click and drag the grid to move it vertically.

- Page Up and Page Down keys to set the last displayed cross-
section to the first.

CT Endovascular Stent Planning (EVSP) 41
VPMC-13503 C



= Use the arrow keys to cine the cross-sectional images
by 1 mm each.

17. Click and drag to set the proximal end of the grid at the first
inaccurate contour you want to edit.

18. Click and drag to set the distal end of the grid at the last inaccurate
contour you want to edit.

19. Edit the first level of contours.

Edit Vessel Contours

20. Click to perform an interpolation between

Spacing: Tmm

all edited slices to form a smooth region.

TIP: The Apply button will have an orange border after two or more
contours have been edited. The orange border identifies that

interpolation can be applied.
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21. Start at the top of the anatomy and use Page Up and Page Down to
review the anatomy.

TIP: You may also edit from the 1Tmm Review mode.
22. Return to the Original view.

Display Clock Overlay

23. Right-click in an MPR view and select Clock Overlay.
| L "

5 Unica Ctrl+Z

9 REio Crl+y

" Hide Crozshair in Snapshots
Show Segmentation on MPRs

Reset MPR Crientation
Movie - Ohligue

Batch - Ohligue

Batch Settings

I Clock Creerlay

24. Zoom and pan the image to fit the overlay.

25. To hide the clock overlay, right-click and select Clock Overlay again.
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View the C-arm Angles Vitrea®
o Zoom:161%

COMmon Aora
LACW CAL KD

When you are in oblique crosshair mode, the C-arm angles display. The
view displays the 3D and oblique MPR views relative to the valve plane.
The clinical values display in the lower right corner of the view.

TIP: You also have the option to rotate the 3D view. The C-arm angles
display in the lower left corner of the 3D view.

NOTE: The first value indicates Right Anterior Oblique or Left Anterior
Oblique. The second value indicates Cranial or Caudal.

Review and Verify Measurements

Review and verify the measurements along the vessels to plan stent
placement.

N

CAUTION: Review every measurement for accuracy to prevent incorrect
diagnosis or planning. The CT Endovascular Stent Planning application
requires contrast enhanced CT images for measurements.
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26. Select the first measurement listed in the
Measurements list and review the diameter.

Make any necessary adjustments to the ot Lo B P
|-Dist Meck Diameter [m]
measurements . —d. Max Aneurysm Dismeter [m]
| 1. Distal Aorta Diameter [m]
|-c. Aortic Meck Length [m]
. |-&. Lawest Renal-Bifurcation Le... ]
TIP: The schematic worksheet below the [N =
. . L Lowest Renal-Bifurcation Yolu... []

measurements provides a visual of the | B Rioht sortcisc
. . Right Comman liac Max Diam... ]
measurements location along the vessel. . it vt o i Sametr T
. . . . k. Lowvest Renal-Right Intern .. []
The measurement is highlighted in blue | m. Fght ac Seaing Length [
L Max tortuosity Right liac [m]

on the worksheet. Work from the -] Left Aorticliac
. |-h. Left Common lliac hax Diam... [
Measurements list or the worksheet. . Lett Extern liac bin Diameter [
|1 Lawvest Renal-Lett Intern liac... [
|—n. Left liac Sealing Length [m]
[L]see the Additional Procedures section for mctorhiosty Lettise =

information on how to rename vessels and
Worksheet
measurements.
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27. When you finish reviewing the measurement, select the Done check
box next to the name of the measurement or click the box in the
schematic worksheet.

—Measur

Show | Findings | Done|
- B Common Aorta
|—a. Lowest Renal Diameter =]

(—Dist Meck Diameter

. Max Aneurysm Diameter
(—f. Distal Aorta Diameter
. Aortic Meck Lencth

—e. Lovwest Renal-Bifurcation Le...
o Prox Sorfic Meck Angle
L Lowvest Renal-Bifurcation Yolu...
- B Right Aortic-lliac
(. Right Common liac Max Dism...
(—i. Right Extern liac Min Diameter
—k. Lowest Renal-Right Intern lli...
—m. Right lliac Sealing Lencth

M= tortuosity Right liac
- B Lett Aartic-liac

—h. Left Common liac hisx Diam...
(—i. Left Extern liac Min Dismeter
1. Lovwest Renal-Lett Intern lliac...

—n. Left liac Sealing Lencth

OO0000 00000 EIEIEIEIEIEII:

M= tortuosity Left lisc

2
126 =l

28. Press the SPACEBAR to move to the next measurement. Continue
this process to review all measurements.

TIP: If there are measurements you do not want to display in the
report, do not select Done.

29. To mark or clear all measurements, right-click in the Measurements
box and select Mark All Reviewed or Unmark All Reviewed.
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NOTE: Once the Done box is selected, the measurements are locked
and cannot be moved.

30. In the lower left corner of the 3D image, click & to maximize the 3D
image.

31. Right-click in a 3D view and select Show Overview to view all of the
diameter measurements from the worklist.

= Undo
O Redo

" Hide Crosshair in Snapshots
ciation on MPR=

B ———
A Showe Crrerwiewny

Rezet Orientation
" 3D YR

Mative thickness MPR
Thick Slak kP

Thick Slak YR
Obligue Trim

Front Cut Plane
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NOTE: Only the measurements selected as Done will display when
you select Show Overview.

32. Click the name of the measurement to highlight and drag the name to
a different location. The name changes color when you click on it.

33. To delete measurements, right-click on a highlighted measurement
and select Delete or Delete All.
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Take Snapshots

34. Right-click and select & ‘ (or press S) to activate the camera.

35. Move the cursor to the image and click.

Snapshots, measurements, rulers, W/L, or segmentation option can
be restored from the Report page or the Study Directory.

lll. Perform Analysis - Fenestrated Stent Planning

1. From the worksheet template dropdown, select AAA Fenestrated,

AAA Fenestrated X
AAA Excluder F

AMA Tenith Right=Ipsilat.
AAS Fenith Left=Ipsilat.
AR Powerlink

Ao

uuuuuuu

o AAA Fenestrated
T E—

TIP: To display the Fenestrated Stent Planning layout, click |8 in the
Axial view, then click the mode button m until the Cath view
displays.

OR

Select the Gallery tab and pick Fenestrated Stent Planning.

NOTE: The Fenestrated Stent Planning workflow does not include a
schematic worksheet.
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2. Select alisting in the Measurements box.

—Measurements
Showy | Finding: | Donel

M- Compamsiess

+Bottom of Celi

=

Diameter

| Micd =t Diameter
—hdicd Shi s Clock

— Celiac ta hid Shid,
|—Bottam Shis, Dismeter
—iCeliac to Battom Shis
I—Right Fenal Dismeter
I—Right Renal Clock

100000000

Apply a Diameter Measurement

3. Select a diameter measurement in the Measurements list.

OR

Click | st

Ruler

4. Scroll to the appropriate location in one of the following ways:
< Roll the mouse wheel, or right-click and drag, in the inset view
OR
= Drag the blue line in the CPR view

The inset view displays the maximum and minimum diameters.
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5. To accept the displayed maximum and minimum diameters, click in
the inset view.

OR

Drag in the inset view to draw a ruler.

TIP: To set the measurement options, right-click in the inset view,
select Measurement Options, then select an option.

Edit Centerline
Edit Contours

Certerline

Crervien:

Measurement Options M| e pinimum and Masdmurm

Set Bazeline Here

tirirmuim Crily

inimum and Perpendicular

Mazxitnum and Perpendicular

6. Select Done next to the listing.

7. Press the SPACEBAR to move to the next listing.

Apply a Clock Angle Measurement

8. Scroll to the appropriate location in the Axial, axial inset, or transverse
view.
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9. Select a clock measurement in the Measurement list.

OR

Click | & .

Clack

NOTE: If the image is more than 45 degrees from true axial, the clock
will not display and a message will display in the status area.

TIP: As an alternate to the clock tool, you can display the clock overlay
as described on page 43.

10. If you are using the Axial view, zoom in on the view so the aorta is
about the same size as the clock.

11. Click in the center of the aorta in the Axial view to place the clock.

The 12:00 position is aligned with the anterior position of the image.

12. If necessary, drag the square in the center to move the clock.

13. Optionally, to align the 12:00 position to somewhere other than the
anterior position of the image (for example, the opposite of spine),
drag the square at the 12:00 position to a new location.
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TIP: When the 12:00 position is moved off the anterior location, a small
A and arrow will display to indicate the anterior direction.

14. Drag the edge of the clock to adjust the size of the circle.

15. Move the cursor to the point of the takeoff artery and click to
place the clock hand.

The hour and minutes display, in increments of 15 minutes.
16. Click and drag the hand to adjust the placement if necessary.

17. To apply an arc length, right-click and select Add Arc Length.

Reset
Delete

I Shaow Arc Length

CT Endovascular Stent Planning (EVSP)
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The measurement from the noon position to the clock hand, in mm,
displays.

NOTE: For optimal arc length measurement, be sure the clock tool is
sized to fit the size of the aorta.

18. Select Done next to the listing.

19. Press the SPACEBAR to move to the next listing.

Apply a Length Measurement

20. Select a length measurement in the Measurement area.

OR

Click

.
Length

21. In the CPR view, roll the mouse wheel to move the blue line to the

appropriate location to verify the correct location in the inset and Axial
views.

OR

Drag the blue line to the appropriate location.

TIP: Drag the scroll bar at the bottom of the CPR view to rotate to
better visualize the vessels.

22. Click in the CPR at the beginning of the measurement, and drag to
the end of the measurement.
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TIP: Drag either end-line of the measurement to adjust the placement
if necessary.

23. Select Done next to the listing.

24. Press the SPACEBAR to move to the next listing. Continue this
process to complete all necessary measurements.

Take Snapshots
25. Right-click and select g&# ‘ (or press S) to activate the camera.

26. Move the cursor to the image and click.

Snapshots, measurements, rulers, W/L, or segmentation option can
be restored from the Report page or the Study Directory.

IV. Distribute Findings

The snapshots you save in the Viewer window are saved to the Report
window.

1. Select PReport f{f at the bottom of the window.

The Aorta Endovascular Stent Planning worksheet template displays
by default.

NOTE: All measurements selected as Done populate on the report.

2. Export your findings or create a report.

[ see the Distribute Findings chapter of the VitreaAdvanced-

VitreaWorkstation General Education and Reference Guide for
instructions on exporting findings, restoring workflow, and creating
reports.
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Additional Procedures

Change Templates

The Worksheet contains a dropdown list with generic templates and
several manufacturer templates.

1. From the Worksheet section, select the dropdown box.

Warkchaat Warkchaat

2. Select a template:

This is the default Abdominal Aortic
Aneurysm template. Select this option for
generic abdominal cases if the stent is

unknown.
AAA Fenestrated Select this option for fenestrated stents.
TAA This is the default Thoracic Aortic Aneurysm

template. Select this option for generic
thoracic cases if the stent is unknown.
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Manufacturer Templates  If you have a known stent, select the name
(For example, AAA from the list.
AneuRx, TAA TAG)

No Measurements

This option gives you vessels only. Draw
your own measurements.

Edit Stent Templates

Use the Stent Template Editor to create, delete, or modify stent
templates.

1. Right-click in the Measurements area and select Edit Measurement
Lists.

The Stent Template Editor Displays

12|
| 6|

o )
88 AnERK I n 15 mm belowy Lovwest Renal Dismeter

ARS Endurarnt
A04 Talent
AAL Excluder

Aan, Fenith Right=lpsist.

Aa s Fenith Left=lpsilat.
A0S Powerlink
ALA AMECONE
AnA Fenestrated
ARL Serial

TAL

i, TAG

Tad, Talert

Tad TH2

TAA Serial

-0 Measurements-

2
=is

Add a new template 1.

Dist Meck Dismeter

Mz Aneurystin Diameter

Distal Aorta Diameter

Right Cotmmaon liac Mz Dismeter
Lett Comman lliac Max Dismeter
Right Extern lisc hin Diameter

Leit Extern lliac hin Diameter

Aortic Meck Lendth

Lowvest Renal-Bifurcation Length
Lowwest Renal-Right Intern liac Length
Lowwest Renal-Left Intern liac Lencth
Right lliac Sealing Lencth

Lett liaz Sealing Lencth

Pz tortuosity Right llisc

iz tortuosity Left liac

Pro Aortic Meck Anole

Lowvest Renal-Bifurcation Volume

Click New [1].

=

Lowwest Renal Diameter E

10

2. Click Rename [2], then enter a name for the template.

3. Add new measurements [6] as described below.

Rename a template

1. Select a template.

2. Click Rename [2], then enter a name for the template.
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Task

Workflow

Copy a template (create
a new template while

1.

Select a template.

preserving the original) 2. Click Copy [3].
3. Click Rename [2], then enter a name for the template.
4. Add, remove, or edit measurements as described below,
if desired.
Delete a template 1. Select a template
2. Click Delete [4].
Rearrange the order of 1. Select a template
the templates in the list
2. Click the Up or Down arrow [5] to move the name in the
list.
Add a new measurement 1. Click New [6].
2. Edit measurement [8], [9], and [10] as described below.
Delete a measurement 1. Select a measurement.
2. Click Delete [7].
Rename a measurement 1. Select a measurement.
2. Type the name [8].
Associate a tool with a 1. Select the new measurement.
new measurement
2. Click the Associated Tool dropdown [9], and select the
tool that will be the default when the measurement is
used.
NOTE: The associated tool for a default measurement
cannot be changed.
Assign the parent vessel 1. Select the new measurement.
to a new measurement
2. Click the Parent Vessel dropdown [10] and select the
vessel where the measurement is applied.
NOTE: The parent vessel for a default measurement
cannot be changed.
Rearrange the order of 1. Select a measurement.
the measurements in the
list 2. Click the Up or Down arrow [11] to move the name in the

list.
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Task Workflow

Rearrange the order of 1. Select the Report Order check box [12].
the measurements in the

report 2. Click the Up or Down arrow [11] to move the name in the
list.

Save or cancel your 1. Press Save or Cancel [13].

changes

NOTE: For existing templates with automated measurements
associated, the Associated Tool and Parent Vessel will not be available
for editing for already defined measurement names that represent
automated measurements.

Manual Workflow for Stent Planning

This section includes a manual workflow for stent planning using the
orthogonal MPR planes without centerlines.

Use the manual workflow if automation fails due to unusual anatomy or
lack of contrast, or if you prefer to make measurements on orthogonal
planes.

NOTE: Delete any automated measurements and centerlines and then
select the appropriate template.

TIP: Delete All is located in the right-click menu.

1. Select the 4-up view. ||| |ET3} =EH !_IH

2. Click |=2| to draw measurements.

Ruler
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3. ldentify the measurement using the right-click menu or measurements

menu:
Right-Click Menu Measurements Menu
a. Create the measurement in an a. Select alisting in the
orthogonal MPR view. Measurements box.
b. Right-click on the measurement b. Use the ruler to define the diameter
and name the measurement. in the axial or other MPR view.

Make any necessary adjustments
to the measurements.

NOTE: The Ruler tool is
automatically selected when you
select a measurement in the
Measurements box.

TIP: The schematic worksheet
below the measurements provides
a visual of the measurements
location along the vessel. The
measurement is highlighted in blue
on the worksheet. Work from the
Measurements list or the
worksheet.

c. Press the SPACEBAR to move to
the next measurement. Continue
this process to define all
measurements.

uler To Measurernent List. .

Add Angle nent List...

c. To add a custom ruler or angle to
the measurement list, select Add
Ruler to Measurement List or
Add Angle to Measurement List
and enter a name.

d. Scroll to the location of the next
measurement and continue this
process for all measurements.

Add Manual Measurements

Use the following methods to create additional measurements.
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1. From the Ruler dropdown, select a
Vessel Tools

measurement method. L
Wall
Show Wegsel

Measure Diameters

Arcle

—Measurements—

a. Select |=tia|,

Fiuler

b. Draw the ruler measurements.

The new diameter measurement displays in the Measurements
box on the Analysis tab.

—Measurements

Showy  Findings Diane é‘
i. Rigkit Extern liac Min Diameter ||

k. Lowest Renal-Right Intern lia... D

I—h. Left Comman liac Max Diame... [] %
|-i. Lett Extern liac bin Dismeter [
LI Lowest Renal-Lett Intern lliac... [T/ %]

Place a Clock Angle

a. Select Gj.

Clock

b. Follow the instructions starting on page 51 to apply a clock angle
measurement.

Measure Centerline Length

a. Select

Lenoth |

b. Click E to change the volume view to a 1-up image and display a
vessel probe view.

c. Click and drag either end to edit the length.
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The value of the length displays at the proximal end of the length
measurement. It represents the length along the centerline between
the two specified points.

Create Centerline Angles

The Angle tool creates an angle.

a. Select

Ancle '

b. Click E to change the volume view to a 1-up image and display a
vessel probe view.

c. In Curved CPR view, click and release at the start of the angle.

d. Move the cursor to the vertex location on the centerline and click
and release.
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e. Move the cursor to the end point of the angle and click and release
to complete the angle.

O

TAA Workflow

Define measurements on the aneurysm to plan stent placement.

N

CAUTION: Review every measurement for accuracy to prevent incorrect
diagnosis or planning. The Endovascular application requires contrast
enhanced CT images for measurements.

1. Inthe lower left corner of the 3D image, click to maximize the 3D
image.

CT Endovascular Stent Planning (EVSP) 63
VPMC-13503 C



2. Select the appropriate template from the Worksheet dropdown list.
Worksheet

ABA Talent
AL Excluder

ALA Tenith Right=Ipsilat.
ABA Tenith Left=Ipsilat.
ABLA Powerlink

ALA Anaconda

ALA Fenestrated

ABA Serial

TAA TAG
TAA Talent

TAA TH2

TAA Serial

-Mo Measurements-
Mew Template

The TAA Measurements table and schematic display.

Worksheet

3. Define measurements by using the right-click menu, or the
Measurements menu. Use one of the procedures in the table below to
define measurements.
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Right-Click Menu

Measurements Menu

a. Rotate the CPR view to view ves- a.

sels of interest.

b. Select Jﬂ in the CPR view to
display the Straightened Vessel

VIiEW.

Vessel Tools—f

c. Select the Ruler. { war

Show Vessel

d. Click in the transverse view to

define the measurement.

TIP: D1 displays in the Measurements
box. A blue box displays around d

the transverse view.

e. Right-click in the view and name

the measurement.

Edit Centetline

Edit Contours

Centerline

Cverviem

Sek Baseline Here

1st Proz, #ortic Meck
2nd Prox, Aorkic Meck
3rd Prioc, Aartic Meck
Max Aneurysm (ouker)
1st Distal Sortic neck

2nd Distal Aorkic neck

3rd Distal Aorkic Meck.

TIP: The D1 in the Measurements box
automatically changes when you

name the measurement.

f. Scroll to the location of the next
measurement and continue this
process for all measurements.

TIP: The length measurement is

automatically defined when two

connecting diameter
measurements are defined.

210

L Zone

f.

Rotate the CPR view to view ves-
sels of interest.

Select 1 in the CPR view to
display the Straightened Vessel
view.

Select a grayed-out measurement
in the Measurements box.

NOTE: The Ruler tool is
automatically selected when you
select a measurement in the
Measurements box.

. Scroll through the transverse view

to locate the measurement.

Click in the transverse view to place
the measurement.

TIP: You also have the option to
click and drag to define the
measurement.

NOTE: After you define the
measurement, the measurement
displays in bold in the Measurements
box.

TIP: The schematic worksheet
below the measurements
provides a visual of the
measurements location along
the vessel. The measurement is
highlighted in blue on the
worksheet. Work from the
Measurements list or the
worksheet.

Press the SPACEBAR to move to
the next grayed-out measurement.
Continue this process to define all
measurements.
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Analysis Tab Tools

The Analysis Tab defaults to a minimized view to show tools necessary for
Endovascular Stent Planning (Vessel Tools, Measurements, and the
Worksheet).

Select the Expand icon to display all tools.

ME |55 |=

\:'essel Analljrsis icon

—h. 15 mm below Lowest Renal
(—Dist Meck Diameter

. Max Aneurysm Diameter
(—f. Distal Aorta Diameter

. Aortic Meck Lencth

—e. Lovwest Renal-Bifurcation L
o Prox Sorfic Meck Angle

L Lowvest Renal-Bifurcation Yol
- B Right Aortic-lliac

. Right Common liac Max Diar
(—i. Right Extern liac Min Diamete
—k. Lowest Renal-Right Intern i
—m. Right lliac Sealing Lencth
M= tortuosity Right liac

- B Lett Aartic-liac

—h. Left Comman liac hiax Diam
(—i. Left Extern liac Min Dismeter
. Lovwest Renal-Lett Intern llia

—n. Left liac Sealing Lencth

00000 00000 O00000000

M= tortuosity Left lisc

Worksheet

a. Lowest Renal Diameter
b. 15 mm belove Lovwest Renal ..
Dist Meck Diameter

d. Max Aneurysm Dismeter
1. Distal Sorta Diameter
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Visualization Preset Settings

Select the Visualization Preset buttons dropdown.
The options display in the Preset Selector dialog
box. On the Vessels tab, choose from Visualization
Preset buttons.

3D Preset Selectar @

1] |
Inverted MIP

“iszel and... Basze Color  hiolti Color . MIP

Visibility Option Description
Vessel and Thrombus  Displays the vessel and

the Thrombus.
Base Color Displays the vessels.
Multi Color Displays the base,
vessels, and Thrombus.
MIP Probed vessels are light.

All other data is partially
opague on a dark
packground.

Inverted MIP Probed vessels are dark.
All other data is partially
opague on a white
ackground.

SemiTransp Bone Displays the semi-
transparent bone.

Vessels Only Displays the lumen
segmentation of the
vessels.

All Displays all anatomy
without segmentation.,
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Select a region in the Anatomy Management list to apply a preset visibility
setting to a single region.

()

[ clear | Eait | s
Show | Anatomy | TintMPR Options|
ol Base o ll
E. Thrombus = =
N Vessels ol ll
N

TIP: To change the Transparency of the region, drag the Transparency
slider.

Create a MIP

MIP is a shading setting that displays data using the highest data values
for each voxel of the image. MIP is a good setting to use when competing
features composed of voxels with similar or higher values might be
obscuring the feature of interest.

1. From the Volume Render dropdown list, select MIP.

M ormal
Wrlume Render

kil

|rverted MIP
[ e kinl P
Morrnal - Cut Plane

Walurme Hender
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2. View the 3D image as a MIP.

LAOD CRAO

Rename Vessels and Measurements

To rename vessels and measurements:

1. Right-click and select Rename from the right-click menu.

—Measurements
Showy | Findings Cone A
- Bl Common Aorta
|—a. Lowvest Renal Diameter O

b. 15 mm helol

| Dist Heck Dia| oot

. Wax Aneul Rename...

—1. Distal Lortel - Sp2RSal Reviewed
. Aartic Mec

Unmark &l Reviewed
—e. Lowest Re

0. Prox Aortic Shovw Al
L Lowest Rena Delete Al
- ] Right Lartic-i
o1 Right Carmi
—i. Right Exterr

Remaove All Automated Measurements

Edit Measurement Lists...

TIP: Double-click on the measurement to open the Rename dialog
box.

CT Endovascular Stent Planning (EVSP) 69
VPMC-13503 C



Vessel Tools

2. Rename the vessel or measurement and click OK.

—Dist Meck Diameter

—d. Max Aneurysm Diameter

—f. Distal Aorta Diameter

. Aortic Meck Length

|—&. Lowest Renal-Bifurcation Le...

N TS S T TR G

—Measurements
Shiowe | Finding= | Done| 7
F- [ Common Aorta :
. Lowest Renal Diameter *& Renarne ==
. 15 mm below Lovwest Renal ... Mz N

15 mim below L t Renal Diameter

| | cancel

10000000

The Vessel dropdown contains the following tools:

Vessel Tools
Lumen s | W
W all Biuiler L Zone

T HIVEN PR PR

l Plague 1 [ PIaqueQ
— Single | Dwal Javera \-"Dlume LZUne

Single — When you draw a lesion using the Single method,
Vitrea automatically identifies a point as the reference point.

Vitrea displays the minimum diameter at the narrowest point
and at the reference point.

NOTE: Review the reference line and move it manually if
necessary.

Average

Average — \When you draw a lesion using the Averaged
method, Vitrea uses the top and bottom line to get the
average reference. Vitrea displays the minimum diameter at
the narrowest point and both end points to determine the
average reference.

Dual — Dual Reference allows average reference
measurements and separate length measurements. The top
and bottom green cross sections as reference. The red cross
section is the minimum diameter. The blue line represents the
length measurement.
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Yolume

Volume — When you draw a region using the Volume
method, Vitrea displays the volume of the lumen and outer
wall. It also identifies the maximum outer wall diameter. Use
this option for thrombosed regions.

NOTE: The Volume tool is available for vessels found
automatically in the Vascular: Aorta Stent CT protocol
or vessel types with SUREPlaque enabled (renal,
peripheral, coronary, carotid).

Landing Zone — Use the Landing Zones option to define
specific regions for in-depth analysis.

Identify the Volume of Lumen and Outer Wall

1. Click E to change the volume view to a 1-up image and display a

vessel probe view.

2. Click the dropdown arrow in the Vessel Tools section and select

Volume.

Vessel Tools

Lumen e E
W all Biuiler L Zone
1 Plague

of Flacez (¥ e %| ‘)g

l Placue 1
I

3. Move the mouse into the CPR view over the region of interest such as

a lesion.

4. Click and drag the cursor above and through the area of interest.
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The volume of the lumen and outer wall for the defined region displays.
The maximum outer wall diameter also displays.

Define Landing Zones

Use the Landing Zones option to define specific regions for in-depth
analysis.

1. Click (.

2. Select LJ from the Vessel Tools.

3. Click and drag in the curved view to define the proximal and distal
ends of the zone.

TIP: After you define the landing zone, it displays in the Measurements
box. Right-click to rename the landing zone.

4. View the diameters for the landing zone.
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Probe Accessory Vessels

Probe any accessory vessels. The segmentation must display in 3D and
MPR for visualization of anatomic landmarks.

1. From the Analysis tab, select a
vessel type from the dropdown in
the Vessel Probe section.

2. Click select and probe any
accessory vessels.

3. View the vessels in 3D.

Extend Probed Vessels

—Vessel Probe

&)

Edit Ctline| |Edit Cont.

NE

1 Show Vessel

&

Volume

Ml Flague 2

©)

Calcium

You have the option to extend or refine a probed vessel. The vessel you
want to extend or refine must be selected in the Vessel Management list.

To extend a vessel, right-click and select Extend =z and click a point

farther along the already selected vessel.

To refine the vessel indicator line, drag the cursor along the vessel
indicator line to a desired end point and click.

NOTE: As you drag the cursor, the vessel indicator line disappears. It

will not be removed until you click.
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Set Threshold Line

1. Click ﬂ in the bottom right corner of the CPR view to display the
straightened vessel view.

2. Right-click in the view and select Set Threshold Line.

N

CAUTION: Zoom in to review specific sections of the graph. Graph detail
may be lost if the zoom factor is too smaill.
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3. Enter the measurement (area or diameter).

Define Threshold 2xl
Enter Diameter Threshold {(mm):

[ ok | | cancel |

4. Click OK.

View Minimum Diameter, Area, and
Tortuosity

1. Click EJ in the bottom right corner of the CPR view to display the
straightened vessel view.

2. From the CPR straightened vessel view dropdown, select one of the

following layouts:
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Minimum Diameter

Area

Tortuosity

NOTE: Tortuosity is
calculated by taking the
length of the curve
divided by the shortest
distance between the
two points.
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Review in the CathView Layout

1. Select the mode button in the lower left corner of the image.
2. Select the mode button m until you select the CathView layout.

NOTE: The mode button allows you to toggle between different layouts
of the reformatted views.

When the crosshair tool is active, a blue crosshair displays at the location
of the current centerline point to allow cross-referencing across images.
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Create a Batch Rotation in Curved View

1. Select the Curved MPR mode in the sagittal plane and generate the
curved batch from the coronal plane.

2. Set the reference line where the fulcrum point of the rotation occurs.

3. From the Curved view, right-click and select Batch-rotation.

TIP: Right-click and select Movie-rotation.

1970 mm

3 | n | ]|
HU

B B N [
Hu .

Zor | WU 2 |

¥ Undo

¥ Redo

[sf~ Measurements

[~ Hide Patient Info in Export

[~ Hide Crosshair in Export

View Slices

Hide Inactive Anatomy in MPRs

— Batch - Rotation
Yitrea®
WIL:600/M 50

Curved
Right Aortic-lliac

[a] [5% [
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4. A batch preview window opens for you to review the batch.
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CT Endovascular Stent
Surveillance

Contents

CT Endovascular Stent Surveillance Overview
CT Endovascular Stent Surveillance Lesson

I Select Study
Il Choose Protocol and Preset
- Data Manager
- Gallery Window
Il Perform Analysis
« Lock the Exams Together
= Assess the Comparative Exams
- Review the Comparative Measurements
- Take Snapshots
IV Distribute Findings

Additional Procedures

« Rename Vessels and Measurements

- Measure Diameter

- Measure Centerline Length

= Create Centerline Angles

= |dentify the Volume of Lumen and Outer Wall
< Define Landing Zones

« Review and Edit Vessel Centerline
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« (Create a Batch Rotation in Curved View

CT Endovascular Stent
Surveillance Overview

The CT Endovascular Stent Planning (EVSP) application enables
visualization and measurements of the aortic vessel for evaluation,
treatment, and follow-up for aortic vascular disorders that may require a
stent procedure. The software performs automated 3D segmentation of
the aorta and initializes stent measurements based on a template
provided by the stent manufacturers. Physicians can review the 2D and
3D images, verify and correct the results of the segmentation and
initialization, and generate a report with the stent measurements.

The software facilitates evaluation of patient anatomy, pre-stent or
surgical treatment planning, stenosis evaluation, and surveillance post-
treatment.

NOTE: Because of the high HU value of contrast media in 100kV
scans, the reliability of calcium detection within the vessel lumen is
expected to be lower than that of regular kV scans.
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This module contains detailed information about surveillance post-

treatment. For detailed information about pre-stent or surgical treatment
planning, see the CT Endovascular Stent Planning (EVSP) Module.

CT Endovascular Stent
Surveillance Lesson

. Select Study

Load an Aorta Stent study.

[ see the instructions for your Vitrea type (VitreaAdvanced Through the
Data Manager or VitreaWorkstation) in the Select Study chapter of the
VitreaAdvanced-VitreaWorkstation General Education and
Reference Guide.
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II. Choose Protocol and Preset

Use one of these procedures:

Data Manager

= Double-click the Aorta Stent application thumbnail.

Gallery Window

1. On the Gallery window, select the Vascular: Aorta Stent CT
protocol. The Gallery choices update automatically.

NOTE: Automatic segmentation of the aorta and iliacs takes place after
you select the Vascular: Aorta Stent CT protocol.

2. Click Prick  next to the Stent Planning preset.

NOTE: The Dual Vol icon gsddisplays when two volumes are selected

LY, |:||

on the Study Directory. The prior (oldest) exam displays on the left side
of the screen. The current exam displays on the right side of the
screen.

TIP: Pick the 3D Analysis preset if you only want to view/monitor the
vessels or aneurysm and are not going to do stent planning.

lll. Perform Analysis

Lock the Exams Together

Synchronize the views and link them so visualization and spatial
operations can be replicated across views in a locked set. When you lock
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views, manipulations made in one view are reflected in the other
synchronized views.

1. Right-click and adjust the axial views until they show the
corresponding anatomy in both views.

2. Select @ :

TIP: The views are “locked” with respect to window/level, scroll/cine,
zoom and pan, crosshair location, and rotating. If you manipulate
one view, the other view(s) update automatically.

To change the lock settings, select the dropdown
arrow next to the Lock button and click Configure. ‘
The Linking Options dialog box displays.

Check desired parameters to link across viewers.

L3
oo |

—Visualization Parameters

Window/Level

—Spatial Parameters
Cine

Crosshair

Rotate

[ Save as default (modified preset)

Al | [_Cancel |

3. Review the two exams.

NOTE: Compare the two exams:
= One pre-operative exam and one post-operative exam

= Two post-operative exams

OR

- Two pre-operative exams
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Assess the Comparative Exams

4. Compare the two images to view the exams.

TIP: The current exam displays on the right side of the screen and the
prior exam displays on the left side of the screen.

Prior Exam Current Exam
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Review the Comparative Measurements

A default worksheet template is provided for
post-operative AAA and TAA stent follow-up e

(serial studies). Use the default serial template ox mnesyemDaneer
for the follow-up of the current stent. e

L Lowest Renal-Stent Bottom R
- B Left Aortic-liac

& Worksheet

CAUTION: The Endovascular application
requires contrast enhanced CT images for
measurements. To prevent incorrect diagnosis
or planning, you must review every
measurement for accuracy.

5. Select the first measurement. The first
measurement is grayed out. Manually
create the grayed out measurements.

survem Diamets [ ]

Lowest Renal-Bifurcation Wolu... []
Bl Right Aortic-liac
L Lowest Renak-Stent Bottom R a
Bl Left Aortic-liac
| 1 ous

The tool (Length, Ruler, Angle) you should use for the grayed out
measurements is automatically selected when the measurement is
selected.
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See the Additional Procedures section for information about the
measurement tools.

—Lesion Analysis

[ Lumen EI'

Wall

] Plague

l Plague 1 [of Plague2 [uf Calcmm

—Measurements
Show Findings Done
F#] Common Aorta

Max Aneurysm Diameter O
Lowest Renal-Bifurcation Volu... []
[¥] Right Aortic-liac
L

FF] Left Aortic-liac
| ¥

NOTE: Repeat this step for all grayed out measurements.

Draw the measurement in the CPR view.

The measurements that display in bold have been automatically
selected and measured for you. Select the bold measurements to
review and make any necessary edits.

L] See the Additional Procedures section for information on how to rename
vessels and measurements.

When you finish reviewing the measurement, select the Done box next
to the name of the measurement.

When the Done box is selected, the measurement displays in
the report.

—Measurements
Show Findings Done AI

Ll . I T L

Max Aneury=m Diameter '

Lowest Renal-Bifurcation Volu.. |2

] Right Aortic-liac
L

] Left Aortic-liac
L
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TIP: If there are measurements you do not want to display in the
report, do not select Done.

9. To select or clear all measurements, right-click in the Measurements
box and select Mark All Reviewed or Unmark All Reviewed.

10. Repeat these steps for the other exam.

Take Snapshots

11. Right-click and select g ‘ (or press S) to activate the camera.

12. Move the cursor to the image and click.

Snapshots, measurements, rulers, W/L, or segmentation option can
be restored from the Report page or the Study Directory.

IV. Distribute Findings

The snapshots you save in the Viewer window are saved to the Report

window.

1. Click P\Report ;| at the bottom of the window.

2. Export your findings or create a report.

See the Distribute Findings chapter of the VitreaAdvanced-
VitreaWorkstation General Education and Reference Guide for
instructions on exporting findings, restoring workflow, and creating
reports.
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Additional Procedures

Rename Vessels and Measurements
To rename vessels and measurements, perform the following:

1. Right-click and select Rename from the right-click menu.

—Measurements
Show Findings Done
- Commen Aorta

ELuwest Renal sa==

& B Right Aortic-lia

A

L Mark All Reviewed
[]—El_Lef't Aortic-lia Unmark All Reviewed
Show Al
Delete Al

AAA Serial ;l 1|

OR

Double-click the measurement to open the Rename dialog box.

2. Rename the vessel or measurement and click OK.

-
Lumen T 6 ¥
Leng Wolume

Vil 21
1 Plague @ New Name:

| e & 2 il

PILM PILM e Max Aneurysm Diametel
-m 2

Show  Findings pone &l | Lowest Renal-Stent Top Length

] Common Aerta Lowest Renal-Stent Bottom R

Lowest Renal-Stent Bottomn L
Max Aneurysm Diameter O
Lowest Renal-Bifurcation Volu... []

B Right Aortic-liac
L

B Left Aortic-liac
L

()]

AAA Serial ¥ |

Viewe

Measure Diameter

o0

1. Right-click in the 3D image and select the ruler siia icon.
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2. Draw the ruler measurements.

The diameter displays in the Measurements box on the Analysis tab.

Measure Centerline Length

The Length tool measures length along the centerline or between two

—Measurements
Showe  Findings Cone AI
1. Right Extern liac Min Diameter |
k. Lowest Renal-Right Intern lia... [

O

B Lett Aortic-lhac

h. Left Comman liac bax Diame... ] %
j. Left Extern liac Min Diameter ]

I Lowvest Renal-Lett Intern liac... [ %)

points on the CPR view.

1. Click E to change the volume view to a 1-up image and display a

vessel probe view.

3. Click and drag either end to edit the length.
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The value of the length displays at the proximal end of the length
measurement. It represents the length along the centerline between
the two specified points.

Create Centerline Angles

The Angle tool creates an angle along the centerline.

1. Click E to change the volume view to a 1-up image and display a
vessel probe view.

2. Select 4 H located under Lesion Analysis.
Len

Vessel Tools
Lurrnen

H

Wil Ruler Liglurne
1 Flague Y ' i

Iaf Placuet g P o
of — of —] i Ie Fuler

TIP: Once you select Angle, the dropdown changes to Angle. You can
toggle the Length, Angle, and Ruler buttons.

3. Select

4. Inthe CPR view, click and release at the start of the angle.
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5. Move the cursor to the vertex location on the centerline and click and
release.

6. Move the cursor to the end point of the angle and click and release to
complete the angle.

O

Identify the Volume of Lumen and Outer Wall

1. Select ’_5
olume

TIP: The Volume tool is available for vessels found automatically in the
Vascular: Aorta Stent CT protocol or vessel types with
SUREPIlague enabled (renal, peripheral, coronary, carotid).

¥| located under Lesion Analysis.

2. Click the dropdown arrow in the Vessel Tools section and select
Volume. The cursor changes to the selected Measurement shape.

Vessel Tools

Lurnen e
Wiall Fuler

[ Flague

l Flacue 1 Plagus 2 [of| o Dusl .-’-‘«ver ’;]
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When you draw a region using the Volume method, Vitrea displays the
volume of the lumen and outer wall. It also identifies the maximum
outer wall diameter. Use this option for thrombosed regions.

For accurate measurements, the lumen wall contours must be edited
properly.

3. Move the cursor into the CPR view over the region of interest such as
a lesion.

4. Click and drag above and through the lesion area.

The volume of the lumen and outer wall for the defined region displays.
The maximum outer wall diameter also displays.

Define Landing Zones

Use the Landing Zones option to define specific regions for in-depth
analysis

1. Click (.

2. Select L from the Vessel Tools.

3. Click and drag in the curved view to define the proximal and distal
ends of the zone.

TIP: After you define the landing zone, it displays in the Measurements
box. Right-click to rename the landing zone.

4. View the diameters for the landing zone.

Review and Edit Vessel Centerline

[ see the Endovascular Stent Planning Module - Additional Procedures

section for detailed information about reviewing and editing the vessel
centerline.
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Create a Batch Rotation in Curved View
1. In the Coronal view, switch to a 4-up single volume viewer window

format.

2. Select the Curved MPR mode.

3. From the Curved view, right-click and select Batch-rotation.

TIP: Right-click and select Movie-rotation.

£ Redo
[~ Measurements

[y~ Hide Patient Info in Export
[y~ Hide Crosshair in Export

View Slices

Hide Inactive Anatomy in MPRs

Movie - Rotation
Batch - Rotati
Ny, B2 otation

Yitrea®
WIL:600/1 50
Curved

Right Aortic-lliac

[l
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4. A batch preview window opens for you to review the batch.
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CT Transcatheter Aortic
Valve Replacement (TAVR)

Planning

Contents

CT TAVR Planning Overview

CT TAVR Planning Lesson

I Select Study

Il Choose Protocol and Preset

- Data Manager

- Gallery Window

Il Perform Analysis
< TAVR Tools

- Review Automatic Segmentation

Assess the Vascular Anatomy
Review the Vessel Centerline
Review the Contours

= Aortic Root Analysis

View the C-arm Angles

Define the Valve Plane

Display a Semi-automated Approximate Valve Plane
Define Device Measurements

Display Semi-automated Contour Measurements
Display Semi-automated Ruler Measurements

e Approach Planning

CT Transcatheter Aortic Valve Replacement (TAVR) Planning

VPMC-13503 C

97



= Display lliac Access
- Display Subclavian Access
- Trans-apical Planning
= Review and Verify Measurements

- Take Snapshots

IV Distribute Findings

Additional Procedures

Edit the Vessel Centerline

Edit Vessel Contours

Display Analysis Tab Tools

Display Visualization Preset Settings

Create a MIP

Rename Vessels and Measurements

Extend Probed Vessels

Select Measurement Options

Draw Contours

Measure the Diameter

Display Clock Overlay

Display Landing Zone

Measure Centerline Length

Create Centerline Angles

Set Threshold Line

View Minimum Diameter, Area, and Tortuosity
Review in the CathView Layout

Create a Batch Rotation in Curved View
Define the Valve Plane using the Crosshair Tool
Edit Stent Templates

Use the Volume Navigation Panel
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CT TAVR Planning Overview

CT Transcatheter Aortic Valve Replacement (TAVR) Planning assists with
the assessment of the aortic valve and in pre-operational planning and

post-operative evaluation of transcatheter aortic valve replacement
procedures.

Key Features:

Comprehensive template of measurements, including diameter,
circumference and length

Automated segmentation and centerlines of aorta and aortic root for
assessment and delivery approach

Display of C-Arm angle for device placement

Flexibility to enable planning for the transfemoral, subclavian and
transapical delivery approaches

3D display of TAVR measurements

Report template auto fills with user-selected measurements
Optimized viewing for cardiac valves and calcium
Tortuosity calculations along a centerline

Volume rendering, MIP, MPR and curved MPR

NOTE: Because of the high HU value of contrast media in 100kV
scans, the reliability of calcium detection within the vessel lumen is
expected to be lower than that of regular kV scans.

NOTE: For best segmentation results, it is recommended that these
scanning parameters are followed:

= 200HU+ and relatively uniform contrast in the vasculature,

- Scan starts below shoulders, and

- Scan FOV is appropriate to include the vascular anatomy and not
be overly constrained.
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CT TAVR Planning Lesson

l. Select Study

Load a Transcatheter Aortic Valve Replacement (TAVR) Planning study.

[ see the instructions for your Vitrea type (VitreaAdvanced Through the

Data Manager or VitreaWorkstation) in the Select Study chapter of the
VitreaAdvanced-VitreaWorkstation General Education and
Reference Guide.

You may load up to four series in TAVR, (this could be three gated series
along with a single run-off series).

NOTE: If more than four volumes are loaded, the following message

displays:
A4 Witrea @
@ A maximum of 4 volumes can be loaded into the TAYR feature.

TIP: To help you determine the end-systolic and end-diastolic phases
from which to define a valve plane, load several volumes into the
Generic CT protocol.

II. Choose Protocol and Preset

Use one of these procedures:

100 CT Transcatheter Aortic Valve Replacement (TAVR) Planning
VPMC-13503 C



Data Manager

- From the Applications tab, double-click the TAVR
application thumbnail.

Gallery Window

1. On the Gallery window, select the Vascular: TAVR CT protocol. The
Gallery choices update automatically.

NOTE: Automatic segmentation of the aorta and iliacs takes place after
you select the Vascular: TAVR CT protocol.

2. Click [Piek'| next to the TAVR preset.

lll. Perform Analysis

The Perform Analysis section contains four main sections:

< TAVR Tools

- Review Automatic Segmentation
= Aortic Root Analysis

e Approach Planning

TAVR Tools

TIP: If the full set of TAVR Tools is not visible, click the Expand icon to
display the tools.

G

Analysis

Vessel Tools

’7 Lumen N ‘E{ I_”
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NOTE: Each loaded series will have its own set of measurements.
TAVR will display the measurements of the currently selected series.

Tool Description

Ruler [ma Draw a simple ruler in any view.
Ruler

Angle —Lg Draw a multi-line ruler and angle measurement in any view.
Angle

ROI ‘g Draw contours to define a region of interest.

Vessel Probe tools Define vessels:

Vo .4>:.;:| gz | f.| = Select: probe the vessel.
Select | | Extend Edit Ctlingf |Edit Cont.
- Extend: extend the probed vessel.

« Edit Ctline: examine and edit the vessel centerline.

- Edit Cont: open the contour editing view.

Vessel Grow 7 Segment vessels by dynamically “growing” the selection area.

Grow

Centerline Length ¢ | Measure length of vessel along centerline.
Len

Centerline Angle ¢ Measure angle of vessel along centerline.

Angle

Review Automatic Segmentation

Assess the Vascular Anatomy
1. Review the anatomy.
< MPR view
e Orthogonal view

e 3D view
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2. On the Analysis tab, select the dropdown to
display the additional visualization options.

L see the Additional Procedures section for |
additional information on the 3D Preset
Selector settings.

Flythru Contrast

Review the Vessel Centerline

NOTE: Follow the instructions below if you are going to perform the
lliac Access and Subclavian Access procedures.

3. From the Analysis tab, select Show Vessel..

Vessel Analysis
Vessel Tools

00
Lumen ¥ E |'|

[ W Ruler lbvera

Show Vessel s

4. Right-click in the CPR view and select
Centerline.

NOTE: To turn off the centerline, right-click and select
Centerline again.

5. Press the spacebar to toggle between the aortic, left iliac, and right
liac centerlines.

See the Additional Procedures section for additional information on how
to edit the vessel centerline.

Review the Contours

NOTE: Follow the instructions below if you are going to perform the
lliac Access and Subclavian Access procedures.
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6. Right-click on the inset view and select Edit Contours

Edit Crrterline

to open the contour editing view with several cross-

sectional views .

7. Press Page Up or Page Down to toggle to the area of interest.

D@8

il

The curved image displays in a straightened view next to the graph of
the lumen and wall. A grid on the straightened view represents
locations of the corresponding cross-sections along the curved view.

See the Additional Procedures section for additional information on how
to edit contours.
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Aortic Root Analysis

View the C-arm Angles Vitrea®

Q, Zoom:650%
WYWIL 8205250

ungas

LAOD CRAD

When you are in oblique crosshair mode, the C-arm angles display. The
view displays the 3D and obliqgue MPR views relative to the valve plane.
The clinical values display in the lower right corner of the view.

TIP: You also have the option to rotate the 3D view. The C-arm angles
display in the lower left corner of the 3D view.

NOTE: The first value indicates Right Anterior Oblique or Left Anterior
Oblique. The second value indicates Cranial or Caudal.

Define the Valve Plane

[l See the Additional Procedures section for information regarding using
the crosshair tool to define a valve plane.

This workflow will help you define three points in a plane in any oblique
MPR plane.

1. Selecta4-upview ||l 1|@| B !-IH

2. Select Valve Plane in the Measurements list in the Vessel Analysis
section.

NOTE: \When Valve Plane is selected, the cursor will change to

3. Scroll in the MPR views to best display the bottom of an aortic cusp.
4. Place a point at the bottom of the cusp.

5. Repeat from step 3 for the other two cusps.
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When the third point is placed, the axial view shaps to the new valve
plane.

. To refine the valve plane, click and drag the point to the desired

location.

. To toggle between defined points, press SPACEBAR.

NOTE: Points are editable in the MPRs but not the 3D view.

NOTE: The points will be visible in all MPRs and 3D views when the
valve plane is highlighted.

Display a Semi-automated Approximate Valve Plane

8. Select Valve Plane in the Measurements list in the Vessel Analysis

section.

. Double-click inside an MPR.

NOTE: This plane will overwrite an existing valve plane or create one if
one does not exist.

N

CAUTION: Review the valve plane for accuracy as this procedure only
defines an approximation. Failure to do so may result in incorrect diagnosis
or planning.

Define Device Measurements

This section includes a device measurements workflow for Transcatheter
Aortic Valve Replacement Planning using the orthogonal (MPR) planes
without centerlines.

10. Select a 4-up view. Eﬁ[ﬂ@ |Eﬂ
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Right-Click Menu Measurements Menu

a. Select a. Select a grayed-out measurement
in the Measurements box.

Ruler.

NOTE: The appropriate tool is
automatically selected when you
select a measurement in the

OR Measurements box.
Click Angle to draw a polyline b. Scroll through the MPR view to
measurement.
locate the measurement.
b. Scroll through the MPR view to
locate the measurement. TIP: Click and drag to draw ruler(s)
c. Click and drag to draw ruler(s) or to define the measurement.
angle(s) to define the _
measurement. NOTE: After you define the
. o _ measurement, the measurement
d. Right-click in the view and name displays in bold in the Measurements
the measurement boX.

TIP: The schematic worksheet
below the measurements
provides a visual of the
measurements location along
the vessel. The measurement is
highlighted in blue on the
worksheet. Work from the
Measurements list or the
worksheet.

c. Select the spacebar to move to the
next grayed-out measurement.
Continue this process to define all
measurements.

TIP: The listing in the Measurements
box automatically changes when
you name the measurement.

e. To add a custom ruler or angle to
the measurement list, select Add
Ruler to Measurement List or
Add Angle to Measurement List
and enter a name.

f. Scroll to the location of the next
measurement and continue this
process for all measurements.
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Display Semi-automated Contour Measurements

N

CAUTION: Review every measurement for accuracy as this procedure only
establishes an approximate measurement. Failure to do so may result in
incorrect diagnosis or planning.

NOTE: These measurements are generated on an oblique MPR plane
based on the vessel region.

11. Click | |.

ROl

OR

Select a contour-based measurement in the Measurements list in the
Vessel Analysis section.

NOTE: The Semi-Automated Region of Interest (ROI) tool is active
when an item in the Measurements List that uses the ROI tool is
selected.

12. Double-click on an oblique MPR plane near where you want to take
your measurement.

13. To smooth the contour, right-click and select Smooth. Delete

Delete Al

14. To edit the contour, put the cursor on the contour, then drag e
the edge to the new location. Duplicate

Smooth

OR

Click to add more anchor points.

Display Semi-automated Ruler Measurements

N

CAUTION: Review every measurement for accuracy as this procedure only
establishes an approximate measurement. Failure to do so may result in
incorrect diagnosis or planning.

NOTE: These measurements are generated on an oblique MPR plane
based on the vessel region.
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15. Click |[sti].

OR

Select a diameter measurement in the Measurements list in the Vessel
Analysis section.

NOTE: The Semi-Automated Ruler Tool is active when an diameter
measurement in the Measurements List is selected.

16. Double-click on an obliqgue MPR plane near where you want to take
your measurement.

Approach Planning

Select the appropriate procedure to complete approach planning:

- Display llliac Access
- Display Subclavian Access

- Trans-apical Planning

Display lliac Access

1. From the Average
dropdown in the Vessel

Vessel Tools

You can use the existing lesion tool to perform the procedure below.
Lumen 2

A
Wall Length Lvera

Pl
llPI:q:Jel [ Plague 2 Eﬂ E B 9 .

TOOlS area’ SeleCt Loone Single | Dual fAverags] Volumel L Zone

to analyze long segments of the vessel.

[ see the Additional Procedures section for information regarding
displaying landing zones.

2. Click and drag in the CPR view for the area to survey.

3. Review the diameter measurements in the grid.
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4. Click ¥ to magnify the axial image of

interest.

TIP: Create diameter measurements if you
want to define measurements other than
the automated measurements. O

See the Additional Procedures section for

information on how to rename vessels and measurements.

TIP: If necessary, perform this procedure on the other side.

5. Take Snapshots.

See the Review and Verify Measurements section for more detailed
information on taking snapshots.

Display Subclavian Access

Use vessel probe to probe any accessory vessels. The segmentation
displays in 3D and MPR for visualization of anatomic landmarks.

6.

From the Analysis tab, select a vessel type

from the dropdown in the Vessel Probe pessel Probe === J

brae 1 nn

. == [ 1|
section. Select || Extend Edlt Ctine| | Ecit C
CPeripheral T [ Show Ves:
. Click select and probe the subclavian Generic S
| Meuro o v E
vessel. Carotid Fler WErE

Coranary
Peripheral
Pulmonary

View the vessels in 3D. o Flacue 2 sl

See the Additional Procedures section for
information on how to rename vessels and measurements.
dropdown in the Vessel Lumen % vLBJ:l
Wall Length WETE
[ Plague
|5 Plague 1 Plague2 [§ ﬂ E B 9

TOOlS area’ SeleCt Loone Single | Dual fAverags] Volumel L Zone

From the Average Vesee ToBIE

to document diameters along the vessel.
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[ see the Additional Procedures section for information regarding
displaying landing zones.

10. Verify ﬁﬁ; is selected.
11. Click and drag across the vessel.

Trans-apical Planning

12. Select an Aorta protocol.

13. Use vessel grow to segment the ~ Segment Anatomy
heart. MONE ECEa N —)u‘c v
. Sculpt Organ Bone || Vessel
a. From the Vessel dropdown, click Remove Fragments

=

Grow |-

b. Click and hold on the vessel to grow the vessel branches.
c. Type heart in the box.
d. Select Add to:.

14. Use vessel grow to segment the aorta.

=

. From the Vessel dropdown, click | Grow

a
b. Click and hold on the vessel to grow the vessel branches.
a. Type aorta in the box.

b. Select Add to:.

15. Use the Transparency Slider to adjust the transparency of the Bone
region to get a better view of the heart.

NOTE: Verify you can see the ribs.

16. Create a valve plane with an oblique MPR.

17. Click L

Angle |
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18. Create an angle measurement in 2D for proposed angle of access to
the ventricle.

19. Right-click in the 2D view and select Show in 3D.

Review and Verify Measurements

Review and verify the measurements along the vessels to plan placement.

N

CAUTION: Review every measurement for accuracy as this tool only
establishes an approximate measurement. Failure to do so may result in
incorrect diagnosis or planning.

NOTE: Some of the steps in this section may have been completed in
the Approach Planning section.

1. In the lower left corner of the 3D image, click |8 to maximize the 3D
image.

2. Right-click in a 3D view and select
Show Overview to view all of the
diameter measurements from the

worklist.
< Unclo
) £ Redo
TIP: Only the measurements [ Hidle Crosshair in Snapshots
selected as Done will display Shovw Segmentation on MPRs
when you select Show
over‘"ew' Reset Orientation
[ 30 vR
Mative thickness MPR
Thick Slak WP
Thick Slakb %R
Ohligue Trim
Front Cut Plane
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TIP: Click the name of the measurement to highlight and drag the
name to a different location. The name changes color when you

click on it.

Annulus Diameter:f
29.0mm

Right Common lliac:__
2.5x5.0mm

LAOO CRAO m
B F o o e

_Left Common lliad:
~ 8.6 x15.5mm

Vitrea®

Q Zoom:132%
WIL:1350/800
Segmented
Common Aorta

VR: Cardiac Valves

CT Transcatheter Aortic Valve Replacement (TAVR) Planning
VPMC-13503 C

113



TIP: To remove tortuosity measurements, right-click on a highlighted

measurement and select Delete or Delete All to delete all

measurements.
Choose a 3D preset from the Preset Selector.

Select a measurement listed in the
Measurements box and review the diameter.
Make any necessary adjustments to the
measurements.

TIP: The schematic worksheet below the
measurements provides a visual of the
measurements location along the vessel.
The measurement is highlighted in blue on
the worksheet. Work from the
Measurements list or the worksheet.

See the Additional Procedures section for

information on how to rename vessels and
measurements.

. When you finish reviewing the measurement,

select the Done box next to the name of the
measurement or click the box in the schematic
worksheet.

- ; TIP: When the

Show | Findings
B Common Acrta
D3. Annulus Diameter

Annulus Size

—Measur

Showr ‘ Findings

‘ Done ’A

- B common sarta

Sinotubular Junction Size:
Sinus of Yalsalva Width (D2)
Sinus of Valsalva Height (L1)
Annulus to L Height
Annulus to RCA Height
Max Azcending Aorta Diam
Min Abdominal Aorta Diam
Max Tharacic Aarta Diam
Aortic Meck Anole (A)
- B Right Aortic-liac
Right Common liac (D4

Right External liac

Right Femaral

Max tortuosity Right liac
- B Lett Aartic-liac

Left Comnan liac (DS5)
Left External liac

Left Femaral
Max tortuosity Left liac

O000 0000 O0000000000W

TAVR

(B0l

Done box is selected, the measurement
automatically displays in the report.

Select the spacebar to move to the next measurement. Continue this

process to review all measurements.

TIP: Right-click in the Measurements box and select Mark Al

Reviewed or Unmark All Reviewed.
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TIP: If there are measurements you do not want to display in the
report, do not select Done.

Take Snapshots

7. Right-click and select g ‘ (or press S) to activate the camera.

8. Move the cursor to the image and click.

Snapshots, measurements, rulers, W/L, or segmentation option can
be restored from the Report page or the Study Directory.

IV. Distribute Findings

The snapshots you save in the Viewer window are saved to the Report
window.

1. Click P\Report ;| at the bottom of the window.

2. Export your findings or create a report.

See the Distribute Findings chapter of the VitreaAdvanced-
VitreaWorkstation General Education and Reference Guide for
instructions on exporting findings, restoring workflow, and creating
reports.
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Additional Procedures

Edit the Vessel Centerline

N

CAUTION: Review and edit the automated vessel segmentation, centerline,
and contour results as necessary.

. Press the spacebar to verify the aortic and iliac centerlines for possible

editing.

. Right-click on any inset view and select Edit Centerline.

The cursor changes to a pen.

= [.5]
TIP: Select wteine from the Analysis tab to edit the centerline.

. Assess the centerline to verify accuracy.

. Move the cursor (pen) to a specific point along the centerline and click

to plot a point to modify the path of the vessel centerline.
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TIP: As you plot points, a new red line displays to show you how the
centerline will display. This line also displays in the 3D view.

5. If necessary, move the cursor (pen) to a different point along the
centerline and click to plot a point.

6. Continue to plot all additional points.

TIP: As you plot additional points, the line updates to go through all the
user control points.

NOTE: The line becomes dynamic if you click and drag. The point
displays after you release the mouse.

7. Rotate, zoom, and scroll the curved view while the line is being
created.

TIP: The pencil changes to a hand over a plotted point. Click and drag
to move the plotted point.

NOTE: Click to clear the red centerline and start over.
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8. Click I [ to apply the modified (red) centerline to be the final

centerline.

Edit Vessel Contours

1. Press the spacebar to toggle to the desired centerline.

2. Right-click on any inset view and select Edit Contours
to open the contour editing view with several cross-
sectional views, or access contour editing from the
contour editing button in the lower left corner of the

image .

The curved image displays in a straightened view next to the graph of
the lumen and wall. A grid on the straightened view represents
locations of the corresponding cross-sections along the curved view.

« (Click and drag the grid to move it vertically.

« Page Up and Page Down keys to set the last displayed cross-
section to the first.
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- Use the arrow keys to cine the
cross-sectional images by 1
mm each.

3. Click and drag to set the proximal
end of the grid at the first
inaccurate contour you want to

edit.
4. Click and drag to set the distal end O

of the grid at the last inaccurate
contour you want to edit.

5. Edit the first level of contours.

Edit Vessel Contours

6. Click

Spacing: Tmm

to perform an interpolation
between all edited slices to form a
smooth region.

TIP: The Apply button will have an
orange border after two or more contours have been edited. The
orange border identifies that interpolation can be applied.

TIP: Start at the top of the anatomy and use Page Up and Page
Down to review the anatomy.

TIP: You may also edit from the 1Tmm Review mode.

7. Return to the Original view.
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Display Analysis Tab Tools

The Analysis Tab defaults to a full view to show tools necessary for
Transcatheter Aortic Valve Replacement Planning (Vessel Tools,
Measurements, and the Worksheet).

Click the Expand icons to display/collapse all tools.

TIP: The state of the toolbar can be saved as a modified preset.

Expanded View Collapsed View
E JIF D] NN

\Ifessel Anallysis

L8] Common Aorta

(—“alve Plane

— Annulus Diameter (D3)
—Annulus Size

—Sinotubular Junction Diam (01)
(— Sinotubular Juncion Size
—Sinus of Yalsalva Width (D2)
—Sinus of Malsalva Height (L1)
— Annulus to L Height

= Annulus to RCA Height
—Max Ascending Aorta Diam
(—Min Abdominal Aorta Ciam
(—Max Thoracic Aorta Dism

L Mortic Meck Angle (4)

000000000000

Werksheet

Annulus Diameter (D3)
Annulus Size

Sinotubular Junction Diam (01)
Sinatubular Junction Size

Worksheet
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Display Visualization Preset Settings

Select the Visualization Preset buttons dropdown. The options display in
the Preset Selector dialog box. On the Vessels tab, choose from
Visualization Preset buttons.

o i . \
Inverted MIP Vessels Only

Sy Flythru Contrast

Select a region in the Anatomy Management list to apply a preset visibility

setting to a single region.

[ Clear [[ Edait | -
Show | Anatomy Tint/MPR| Options
E. Base = ﬂ
o Lvivor = =
M Vessels | =
-

TIP: To change the Transparency of the region, drag the Transparency
slider.

Create a MIP
MIP is a shading setting that displays data using the highest data values
for each voxel of the image. MIP is a good setting to use when competing
features composed of voxels with similar or higher values might be
obscuring the feature of interest.
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1. From the Volume Render dropdown list, select MIP.

M ormal

Wrlume Hender

2. View the 3D image as a MIP.
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Rename Vessels and Measurements

To rename vessels and measurements:

1. Right-click and select Rename from the right-click menu.

e ==
| Sinctubuls | DEiEtE
—sinus of Mark Al Revigwed
—&nnulus :
| anmuius t Unimark &l Reviewedd
—Max Asce Shioswe 4l
—Min Abacio Delete &1
Mz Thaorg
. Remaowve All Automated Measurements
— &artic Med
- Bl Right Aart Edfit Meazurement Lists...

TIP: Double-click on the measurement to open the Rename dialog
box.

2. Rename the vessel or measurement and click OK.
75% Findings Done || =4

- common sorta 4| Rename [-2- =]
Ve Plans
b Annulus Diameter (D3) O e Hame:
L Annulus Size O
Sinotubular Junction Diam (01) ||
I Sinatubular Junction Size O Annulus Diameter
[ Sinus of alsalva wicth (02) [ Sinatubular Junction Diam
= Sinus of Yalsalva Heigkt (L1 O Sinus of Valsalva Width
[ s to LM Heisfi O Max Ascending Aorta Diam
[ Annulis t0 G Helaht o Min &bdominal &orta Diam
b Masx Ascending Aorta Diam O
L tin &bdlaminel Aarta Dism Olg | Mex Thoracic Aarta Diam
[ M Tharacic Arta Diam 0 Right Comman lliac
L srtic Meck Angle (4] O Right External lliac
- Right Sortic-liac Right Fernoral
(—Right Camiman liac (041 O Left Cormmon lliac
- Right External liac [m] Left External lliac
—Right Femoral O Left Femaral
L max tortunsity Right liac O
- Lett dortic-liac
- Lett common liac (DS) O
L Lett Exterrnial lliac O
L-Lett Femorel O ok | _m
L Max tortuosity Lett liac M=

Extend Probed Vessels

You have the option to extend or refine a probed vessel. The vessel you
want to extend or refine must be selected in the Vessel Management list.

To extend a vessel, right-click and select Extend === and click a point

farther along the already selected vessel.

To refine the vessel indicator line, drag the cursor along the vessel
indicator line to a desired end point and click.
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NOTE: As you drag the cursor, the vessel indicator line disappears. It
will not be removed until you click.

Select Measurement Options

From the Cross-section view, right-click and select Measurement

Options.

Select one of the cross-section

options:

e Minimum and Maximum

e Minimum Only

< Minimum and Perpendicular

= Maximum and Perpendicular

Draw Contours

1. Click ['<Z].

Rl

Edit Centerline
Edit Contours

Centerline
Overview

Measurement Options I & Winimum and Maximum

Set Baseline Here Minimum Onhy

Minirmum and Perpendicular

Maximum and Perpendicular

2. Click and drag in the view to draw.

OR

a. Click around the perimeter of the area of interest placing anchor

points.

b. Double-click to place the final anchor point.

3. To edit a contour,
the new location.

OR

put the cursor on the contour, then drag the edge to

Click to add more anchor points.

Measure the Diameter

1. Click :
Ruler
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2. Draw the ruler measurements.

The new diameter measurement displays in the Measurements box on
the Analysis tab.

1. !lg”!!lern (=1 \I'II'I !lam!ler | '

k. Lowvest Renal- nght Intern lia...

h. Left Camman liac Max: Disme... []
i. Left Extern liac Min Dismeter
|. Lowvest Renal-Left Intern liac...

Display Clock Overlay

3. Right-click in an MPR view and select Clock Overlay.
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4. Zoom and pan the image to fit the overlay.

5. To hide the clock overlay, right-click and select Clock Overlay again.

Display Landing Zone

Use the Landing Zones option to define specific regions for in-depth
analysis.

1. Click .

2. Select

L 5| from the Vessel Tools.

3. Click and drag in the curved view to define the proximal and distal
ends of the zone.

TIP: After you define the landing zone, it displays in the Measurements
box. Right-click to rename the landing zone.

4. View the diameters for the landing zone in the cross-sectional views.

Measure Centerline Length

The Length tool measures length along the centerline or between two
points on the vessel centerline.

1. Click E to change the volume view to a 1-up image and display a
vessel probe view.
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Vessel Tools

2. Select Lurmen o i located under Vessel Tools.
Wall Badand |[LZone
[ Plague ’:, K“ oo

l Plague 1 o W
._ of Length Wangle | Ruler

3. Click and drag either end to edit the length.

The value of the length displays at the proximal end of the length
measurement. It represents the length along the centerline between
the two specified points.

Create Centerline Angles

The Angle tool creates an angle along the centerline.

1. Click E to change the volume view to a 1-up image and display a

vessel probe view.

2. Select [l located under Vessel Tools.

Fiuiler S

—Vessel Tools

3. Select |lsf Lumen L el E le
Wvall Fiuler 1=

1 Plague Ch o 10
l G ﬂ Len Angle uiler

TIP: Once you select Angle, the Length dropdown changes to Angle.
Toggle the Length and Angle buttons.

4. In Curved CPR view, click and release at the start of the angle.

5. Move the cursor to the vertex location on the centerline and click and
release.

6. Move the cursor to the end point of the angle and click and release to
complete the angle.
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Set Threshold Line

1. Click w in the bottom right corner of the CPR view to display the

straightened vessel view.

2. Right-click in the view and select Set Threshold Line.

N

CAUTION: Zoom in to review specific sections of the graph. Graph detail
may be lost if the zoom factor is too smaill.
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3. Enter the measurement (area or diameter).

Define Threshold 2=l
Enter Diameter Threshold {(mm):

[ ok | | cancel |

4. Click OK.

View Minimum Diameter, Area, and
Tortuosity

1. Click N in the bottom right corner of the CPR view to display the

straightened vessel view.
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2. From the CPR straightened vessel view dropdown, select one of the
following layouts:

Minimum Diameter Area Tortuosity

NOTE:

Tortuosity is calculated
by taking the length of
the curve divided by the
shortest distance
between the two points.

Review in the CathView Layout

1. Select the mode button in the lower left corner of the image.

2. Select the mode button m until you select the CathView layout.
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NOTE: The mode button allows you to toggle between different layouts
of the reformatted views.

When the crosshair tool is active, a blue crosshair displays at the location
of the current centerline point to allow cross-referencing across images.

Create a Batch Rotation in Curved View

1. Select the Curved MPR mode in the sagittal plane and generate the
curved batch from the coronal plane.

2. Set the reference line where the fulcrum point of the rotation occurs.

3. From the Curved view, right-click and select Batch-rotation.
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TIP: Right-click and select Movie-

Hu o010
rotation. | ik I @
= L. N E
4. A batch preview window opens for o | WS e
you to review the batch.
¥ Undo Ctrl+2

¥ Redo Cirl+Y
o~ Measurements
[af" Hide Patient Info in Export
[af~ Hide Crosshair in Export
View Slices

Hide Inactive Anatomy in MPRs

Define the Valve Plane using the Crosshair Tool

H

Ju]
1. From the Analysis tab, verify Cj;ir is selected.

2. \erify you are in oblique crosshair mode. i

3. Select a 4-up view.

HEEs R
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4. In one of the long axis views, place the crosshair at the bottom of one
of the cusps.

5. In the same view, scroll to locate the bottom of the second cusp.
6. Rotate the red line until it meets up with the two cusps.

7. Inthe other long axis view, rotate the red line to be parallel with the cusps.

TIP: The red plane should touch the bottom of the cusps.

8. To verify you are in the correct plane, scroll through the valve until all
three cusps come into view at the same time in the short axis view.

Edit Stent Templates
Use the Stent Template Editor to create, delete, or modify stent
templates.
1. Right-click in the Measurements area and select Edit Measurement
Lists.

The Stent Template Editor Displays
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-Mo Measurements-

Annulus Size
I E Sinotubular Junction Dism

L3

Sinotubular Junction Size
sinuz of Yalzala Width
Sinuz of Malzalva Height

n Annulus to LM Height
Annlus to RCA Height

Max Szcending Lorta Dism
Min Ahclaminal Aarta Diam
Max Thoracic Aorta Diam
Right Comman lizc

Right External liac

Right Femoral

Left Common llizc

Left External liac

Left Femoral

Max tortuosty Right liac
Max tortuosty Left lisc
Aortic Meck Angle

Add a new template 1. Click New [1].
2. Click Rename [2], then enter a name for the template.
3. Add new measurements [6] as described below.
Rename a template 1. Select a template.
2. Click Rename [2], then enter a name for the template.
Copy a template (create 1. Select a template.
a new template while '
preserving the original) 2. Click Copy [3].
3. Click Rename [2], then enter a name for the template.
4. Add, remove, or edit measurements as described below,
if desired.
Delete a template 1. Select a template
2. Click Delete [4].
Rearrange the order of 1. Select a template

the templates in the list

Click the Up or Down arrow [5] to move the name in the
list.

Add a new measurement

. Click New [6].

Edit measurement [8], [9], and [10] as described below.
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Task Workflow
Delete a measurement 1. Select a measurement.
2. Click Delete [7].
Rename a measurement 1. Select a measurement.
2. Type the name [8].
Associate a tool with a 1. Select the new measurement.
new measurement
2. Click the Associated Tool dropdown [9], and select the
tool that will be the default when the measurement is
used.
NOTE: The associated tool for a default measurement
cannot be changed.
Assign the parent vessel 1. Select the new measurement.
to a new measurement
2. Click the Parent Vessel dropdown [10] and select the
vessel where the measurement is applied.
NOTE: The parent vessel for a default measurement
cannot be changed.
Rearrange the order of 1. Select a measurement.
the measurements in the
list 2. Click the Up or Down arrow [11] to move the name in the
list.
Rearrange the order of 1. Select the Report Order check box [12].
the measurements in the
report 2. Click the Up or Down arrow [11] to move the name in the
list.
Save or cancel your 1. Press Save or Cancel [13].

changes

Use the Volume Navigation Panel

When multiple volumes are loaded, the Volume Navigation Panel will

display at the bottom of the viewer window.

™
| | wait | a2 fvais| e

The Volume Navigation Panel is pre-populated with the TAVR identifiers
Systole, Diastole, Access and Sizing. The user may use their own

identifiers.
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To assign an identifier to a volume:

1. Click on Rename Current Volume
" al, 1 i vm.zi vm.si o, 4]

2. Select either a pre-determined identifier, or create your own.

Rename Current Vol.

Diastole

Sizing

Systole

|l1_| Systole || Diastole|| Siz

NOTE: The identifiers are tied to the measurements in the report linking
them to the appropriate series.

TAVR
Referring Physician:
Exam Type: CTA COROMNARY AND
Scan Date: 2012.12.17

Patient ID: TAVR 1
Patient Mame: CT_TAVR 1
Date of Birth: 1920.01.01

Gender: M Report Date: 2012.02.14-05:08PM
Description Value Type Series ID
Annulus Diameter 26 mm WMPR Ruler Vol 1

Annulus Size (Area)

835 mm* Area Vol. 2

Annulus Size (Circumference) 114 mm Circumference Vol. 2

Sinotubular Junction Diam 131.0x29.0 mm WMPR Ruler Vol. 3

Sinus of Valsalva Width 38.4x281mm MPR Ruler Vol. 4
Copy To Clipboard (CSV) | Copy ta Clipboard (Tabbed) ]

Commens| -+
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CT Runoff (Peripheral)

Contents

CT Runoff (Peripheral) Overview
CT Runoff (Peripheral) Lesson
I Select Study

Il Choose Protocol and Preset
- Data Manager
- Gallery Window

Il Perform Analysis

- Automatically Segment Bone

Manually Segment the Bone
= Probe the Peripheral Arteries
« Rename the Vessel
- Extend a Probed Vessel
« Define a Lesion
< \Vessel Probe Curved Inset View
- Measure the Centerline Length
« Create Centerline Angles
- Take Snapshots
IV Distribute Findings

Additional Procedures

- Switching Active Volumes
= Change the 3D into a MIP
- Sculptin 3D
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= Edit the Centerline

= (Cross-sectional and Curved Planar Reformat Vessel Views

- Create 3D Image Batches

CT Runoff (Peripheral) Overview

The CT Runoff Analysis workflow provides the ability to visualize and
measure bone and vessel structures.

The Vessel Probe option segments contrast-filled peripheral arteries, and
permits you to calculate arterial stenosis and plaque burden.

NOTE: Because of the high HU value of contrast media in 100kV
scans, the reliability of calcium detection within the vessel lumen is
expected to be lower than that of regular kV scans.

CT Runoff (Peripheral) Lesson

. Select Study

Load a Runoff or Peripheral study.

[ see the instructions for your Vitrea type (VitreaAdvanced Through the

Data Manager or VitreaWorkstation) in the Select Study chapter of the
VitreaAdvanced-VitreaWorkstation General Education and
Reference Guide.
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II. Choose Protocol and Preset

Use one of these procedures:

Data Manager

= Double-click the Peripheral (Runoff) application thumbnail.

Gallery Window

1. On the Gallery window, select the Vascular: Runoff CT protocol.

The Gallery choices update automatically.

2. Click Prick | next to the 3D Analysis preset.

lll. Perform Analysis

Automatically Segment Bone

1. In the Segment Anatomy Area, click ~ Segment Anatomy
AutoBone. |

\__)H\v

Bone || Veszel

Remove Fragments

2. Review the segmentation and use the
Manually Segment Bone technique to
segment any additional bone regions.

Manually Segment the Bone

You can manually segment if desired.

Optional Press T to activate the Trim tool, then drag the yellow lines in the
MPR views to trim the image.
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. From the Segment Anatomy area, - Segment Anatomy

. In the 3D view, click on the iliac crest |

click Bone. VO S e

or another bone.
OR

In the 2D view, click a portion of cortical (brightest white) bone.

TIP: Vitrea displays a blue overlay on areas that will be segmented.
Use this as a guide to determine if you need to include more or
less to the selected area.

TIP: Be sure the blue overlay is on bone areas only. If it displays on

vessels, click ==l or adjust the HU slider, to select a smaller HU

range.

. To remove a portion of the selected (blue) area

a. Place the cursor over the area until a purple overlay displays.

b. Roll the mouse wheel to increase or decrease the size of the purple
overlay.

c. Click the purple overlay.

That area will not be segmented with the rest of the Bone area.

= or as needed.

TIP: The Less and More buttons decrease or increase the HU range
by 20.

. Adjust the HU slider bar to adjust the HU range as needed.

. Click IEEZM or as needed.
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TIP: The Dilate and Erode buttons decrease or increase the selected
area by 1 pixel in the 2D views and 1 voxel in the 3D views per
click.

TIP: When you use the Dilate button, verify the blue overlay does not
“bleed” into an area you do not want selected.

9. Click Remove Bone.

Vitrea adds a listing to the Anatomy Management area.

10. Repeat from step 4. to segment all the bones in the view.

11. To remove fragments, Click remave Fragments |.

12. Review the blue overlay to verify all the fragments are selected.

13. To adjust the size of the fragments selected, click Smaller or Larger.

Remove Fragments
Dilate Erode

I Smaller I Larger 10 cc
I AddTo: Recycle Bin I Cancel

14. At the top of the view, verify the Add To dropdown indicates Recycle
Bin, then click B2 .

15. In the Anatomy Management area, select an region to change the
window/level settings.

16. Right-click in the 3D view, then select i .

17. Click and drag in the view to adjust the window/level settings for that
region.

TIP: Window level is also available when you left + right-click and drag.

18. To draw arrows to areas of interest, right-click and select <, | then
click and drag in the image.
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Probe the Peripheral Arteries

Vessel Probe is an option for runoffs to isolate and analyze the vessels.

19. From the Analysis tab, click ﬁ .

20. Click the vessel in either 3D or any MPR image below the trifurcation.

The Vessel Management box displays named vessels and

unnamed vessels to show progression of work.

Rename the Vessel

21. Select the vessel in the Vessel management box.

22. Right-click and select Rename, or

—Vessel Management
double-click the vessel name. Sl“_"éﬁ__"““' ——
Delete
The Rename dialog box displays. Rename...
Show Al
23. In the New name field, enter the name of Delete Al
the vessel.
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(2

Mews MName:

|
| (0] | | Cancel|

24. Click OK.

Extend a Probed Vessel

25. If the vessel you want to extend is not the currently selected vessel in
the Vessel Management list, click the vessel name to select it.

26. Rotate the 3D image to display the area of the vessel you want to
extend.

27. Click Extend.

) [2
[ ||
Edit Ctlinef |Edit Cont.

Show Vessel

The cursor changes to a pointed finger

28. Click a point farther along the already selected vessel.

TIP: If the vessel probe can extend the vessel, it adds to the current
vessel indicator line. If the vessel probe cannot extend the vessel,
the status line displays the message Failed to find vessel.

29. To refine the vessel indicator line, drag the cursor along the vessel
indicator line to a desired end point and click.
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TIP: As you drag the cursor, the vessel indicator line disappears. It will
not be removed until you click.

Define a Lesion

The Lesion tool defines a lesion in the vessel in either of the CPR views.

1. In the Vessel Tools area, click the dropdown for the second button.

The dropdown contains the following tools:

Single — When you draw a lesion using the Single
method, Vitrea identifies a point as the reference point.
Vitrea displays the area and minimum diameter at the
narrowest point and at the reference point, and uses
these measurements to calculate the area and diameter
stenosis.

TIP: The reference point may need to be moved
manually.

Ayerage

Average — \When you draw a lesion using the Averaged
method, Vitrea calculates the average of the area and
minimum diameter for the start and end points. It
compares these measurements to the area and minimum
diameter at the narrowest point to create stenosis
measurements.
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Dual — When you draw a lesion using the Dual Reference
ﬁ method, Vitrea calculates the average of the area and
minimum diameter for the reference points marked with
green lines. It compares these measurements to the area
and minimum diameter at the narrowest point to create
stenosis measurements.
6 Volume — When you draw a region using the Volume
\olome method, Vitrea displays the volume of the lumen and
outer wall. It also identifies the maximum outer wall
diameter. Use this option for thrombosed regions.
Landing Zone — Use the Landing Zones option to define
L o specific regions for in-depth analysis.

2. Select a tool.

3. Click in the CPR view just above the start of the lesion
and drag to just below the end.

Vitrea adds an entry in the Vessel Management area.

FIGURE 1. Vitrea identifies:

Feature Identified by

|dentified lesion Cyan lines

Point of maximum Red arrows

narrowing (stenosis)

Lumen diameter at the Number in the curved view with red bor-

stenosis point der, corresponding to the red arrows
(displays in the two-up curved view)

Reference point(s) for Green line

single or dual-reference = Be sure to review the location of

lesions

the reference line and decide if it
is accurate for the identified
lesion. If necessary, drag the
green line to move it.
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Feature Identified by

Lumen diameter at the Number(s) in the curved view with green

reference point border, corresponding to the green
line(s) (displays in the two-up curved
view)

Stenosis measurements Table at the bottom of the CPR view

Vessel Probe Curved Inset View

The curved inset view is similar to the view
you create by changing the MPR to curved
reference. The length is preserved when you
rotate the CPR.

Fit the image in view

Fit the image on the side that currently has
the larger longitudinal length. After the image
is fit in the view, zoom the image in and out to
cover most of the viewer area.

NOTE: \When you fit the image to the
viewer in curved mode and switch to the
straightened mode, re-fit the image to view it in the viewer.

Measurement in the Left and Right CPR on Y direction

The ruler references that refer to the same ruler have different Y

coordinates in the left and right CPR.

« For ruler references, the annotation is drawn in different Y coordinates
in the left and right CPR view.

= For lesion references, the annotation is drawn in the middle of the left
and right viewer and uses the Y coordinate from the ruler drawn on the
right CPR.
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Measure the Centerline Length

The Length tool measures the length along the centerline or between two
points on the vessel centerline.

4. Click E to change the volume view to a 1-up image and display a

vessel probe view.

Vessel Tools

Lurnen ‘Fﬁ
1 vwall Single
[ Flague = R’ A
g Paoe1 o K| ® ’

[ Flacue | Length | SAngle | Ruler

6. Click and drag either end to edit the length.

5. Select located under Vessel Tools.

The value of the length displays at the proximal end of the length
measurement. It represents the length along the centerline between
the two specified points.

Create Centerline Angles

The Angle tool creates an angle along the centerline.

7. Click E to change the volume view to a 1-up image and display a

vessel probe view.

8. Select & H located under Vessel Tools.
Let

Vessel Tools

9- SeleCt Lurmen » WH

» IF
1 Ywall Lenagth igle
[ Plague » 010

| Pecuet g m| _®
._ ._ LengtN_Angle M Ruler

NOTE: Once you select Angle, the Length dropdown changes to
Angle. Toggle the Length and Angle buttons.

10. In Curved CPR view, click and release at the start of the angle.
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11. Move the cursor to the vertex location on the centerline and click and
release.

12. Move the cursor to the end point of the angle and click and release to
complete the angle.

Take Snapshots
13. Right-click and select & ‘ (or press S) to activate the camera.

14. Move the cursor to the image and click.

Snapshots, measurements, rulers, W/L, or segmentation option can
be restored from the Report page or the Study Directory.

IV. Distribute Findings

The snapshots you save in the Viewer window are saved to the Report
window.

1. Click fiReport A| at the bottom of the window.

2. Export your findings or create a report.

See the Distribute Findings chapter of the VitreaAdvanced-
VitreaWorkstation General Education and Reference Guide for

instructions on exporting findings, restoring workflow, and creating
reports.
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Additional Procedures

Switching Active Volumes

With multiple volumes loaded, switch the selected volume by using the
Volume Navigation buttons at the bottom of the Viewer window.

(1| e | ez wors|

TIP: To change the label on the button for the currently selected

button, click and select a name or type a new one.

| Rename Current Wol.
I

Artery

Bone
Chol
Early A
Equ
Hepatic
Late

| L1 |»E

¥

ancel
1T 17 Mol 1Mol 2

Change the 3D into a MIP

1. At the bottom of the 3D image, click the Volume Rendering
dropdown.

MNomal

Volume Render
MIP

MinlP

Inverted MIP
Inverted MinlP
Y- Fimna

Votome Fender 0[S TR [P TIRIG]

2. Select MIP.
Sculpt in 3D
1. Select e .
Sculpt

2. In 3D, draw a contour around the segment.
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3. Verify the dropdown indicates Recycle Bin.

30 Sculpt

I Keep I Remove I AddTo:

Recycle Bin I Cancel

4. Click Add To.

Edit the Centerline

N

CAUTION: Review the automated vessel segmentation, centerline, and
contour results and edit as necessary.

1. Right-click on any inset view and select Edit Centerline.

(-

NOTE: Select the Edit Ctline button from the Analysis tab to edit the
centerline.

2. The cursor changes to a pen.
3. Assess the centerline to verify accuracy.

4. Move the cursor (pen) to a specific point along the centerline and click
to plot a point to modify the path of the vessel centerline.

NOTE: As you plot points, a new red line displays to show you how the

centerline displays if you click . This line also displays in

the 3D view.
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5.

If necessary, move the cursor (pen) to a different point along the
centerline and click to plot a point. Continue to plot all additional
points. As you plot additional points, the line will update to go through
all the user control points.

NOTE: Click and drag the line and it dynamically shows the resulting
line as you drag. The point displays after you release the mouse.

NOTE: Rotate, zoom, and scroll the curved view while the line is being
created.

NOTE: Hover over a plotted point. The pencil changes to a hand. Click
to move the plotted point.

NOTE: Click to clear the red centerline and start over.

Click to apply the modified (red) centerline to be the final

centerline.

Cross-sectional and Curved Planar Reformat Vessel Views

The curved vessel views are orthogonal CPR (Curved Planar
Reformatted) views consisting of two elongated vessel views 90
degrees from each other. Use Vessel Probe to display these vessel
views.

- Theright curved vessel view shows the vessel segment in a field of
view that shows the least curvature.
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= The left orthogonal vessel view (on the left of the two curved vessel
views) is perpendicular to the field of view in the right-hand curved
vessel view.

= The Cross-sectional and Curved Planar Reformat views display one or
more cross-sectional views, 1mm reconstructions.

= Independently magnify/minify, scroll, and rotate the vessel views.

Create 3D Image Batches

Create a manual batch by selecting the desired starting, intermediate, and
ending images.

1. From the Visual tab, select desired settings or display options.

2. Select the Batch tab. Manual Batch
The Start button is automatically 1’ R e
Cleal Start “ia Encd Uncla
selected.

] Auto 30 via Points

3. To capture intermediate images manually:

a. Click the image.
A check mark displays on the image. The Start button is

unavailable and the Via button is available to collect intermediate
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4. Click =®
Endl

5. Click |=*

images for the batch. The Via button stays available until you click

the End button.

. Change the volume image position.

. Click =©= to capture an intermediate image.

“ia

A check mark displays on the image.

. Repeat steps b and ¢ until you capture all desired intermediate

images.

. Change the volume position for ending image.

CT Runoff (Peripheral)
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CT Carotid

Contents

CT Carotid Artery Overview

CT Carotid Artery Lesson

I Select Study

I Choose Protocol and Preset

Data Manager

Gallery Window

Il Perform Analysis

Automatically Remove Bone
Segment Vessels

Probe the Carotids

Extend a Probed Vessel

Define a Lesion

Lesion Measurements

Vessel Probe Curved Inset View
Measure Centerline Length
Create Centerline Angles

Take Snapshots

IV Distribute Findings

Additional Procedures

« Point-of-Interest View Mode

= Switching Active Volumes

« Manual Stenosis Measurement

CT Carotid
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- Rotate CPR Views

e Trim CPR Views

e Create an Automatic MIP

- Automatic Curved Reformats

« Head and Neck Bone Subtraction

CT Carotid Artery Overview

The CT Carotid workflow the ability to visualize vessel structures.

The evaluation of contrast filled carotid arteries can be performed with
one-click segmentation using Vitrea. The one-click segmentation permits
you to easily calculate arterial stenosis and plaque burden.

NOTE: Because of the high HU value of contrast media in 100kV
scans, the reliability of calcium detection within the vessel lumen is
expected to be lower than that of regular kV scans.

CT Carotid Artery Lesson

. Select Study

Load a Carotid study.

Esee the instructions for your Vitrea type (VitreaAdvanced Through the
Data Manager or VitreaWorkstation) in the Select Study chapter of the
VitreaAdvanced-VitreaWorkstation General Education and
Reference Guide.
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II. Choose Protocol and Preset

Use one of these procedures:

Data Manager

= Double-click the Carotid application thumbnail.

Gallery Window

1. On the Gallery window, select the Vascular: Carotid CT protocol.

The Gallery choices update automatically.

2. Click Prick | next to the 3D Analysis preset.

lll. Perform Analysis

Automatically Remove Bone

1. In the Segment Anatomy Area, click ~ Segment Anatomy
AutoBone. (

Bone Vessel

Remowve Fragments

2. Review the segmentation and use the
Manually Segment Bone technique to segment any additional bone
regions.

Segment Vessels

You can segment additional vessels that the automatic vessel
segmentation missed.

NOTE: The default window/level value is the optimal setting for vessel
segmentation using dynamic grow in COW studies.
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3. In the Segment Anatomy area,

select the dropdown arrow next to

Vessel and click A

h .
Grioy

4. Click and hold on a vessel.

TIP: Watch the blue selection area “grow”. Keep holding until entire
vessel is selected.

5. Repeat from step 3 for other vessels.

6. Click

7. Apply Visualization settings to
the Vessels region.

Probe the Carotids

8. Press F7 to display the Right Lateral view or press F6 to display the
Left Lateral view.

9. To remove a portion of the jaw to view the distal portions of the
carotid:

a. Press T to activate the Trim tool.
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b. On the Sagittal MPR view, click and drag the yellow line to the
desired location.

c. To undo the trim, click the Reset Trim Limits icon.

O

Select

10. On the Analysis tab, click @|

11. Probe the internal carotid followed by the external carotid artery
bilaterally in 3D or any MPR view:

TIP: You may need to rotate the image to get the best view of the
vessel in the 3D view.

a. Click the vessel.
The Vessel Management box displays named vessels and

unnamed vessels to show progression of work.
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b. Select the vessel in the Vessel Vessel Management
management box. Right-click and Show Vessel Segment
select Rename, or double-click on LM '
the vessel name.

Show All
Delete All

The Rename dialog box displays.

c. Inthe New name field, select a name
from the list or type the name of the

vessel.

New Name:

Left Carotid

Left Vertebral

Right Carotid

Right Vertebral

Cance
d. Click OK.

Extend a Probed Vessel

12. If the vessel you want to extend is not the currently selected vessel in
the Vessel Management list, click the vessel name to select it.

13. Rotate the image to display the desired area of the vessel.

14. Click Extend.

2
[ ]
Edit Ctline | Edit Cont.

Show Vessel

The cursor changes to a pointed finger /ﬂ :

15. Click a point farther along the already selected vessel.
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TIP: If the vessel probe can extend the vessel, it adds to the current
vessel indicator line. If the vessel probe cannot extend the vessel,
the status line displays the message Failed to find vessel.

16. To refine the vessel indicator line, drag the cursor along the vessel
indicator line to a desired end point and click.

TIP: As you drag the cursor, the vessel indicator line disappears. It will
not be removed until you click.

Define a Lesion

The Lesion tool defines a lesion in the vessel in either of the CPR views.
17. From the Analysis tab, verify Show Vessel is selected.

18. In the Vessel Tools area, click the dropdown for the second button.
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The dropdown contains the following tools:

E Single - When you draw a lesion using the Single method,

Single Vitrea identifies a point as the reference point. Vitrea
displays the area and minimum diameter at the narrowest
point and at the reference point, and uses these
measurements to calculate the area and diameter
stenosis.

TIP: The reference point may need to be moved
manually.

3] [4]
[2]
~h

[=]

Callout Description

1 Green line indicates reference point

2 Cyan lines indicate start and end points of lesion
3 Red arrows indicate stenosis point

4 Minimum lumen diameter at the stenosis point

5 Stenosis measurements
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Average - \When you draw a lesion using the Averaged
Average method, Vitrea calculates the average of the area and
minimum diameter for the start and end points. It
compares these measurements to the area and minimum
diameter at the narrowest point to create stenosis
measurements.

[2]

Callout Description

1 Averages diameter/area (top and bottom line) as the
reference measurement

2 Minimum lumen diameter at the stenosis point
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% Dual -When you draw a lesion using the Dual Reference

Dual method, Vitrea calculates the average of the area and
minimum diameter for the reference points marked with
green lines. It compares these measurements to the area
and minimum diameter at the narrowest point to create
stenosis measurements.

[2]

Callout Description

1 Top and bottom green cross sections as reference
2 Red cross section is the minimum diameter
3 Blue line represents length measurement
164 CT Carotid
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@ Volume - When you draw a region using the Volume

Yolume method, Vitrea displays the volume of the lumen and outer
wall. It also identifies the maximum outer wall diameter.
Use this option for thrombosed regions.

FIGURE 2. Lesions — Volume Method

[1]

Callout Description

1 Displays the volume of the lumen and outer wall, and
identifies the maximum outer wall diameter.

Landing Zone - Use the Landing Zone option to define
L Zane specific regions for in-depth analysis.

19. Click the dropdown arrow next to the Single tool and select Single.
The cursor changes to the selected Lesion Measurement shape.

Vessel Tools

[ Lurmen »
1 wall Ler:':lth
[ Plague
l Placiue 1 Placue 2
I I
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20. Click in the CPR view just above the start of the lesion
and drag to just below the end.

TIP: Vitrea adds an entry in the Vessel Management

area.

TIP: Vitrea identifies:

Feature Identified by
ldentified lesion Cyan lines
Point of maximum Red arrows

narrowing (stenosis)

Lumen diameter at the
stenosis point

Number in the curved view with red border,
corresponding to the red arrows (displays
in the two-up curved view)

Reference point(s) for
single or dual-reference
lesions

Green line(s)

TIP: Be sure the location of the
reference point is accurate for the
identified lesion. If necessary, drag
the green line to move it.

Lumen diameter at the
reference point

Number(s) in the curved view with green
border, corresponding to the green line(s)
(displays in the two-up curved view)

Stenosis measurements

Table at the bottom of the CPR view

Stenosis:
Area: 96%

Diam: 90%
Length: 22 Bmm

21. Repeat the step above as many times as necessary.

Lesion Measurements

Each lesion object displays the following measurements:

< Minimum lumen diameter at each of the above points

= Length of the lesion in mm

- Percentage Area Stenosis

The percentage area stenosis is calculated using the formula:
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% area stenosis = (1 - Stenosed lumen area / Reference lumen
area) x 100%

- Percentage Diameter Stenosis

The percentage diameter stenosis is calculated using the formula:

% diameter stenosis = (1 - Stenosed min lumen diameter /
Reference min lumen diameter) x 100%

Vessel Probe Curved Inset View

The curved inset view is similar to the view
you create by changing the MPR to curved
reference. The length is preserved when you
rotate the CPR.

Fit the image in view

Fit the image on the side that currently has
the larger longitudinal length. After the image
is fit in the view, zoom the image in and out to
cover most of the viewer area.

NOTE: \When you fit the image to the
viewer in curved mode and switch to the
straightened mode, re-fit the image to view it in the viewer.

Measurement in the Left and Right CPRon Y
direction

The ruler references that refer to the same ruler have different Y
coordinates in the left and right CPR.

« For ruler references, the annotation is drawn in different Y coordinates
in the left and right CPR view.

- For lesion references, the annotation is drawn in the middle of the left
and right viewer and uses the Y coordinate from the ruler drawn on the
right CPR.

CT Carotid
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Measure Centerline Length

The Length tool measures length along the centerline or between two
points on the vessel centerline.

22. Click to change the volume view to a 1-up image and display a
vessel probe view.

23. Select located under Lesion Analysis.

I3 Piacue 1
I

24. Click and drag either end to edit the length.

The value of the length displays at the proximal end of the length
measurement. It represents the length along the centerline between
the two specified points.

Create Centerline Angles

The Angle tool creates an angle along the centerline.

25. Click @ to change the volume view to a 1-up image and display a
vessel probe view.

26. Select located under Lesion Analysis.

Len

Vessel Tools

27. Select | & Luren
1 wWall

1 Plague
I Placue 1 Pl

M)ﬂ

NOTE: Once you select Angle, the Length dropdown changes to
Angle. Toggle the Length and Angle buttons.

28. In Curved CPR view, click and release at the start of the angle.
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29. Move the cursor to the vertex location on the centerline and click and
release.

30. Move the cursor to the end point of the angle and click and release to
complete the angle.

Apply a Visibility Preset Setting

Change the appearance of the 3D view by applying an anatomy setting.

31. Select a Visibility Preset setting.

Baze Color ‘wessels Only mlP .SemiTmnsp...

NOTE: Select the dropdown arrow for more preset selector options.

TIP: Drag the Transparency slider [a i g {Transparency 1O

adjust the transparency of a region.
Take Snapshots
32. Right-click and select & ‘ (or press S) to activate the camera.

33. Move the cursor to the image and click.

Snapshots, measurements, rulers, W/L, or segmentation option can
be restored from the Report page or the Study Directory.

IV. Distribute Findings

The snapshots you save in the Viewer window are saved to the Report
window.

1. Click AReport /i at the bottom of the window.

2. Export your findings or create a report.
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[ see the Distribute Findings chapter of the VitreaAdvanced-
VitreaWorkstation General Education and Reference Guide for
instructions on exporting findings, restoring workflow, and creating
reports.

Additional Procedures

Point-of-Interest View Mode

The Point-of-Interest View mode shows the volume immediately
surrounding the current crosshair position. This mode removes all
surrounding tissue, bone, and so on, to reveal the point of interest.

o . .
== 5:1 format [a]| Point of Interest Box

To activate the Point-of-Interest box:

1. Click the crosshair on the anatomy of interest in 2D.

2. In the POI box, right-click and drag the mouse away from you to
decrease the size of the POI cube; move the mouse toward you to
increase.

Switching Active Volumes

1. With multiple volumes loaded, switch the selected volume by using

the Volume Navigation buttons at the bottom of the Viewer window.
(1| e | ez wors|
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2. To change the label on the button for the currently selected button,

click and select a name or type a new one.

I Rename Current Wol.
I

Artery

Bone
Chol
Early A
Equ
Hepatic
Late

| |||||-E

¥

X1 Mol 1| Wal.2

Manual Stenosis Measurement

To measure vessel diameter and calculate stenosis ratio percentage:

1. Click =i .

Ruler

2. Click and drag across the width of the displayed lumen of the axial
cross-sectional view.

3. Scroll to a narrowed area and measure the lumen.

- The system displays the current maximum and minimum diameter
measurements in green (max) and red, (min) respectively, in the
CPR views. Any other measurements display in blue.

< When you have drawn at least 2 rulers, the system calculates the
percentage of stenosis by comparing the maximum (normal) and
minimum (stenosed) measurements. The percentage and the
formula to calculate it display in the lower corner of the CPR views.

TIP: Place two rulers per cross-section, but you may redraw the rulers
as many times as needed.

Rotate CPR Views

To rotate the CPR views:

« (lick and drag the slider bar to the right of the CPR views to move
along the vessels.
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TIP: Roll the mouse wheel to move the CPR views.
« (lick and drag the slider bar under the CPR views to rotate them.

TIP: In the CPR view, you also have the option to click and drag to
rotate.

TIP: The blue line in the CPR view corresponds to the location of the
blue dot in the green shaded vessel and the cross-sectional view
with the blue border.
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Trim CPR Views

To trim the CPR views, locate the yellow trim line on the top or bottom of
the CPR view. Click and drag the yellow trim line.

TIP: A yellow dot displays in the 3D view to identify the trim location.

NOTE: Press F11 to Undo.

Create an Automatic MIP

MIP is a shading setting that displays data using the highest data values
for each voxel of the image. MIP is a good setting to use when competing
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features composed of voxels with similar or higher values might be
obscuring the feature of interest.

Use MIP to:

1. Differentiate between contrast and calcium in vessels.
2. View thick slab MPRs with many tiny, loose body bone fragments.
3. View the carotids.

4. View a thick slab MPR.

Automatic Curved Reformats

In Curved MPR mode, use one of the MPR views to define a curve to
measure curved vessels in another MPR view. This is useful for pre-
surgical carotid artery measurements.

1. Click IE’ to switch to a 4-up view.

o
2. Select the vessel listing in the Vessel [Visual \/Analysis \[Batch ),

Management area.

TIP: Do not select a lesion listing.

3. Inthe lower-right corner of the axial view, click the dropdown
arrow. FF
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Reset MPR

+ Orthogonal &

. ) 1]
4. Click Curved Reference. JEMELT 0
| "*.! Curved Reference :'*‘Il

=

i

TIP: The curved centerline displays in the Curved view, and the
measurement of the entire centerline displays in yellow.

TIP: To zoom in on the view, left + middle click and drag
down in the view.

5. In the Curved view, drag the smaller, lighter blue line
(Measuring line) to a point along the centerline you want to measure.

6. Drag the longer, darker blue line (Transverse line) to the other point
along the centerline you want to measure.

TIP: The measurement between the two blue lines displays in blue and
the measurement of the entire centerline displays in yellow.

7. Right-click in the image, then click & |.

TIP: If the centerline and measuring lines disappear when you click the
camera button, right-click in the view again and select Hide
Crosshair in Export, then click the view to take the snapshot.
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Head and Neck Bone Subtraction

Use the head and neck bone subtraction feature to display a volume of
the vessels with the bone removed.

Vitrea®
Zoom:135%
Registered

WIL:110/323
Segmented
Sub

VR:All

. Load two coincident CT volumes of the head and neck: a pre-contrast

series and a post-contrast series.

NOTE: Loading thick-slice datasets may result in sub-optimal
performance.

. Select a preset:

- From the Data Manager, double-click the Head/Neck Subtraction

Application icon.

OR

- From the Gallery, click Pick | for the 3D Analysis preset.

Vitrea attempts to register the two volumes to correct for patient
motion, then creates a “subtraction” volume that attempts to retain all
contrast-enhanced structures, such as vessels, and to eliminate all
high-density structures, such as bone or calcium.
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NOTE: Vitrea uses the contrast/bolus agent DICOM tags to classify
each volume as “Pre” and “Post.” If Vitrea is unable to classify the
volumes, or if Vitrea misidentified the volumes, you must rename the
volumes before applying the registration.

= C(Click the Volume Rename button and rename each vou 1 v 2]
volume “Pre” and “Post” appropriately.

3. If Vitrea did not apply the motion SuBtracion .
correction registration automatically, or if | uosiy metion correction and @\
you wish to re-apply the motion generate suptiactonvolume | 2oy

. . . . Identify local regions to ' i
correction registration, click Apply. T T T BT

Refine

TIP: To cancel the registration during processing, click %‘\ :

Cancel

Vitrea creates a new “Sub” volume, which displays on the left side of
the viewer. The views are locked with regard to crosshair position,
pan, and zoom.

TIP: Click to display all three volumes in one view.

4. To refine the motion correction in local regions with misregistration, do
the following steps:

a. Click t@\

Refine

A red overlay displays on the “Post” volume.

b. Scroll through the MPR view of the “Post” volume looking for bone,
artifact, or calcium that did not get subtracted.
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c. Click in the MPR view to start the local motion correction
registration.

d. Repeat from step b as necessary.

NOTE: The Refine tool is not available for volumes with gantry {ilt.
With the Refine tool, you can undo/redo one step back, but no
more than one. When you undo/redo, verify refinement.

5. Perform segmentation, sculpting, measuring, Vessel Probe, Lesion
Analysis, and other tasks on the “Sub” volume to complete your
workflow.

NOTE: The software may adjust the HU values in the “Sub” volume
during subtraction, especially for high-density regions.

NOTE: Wall contours and SUREPlague measurements are not
supported in the “Sub” volume.

NOTE: Denoising is not available with the subtraction feature.

6. To create a fused volume of the “Pre” and “Sub” volumes
to visualize bony landmarks or calcium, select the Multi-
color Fusion preset selector.

Multi Coleor Fus...
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7. Adjust the transparency as desired.

Anatomy

8. Take snapshots.
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General MRA (MR
Angiography)

Contents

General MRA Overview
General MRA Lesson

I Select Study
I Choose Protocol and Preset

Il Perform Analysis

Segment Anatomy

Include Additional Arterial Structures

Probe Vessels

Take Snapshots
IV Distribute Findings

Additional Procedures

e Create 3D Image Batches

= Change the 3D Image into a MIP

General MRA Overview

Use Vitrea tools to segment and isolate specific vessels of an MRA data
set for analysis.
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< Point and Click Segmentation

= \essel Probe Analysis
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General MRA Lesson

l. Select Study

Load an MR study.

[ see the instructions for your Vitrea type (VitreaAdvanced Through the

Data Manager or VitreaWorkstation) in the Select Study chapter of the
VitreaAdvanced-VitreaWorkstation General Education and
Reference Guide.

II. Choose Protocol and Preset

Use one of these procedures:

Data Manager

< Double-click the Vascular MR application thumbnail.

Gallery Window

1. On the Gallery window, select the Vascular MR protocol.

The Gallery choices update automatically.

2. Click Prick  next to the COW Analysis preset.

NOTE: Choose the Vascular MR protocol to perform the workflow for
carotid, aorta, runoff, and renal analysis. The Analysis steps will be the
same as the steps given for Circle of Willis.
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lll. Perform Analysis

NOTE: Use this section for MR Circle of Willis workflow and MR
Carotid workflow.

Segment Anatomy

1. In the lower left corner of the 3D image, click gl to maximize the 3D
image.

O

2. Right-click and select ¥ to window level the 3D image.

TIP: Window level is also available when you left + right-click and drag.

3. From the Analysis tab, click VHB .
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4. Click on a vessel in the 3D image.

5. From the dropdown, select vessels.
Multi-Pick Visible

I Dilate I Erode

I AddTo: I Cancel

6. Click Add To:.

The selection is automatically added to the Anatomy area.

_Cew |_En | [v, ]

Tint/MPR Options

-I_El

E‘ Vessels

0 (S Trnsparency
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Include Additional Arterial Structures

7. Click EB to return to 4-up view.

8. Select Tint/MPR in the Vessel listing.

NOTE: Select the Options dropdown and select Highlight & Tint/
MPR.

9. Inthe 2D view, scroll to find a vessel that does not display in red and
sculpt in the vessel region.

The vessel displays in red.

a. Click Sculpt.
b. Draw a contour.

c. Select Vessels from the dropdown and click Add To:.

Probe Vessels

10. From the Analysis tab, click /%/é | to probe the vessel.

el

11. Click the vessel.

The Vessel Management box displays named vessels and unnamed
vessels to show progression of work.

TIP: Press F11 to Undo.

Select the vessel in the Vessel management box, right-click and select
Rename. The rename dialog box displays.

NOTE: If the vessel name in the Vessel ~Vessel Management
Management box is highlighted but the Show essel Segment A
check box is cleared, the vessel in the B vessel
volume rendered view may be labeled vessel
incorrectly. =
L
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Take Snapshots

12. Right-click and select (or press S) to activate the camera.

13. Move the cursor to the image and click.

Snapshots, measurements, rulers, W/L, or segmentation option can
be restored from the Report page or the Study Directory.

See the Additional Procedures section for information on Creating 3D
Image Batches.

IV. Distribute Findings

The snapshots you save in the Viewer window are saved to the Report
window.

1. Click [Report /i at the bottom of the window.

2. Export your findings or create a report.

See the Distribute Findings chapter of the VitreaAdvanced-
VitreaWorkstation General Education and Reference Guide for
instructions on exporting findings, restoring workflow, and creating
reports.

Additional Procedures

Create 3D Image Batches

Create a manual batch by selecting the desired starting, intermediate, and
ending images.

1. From the Visual tab, select desired settings or display options.
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2. Select the Batch tab.
Manual Batch

The Start button is automatically
O=p —i (aT4m) ]
selected. cleaNd Start |[Jvis | B || Unde

[l Auto 3D Via Points
3. To capture intermediate images

manually:

a. Click the image.
A check mark displays on the image. The Start button is
unavailable and the Via button is available to collect intermediate
images for the batch. The Via button stays available until you click
the End button.

b. Change the volume image position.

c. Click _\f: to capture an intermediate image.

A check mark displays on the image.

d. Repeat steps b and ¢ until you capture all desired intermediate
images.

e. Change the volume position for ending image.

4. Click 22 .

Include: [ Expoit Pt Info

5. Click

Frint

b orvie
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Change the 3D Image into a MIP

1. From the bottom of the 3D image, select the Volume Render
dropdown box.

Maormal

Wolume Render
MIP

MinlP

Inverted MIP
Inverted MinlP
Momal - Cut Plane

2. Select MIP.
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MaxA measurement 30

MaxD measurement 30

MaxT measurement 30
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Measure Density in CPR Views 173
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Segment Anatomy 184
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Stent Planning 28

Subclavian Access 110

T
TAA Workflow 63

Take Snapshots 115
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Vessel Probe 186
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