3D Visualization of DICOM Data

Sonia Pujol, Ph.D.

Assistant Professor of Radiology
Director, 3D Slicer Training & Education
Brigham and Women’s Hospital
Harvard Medical School

spujol@bwh.harvard.edu

&




Goal of the Tutorial

The tutorial guides you
step-by-step through the
process of loading and
visualizing a DICOM CT
dataset with 3D Slicer.
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Tutorial Materials

e Software:
3D Slicer version 4.8.1

* Dataset:
3D Visualization DICOM images part 1



Tutorial Dataset
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Loading a DICOM volume

3D Slicer 4.8.1
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Welcome

[Sisy Load DICOM Data [y Load Data
[£3 Install Slicer Extensions @ Download Sample Data
& Customize Slicer Ti= Explore Loaded Data
~ Feedback

. Share your stories with us on the Slicer forum and let us know about
how 3D Slicer has enabled your research.

Drag and drop the directory ‘datasetl Thorax-Abdomen’
into Slicer
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&3 Install Slicer Extensions @ Download Sample Data
4#: Customize Slicer = Explore Loaded Data

v Feedback

Share your stories with us on the Slicer forum and let us know about
" how 3D Slicer has enabled your research. [~ - Al d =
Select a reader

We are always interested in improving 3D Slicer, to tell us about your problem or
Select a reader to use for your data?

submit a bug report, open Help -> Report a Bug.
A~

Load directory into DICOM database <

» Documentation & Tutorials

» Acknowledgment
‘ ‘9OK ’XCancel
\
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A pop-up window appears:
Select Load directory into DICOM database and click on OK
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Loading a DICOM volume

0@ DICOM Browser
° .
° Import Export Query Send Remove Repair »
Patients: Studies: Series:
O
ﬁ PatientsName PatientID PatientsBirthDate PatientsBirthTime PatientsSex PatientsAge PatientsComments
patientl
\
\
\
[~ Fee
StudyID StudyDate StudyTime AccessionNumber ModalitiesinStudy InstitutionName ReferringPhysician PerformingPhysiciansName StudyDescription
6936864  2005-06-01 120000.000000 6936864 OEfZQhRfYJqw.2f0)Azlaldx CT Thorax Abdomen
We
sub
| » Abc |
| » Doc
[» Ack
SeriesNumber SeriesDate SeriesTime SeriesDescription Modali BodyPartE: ined Acquisiti C g Scanni e Ec Tempor
3 2005-06-01  120000.000000 CT_Thorax_Abdomen HEART 14 APPLIED 0 0
A: 0.000mm
4 »
DICOM Data Reader Warnings
v DICOMScalarVolumePlugin
v | MultiVolumelmporterPlugin
|~ Dat

sh v DICOMSlicerDataBundlePlugin

B
Metadata é Examine Uncheck All v Advanced Horizontal Browser Persistent

The patientl DICOM dataset appears in the DICOM browser.
Select patientl, click on Examine and then click Load to import the data into Slicer




|Active Volume 6: CT_Thorax_Abdomen
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B e I module from the
» Help & Acknowledgement : modu|e5 menu

Loading a DICOM volume

» Volume Information

| - Display
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Window/Level: | &
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Threshold: Off -
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~ Data Probe: /Users Sca n
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- Select the Active Volume

Show Zoomed Slic

Click on the Window Level
Preset CT-abdomen to
automatically adjust the
window/level display of the CT




Loading a DICOM volume

000 3D Slicer 4.9.0-2018-04-05
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~ Data Probe: /Users/spujol/SlicerCourse/2018-05-29-Scene.mrml
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Loading a DICOM volume
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3D Slicer 4.9.0-2018-04-05
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Active Volume 6: CT_Thorax_Abdomen
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Lookup Table: Grey -

Interpolate: v
Window/Level: | &
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W:350 & Manual W/L ~ L:40
Threshold: Off

-1434 = 3481
» Histoaram

A: 169.254mm

The three anatomical slices
appear in the 3D viewer.
Use the right-mouse
button in the 3D Viewer to
zoom in and out




Loading a DICOM volume
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zoom in and out




Loading a DICOM volume

‘e0e® 3D Slicer 4.9.0-2018-04-05
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Active Volume 6: CT_Thorax_Abdomen
» Volume Information

~ Display

Lookup Table: Grey
Interpolate: v
Window/Level: | &

Position the mouse over the blue
banner in the 3D viewer window
to display the 3DView controller
Click on the upper left icon to

center the 3D view on the scene
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Loading a DICOM volume

‘e0e@ 3D Slicer 4.9.0-2018-04-05
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Four-Up

Four-Up Table

[ Four-Up Quantitative »
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& Triple 3D

- Display 3D only

Click on the Slicer layout i One-Lp Quanative :
. [ Yellow slice only
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layout
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[E] Tabbed slice
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Volume Render
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3D Slicer 4.9.0-2018-04-05
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» Help & Acknowledgement

Active Volume 6: CT_Thoras
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Lookup Table: Grey
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Window/Level: £
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Threshold:

All Modules

@ Annotations

i Data

= DataStore

# DICOM

- Editor
Markups

© Models

ra Scene Views

+4 Segment Editor

% Segmentations

4 Transforms

™ View Controllers
Volume Rendering
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£\ Welcome to Slicer
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Informatics
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Volume Rendering

eoe 3D Slicer 4.9.0-2018-04-05
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Rendering: VTK CPU Ray Casting -]
» Advanced...
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Volume Rendering

eoe 3D Slicer 4.9.0-2018-04-05
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Volume Rendering

3D Slicer 4.9.0-2018-04-05
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» Inputs
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Select the Rendering VTK
GPU Ray Casting, and
click on the eye icon in
the Volume tab to
display the rendered
imaged in the 3D viewer

~ Display
Preset: @ CT-Cardiac3

Shift:

Crop: Enable 4+ Display ROI ++Fit to Volume

Rendering: VTK GPU Ray Casting

» Advanced... |

~ Data Probe: /Users/spujol/SlicerCourse/2018-05-29-Scene.mrml
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Volume Rendering

eoe 3D Slicer 4.9.0-2018-04-05
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@ 3DSlicer
» Help & Acknowledgement S
# Volume: 6: CT_Thorax_Abdomen - UL AT
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» Inputs '} R\ e
- Display 4 ‘
Preset: @ CT-Cardiac3 i
Shift: \ {
Crop: Enable 4+ Display ROI ++Fit to Volume ’
Rendering: VTK GPU Ray Casting
» Advanced...

The volume rendered
image of the thoraco-
abdominal CT scans
appears in the 3D -
viewer
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Volume Render
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» Inputs
~ Display
Preset: @ CT-Cardiac3 -
Shift: Cr
Crop: v/ Enable # Display ROI ++Fit to Volume
Rendering: GPU Ray Castil -

» Advanced.
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Volume Rendering

eoe 3D Slicer 4.9.0-2018-04-05
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| @ 3DSlicer '

| » Help & Acknowledgement D

| = Volume: 6: CT_Thorax_Abdomen
| Inputs

i ~ Display
Preset: @ CT-Cardiac3
Shift:

Turn off the visibility of the
volume rendered image
Turn on the visibility of the
grayscale images in to the
3D Viewer

Position the ROl around the
left kidney using the ROI

controls in the 2D views and
in the 3D viewer

Show Zoomed Slice
L
F
B

© Sonia Pujol, Ph.D. All Rights Reserved

20



Volume Rendering

eoce 3D Slicer 4.9.0-2018-04-05
b4 & Modules: . @ Volume Rendering QO iR t - e - @A

@®

\ 3pSlicer
, )

» Help & Acknowledgement

# Volume: 6: CT_Thorax_Abdomen -
» Inputs
~ Display
Preset: @ CT-Cardiac3 -
Shift:
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Slicer displays the
volume rendered
image of the left
kidney
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Extend the ROI to generate a volume
rendered image of the right kidney

Volume Rendering

3D Slicer 4.9.0-2018-04-05
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Volume Rendering

3D Slicer 4.9.0-2018-04-05
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~ Display : g

Preset: @ CT-Cardiac3 - 5 % ; g 4
Shift:
Crop: v Enable # Display ROI 4+Fit to Volume

Rendering: VTK GPU Ray Casting -

» Advanced...

Extend the ROI to generate a volume
rendered image of the right kidney
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Volume Rendering
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» Advanced...

Slicer displays the
volume rendered

image of the right and
left kidney
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Volume Rendering

3D Slicer 4.9.0-2018-04-05
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Click on File=>Close Scene
to close the scene
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