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The Goal of this tutorial
is to guide you through
the process of 3D data
loading and visualization
of DICOM data and
surface-models
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aNno 3D Slicer 4.0.gamma-2011-11-14
% & Modules: Welcome to Slicer . N0 e A9E 2 & % v Persistent Ao fo, -
o= [l

Welcome N

Gis; Load DICOM Data oy Load Data
@ Load Volume Data || @ Download Sample Data

» About

» The Main Window

» Loading and Saving
» Display

» Mouse & Keyboard

» Tutorials & Information

» Acknowledgment

~ Data Probe

L
F
B

None RAS: (125.0, -125.0, 1.0),
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SPL

PART 1: LOADING A DICOM
VOLUME




‘ﬁ' The DICOM 3.0 File Format

Radiological imaging equipment produce images in
DICOM file format (".dcm files’)
|

— — Image001.dcm

Header

Image002.dcm

Raw Data

Image003.dcm
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Slicer4

ano

% & Modules: Welcome to Slicer (2

o [

Welcome

Gis; Load DICOM Data oy Load Data
@ Load Volume Data || @ Download Sample Data

» About

» The Main Window

» Loading and Saving

» Display

» Mouse & Keyboard

» Tutorials & Information

» Acknowledgment

To start Slicer, select Start > All

Programs->

Slicer4-4.0.gamma-2011-11-23

R ES e

3D Slic
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Slicer User Interface

3D g 0:
2 #& [Modules Welcome to Slicer DR N0 e A9E 2 & % v Persistent o R -
o

N
Welcome \\/ Toolbar

@ Load Volume Data || @ Download Sample Data ‘

»»»»»»

» The Mai
Loading and Saving
DDDDDDD 3D
G U I p a n e | Mouse & Keyboard
ooooooooooooooooooooo

Of the cccccccccccccc ) |% V!ewer

Slicer

Welcome 2D anatomical
Module viewers

25.0,-125.0, 1.0),

None RAS: (125.0,
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Start Slicer

ano

cer 4.0.gamma-2011-11-

% & Modules: Welcome to Slicer DR N0 e A9E 2 | t v Persistent W Fa
EE]

o)

-4

\ /

elcome

Gis; Load DICOM Data oy Load Data
@ Load Volume Data || @ Download Sample Data

» About

» The Main Window

» Loading and Saving
» Display

» Mouse & Keyboard

» Tutorials & Information

» Acknowledgment

Click on Welcome to Slicer to
display the 92 modules of Slicer in
the Modules menu
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DICOM Module

3D Slicer 4.0.gamma- -11-
2 #& [Modules Welcome to Slicer DR N0 e A9E 2 & % v Persistent W Fa -
fn; Sticer N
Welcome

Select the DICOM
module from the
Modules menu

e RAS: (126.0, -125.0, 1.0),
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DICOM module

e 0o 3D Slicer 4.0.gamma-2011-11-24
&2 B [Modules DICOM 2] - Q DO & L@ & » & 4 v [ Persistent ba S -

% H1

Start Listener
Start Listener when Slicer Starts

v DICOM Database and Networking

/Users/spujol/RSNA2011_DAT)|
Scan Date

Enter the path to the directory where you would like to install the Slicer-
dicom database on your machine.

©2011 Surgical Planning Laboratory, ARR Slide 10



DICOM module

ﬁ & | Modules:

@ 3DSlicer

[» Help & Acknowledgement )
; J

eov = QO In® % sAQ@ -E|et- e | @ A |-

[~ Servers ]

( Start Listener )
Start Listener when Slicer Starts

[ DICOM Database and Networking ]

Import  Export Query Send
LocalDatabase: /Users/spujol/RSNA2011_DAT)

Name ~ |Age Scan Date

[GI | D)
Selection: None

Load to Slicer

Export Slicer Data to Study...

[~ Data Prode

[T i
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DICOM module

000 3D Slicer 4.0.gamma-2011-11-24

IR & woaes DCH 3™ QO D@ ACGEH B0t e | B A A 4

Lookin: [ /Users/spujol/RSNA2011_DATA/3D 000 RAREE
’} spujol ‘ Name Size Kind ‘
(] lungData -- Folder
(] ChestData -- Folder
(] 3DHeadData -- Folder
(] LiverData -- Folder

‘4 »
Selection: None

Load to Slicer
Export Slicer Data to Study.

il

Directory:  [dicom

Files of type:  Directories
Copy on import

No Image Loaded.

—— auto-play ([
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DICOM module

@& Slicer File Edit View Help GO M D ¢ @ 343PM Q
[sXeKe) 3D Slicer 4.0.gamma-2011-11-24
& |[Modules: . [DICOM =0 O e A9 D » & | 4§ v Persistent fa S

Double-click on the bwh_atlas2 series to access the MPRAGE dataset.

v Serve
Start L
Start Li en Slicer Sf
ICOM and g
Import xport  Query Send
LocalDatabase: ¥ /Users/spujo/RSNA2011_DAT|
Name ~ | Age S
= bwh_atlas_2 040Y .
- INVESTIGATORSAwald Th e th u m b n al IS Of
< y
Selection: Series

— e _________ each image of the
A B volume appear in
the DICOM panel
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DICOM module

@& Slicer File Edit View Help
r——

@O M= ) & 343PM Q
3D Slicer 4.0.gamma-2011-11-24
& |[Modules: . [DICOM =0 O e A9 D » & | 4§ v Persistent o S -

Double-click on the bwh_atlas2 dataset to access the MPRAGE dataset.

~ Servers

Start Listener
Start Listener when Slicer Starts
¥ DICOM Database and Networking

Import xport  Query  Send

Name
- bwh_atlas_2 040Y
= INVESTIGATORSAwald

4 , Click on Load
- e e Selected Series
to Slicer

LocalDatabase: [ /Users/spujo/RSNA2011_DAT)
~ | Age S

ort Slicer Data to Stud

maic =

maic

maic
D

v Data Probe
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%2 & |Modules: DICOM :

ma-2011-11-14

3D Slicer 4.

& ¢t v Persistent | [@ R Sa -

nNO e sPE

Slicer

4

» Help & Acknowledgement

~ Servers
Start Listener
Start Listener when Slicer Starts
~ DICOM Database and Networking
Import  Ex| Query Send
LocalDatabe l/data/RSNA2011/3DVisualize
Name ~ Age Scan

- bwh_atlas_2 040Y
= INVESTIGATORSAwald

<

Selection: Series

ke

jeco.| N
Loading MPRAGE

I 0% |

Load Selected Series to Slicer B R [ ——————— L

Export Slicer Da

vaie H waie 1€
Waie 1€ Waie 1€
\aic 1€ waie 1€

AU0-pla et

~ Data Probe

L
F
B

None RAS: (125.0, -126.0, 1.0),
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DICOM module

LYeTe) 30 Slcer 40 gamma-2011-11-16
% & |Modules: - [DICOM " OO IN® @ &A@ -] @ t v Persistent | @ fw Fa | 4~
1

EE
@ 3DSlicer

[» Help & Acknowledgement

[~ Servers

( Start Listener ]
Start Listener when Slicer Starts

|~ DICOM Database and Networking

Import  Export Query Send
LocalDatabz }l/data/RSNA2011/3DVisualize

Name ~ Age Scan
= bwh_atl

tlas_2 040Y
= INVVESTIGATORS’\waId

G [ D)
Selection: Series
Load Selected Series to Slicer ]
Export Slicer Data to Study...

1aie E\aie £ [E E

1aﬁ" ‘aié“

1aie 1€ \aie 1€
=

auto-pla; s——)

[~ Data Probe

L
F
B

None RAS: (125.0, -125.0, 1.0),
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DICOM module

806 30 Slicer 4.0.gamma-2011
|2 & |Modules: - [DICOM =00 I © @ & § Egeld | t - Pesstent | § A R | 4+

@ 3DSlicer

[» Help & Acknowledgement
0

[~ Servers

( Start Listener
Start Listener when Slicer Starts

|~ DICOM Database and Networking
Import  Export Query Send
LocalDatabe {I/dalalRSNA201 1/3DVisualize

Name ~ Age Scan
= bwh_atl

tlas_2 040Y
= INVVESTIGATORS’\waId

il

Selection: Series
Load Selected Series to Slicer
Export Slicer Data to Study...

1aie1£ \aie H
ace aoe

None RAS: (125.0, -125.0, 1.0),
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DICOM module

. YoXe)
& & |Modules: . [DICOM = QO I @ @ &4 §E@ <« @@ t - Persisent Ao fa,
R

3D Slicer 4.0.gamma-2011-11-14

@ 0licer

» Help & Acknowledgement

~ Servers

Start Listener wiien Slicer Starts
~ DICOM Database and Networking

Import  Export  Query Send

LocalDatabe )l/data/RSNA2011/3DVisualize

Name ~ Age Scan

= bwh_atlas_2 040Y
INVESTIGATOHS wald

Selection: Series
Load Selected Series to Slicer

LS -
Position the mouse button at the top left corner of
the window to display the sllce menu

2.7,83.9, 8.8) Axial Sp: 0.8
3, 158, 144) 83 ‘
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DICOM module

0o
%2 & [Modules: DICOM

3D Slicer 4.0. 2011-11-14

DO @ s @@ 2 Mo t-Pessent| @ fa f

» Help & Acknowledgement
~ Servers
Start Listener
Start Listener when Slicer Starts
~ DICOM Database and Networking
Import  Export Query Send

LocalDatabz /data/RSNA2011/3DVisualize
~ Age Scan

Name

= bwh_atlas 040Y
INVESTIGATOHS wald

Selection: Series
Load Selected Series to Slicer

Export Slicer Data to Study...

1aie 1¢ waie 1€
1aie 1€ vaie 1€

Click on the Lightbox view icon
In the slice menu, and select the

6x6 view option
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ﬂ aNO 3D Slicer 4.0.gamma-2011-11-14

% & |Modules: . [DICOM = Q) N0 e A9 2 Olet Persistent | @ R S,
o
&, x| Axial : v,
(AR = None
© ~| B | None
@)= | MPRAGE1

J,

eeeeeeeeeeeeeeeeeeeee

eeeeeeeeeeeee
Start Listener when Slicer Starts

> ¢

oooooooooooooooooooo

&

(¢

oo O
Slicer display 36 consecutives

images of the dicom volume.
Use the red slice slider to

)

browse through the dicom data Side 20



DICOM module

800 30 Slicer 4.0.gamma-201
“ & |Modules: . [DICOM s . S . / Persistent | @ Ra fa | 4~
@ 30Slicer

[» Help & Ackr

[~ Servers

( Start Listener
Start Listener when Slicer Starts

[~ DICOM Database and Networking
Import  Export Query Send
LocalDatabe [Ildata/RSNAzm 1/3DVisualize
Name ~ Age Scan

[~ Data Probe

L
F
B
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DICOM module

ano 3D Slicer 4.0.gamma-2011-11-14

2 & [Modules: . [DICOM QO IO @@ s @ E s | ¢~ Persistent R B |4~
1

®
®

‘b' 3DSlicer

-

» Help & Acknowledgement

~ Servers

Start Listener
Start Listener when Slicer Starts

Select the lightbox viewer in the
o o amy e red slice menu, and come back

Name ~ |Age Scan
= bwh_atlas_2

T L to 1x1 view

<

Selection: Series
Load Selected Series to Slicer

Export Slicer Data to Study.

\aie 18 \aie 1€
waie 1€ waie 1€
vaie 1€ waie 1€

B < >

9. | Axial

® SEIIETix view |

P — " = g [Nond 1)(; view
=| X3 view
o JB[MPR 1 iew L 2

1x6 view
1x8 view
2x2 view
3x3 view
* 6x6 view

~ Data Probe

@wTr
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DICOM module

8no 3D Slicer 4.0.gamma-2011-11-14
& & |Modules: . [DICOM QO IN® & 4§ E 2 & & v Persistent Ao R, -
ew [l
Q 3DSlicer L] L]
» Help & Acknowledgement C I I Ck O n th e I I n kS
~ Servers

icon to link all three

~ DICOM Database and Networking
Import  Export  Query Send

viewers, and on the

eye icon to display

= — the slices in the 3D
Viewer

<

J

vaie Evaie £
7aie 1€ vaie 1€
vaie 1€ waie 1€

auto-pla’

I X

% - [E|MPRAGET

~ Data Probe

[ W
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DICOM module

eno 3D Slicer 4.0.gamma-2011-11-14
% & [Modules: - |DICOM s 0, DO & AP L 2 | 4 v Persistent Ao Fa,
B sosiicer
7
» Help & Acknowledgement
~ Servers

Start Listener
Start Listener when Slicer Starts

The three
anatomical slices

appear in the
3DViewer

“ﬁe Waﬁﬂ
1age 1€ rage 1€ 3
) auto-pla e—

~ Data Probe

@
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DICOM module

3D Slicer 4.0.gamma-2011-11-14
& & |Modules: . [DICOM = O DO % AP 2 | EHe t-Pesistent| @ fAn S v

eeeeeeeeeeeeeeeeeeee

Use the left-
mouse buttonto

rotate the

camera, and the
right-mouse

button to zoom in ___
and out e
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module

» Help & Acknowledgement

~ Display & Modify Scene

Default Scene Camera
MPRAGE
Scene Model: | Transform
Display MRML ID's
Show Hidden nodes

Filter:

» Load & Add Scenes Or Individual Datasets

~ Data Probe

L
F
B

3D Slicer 4.0.g;
=0 QI @ & 4 9 2 |H
1

Select the module Data from the
module menu

s f - > i
G | ol
| p—
«
.
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Close the Scene

800 Slicer 4.0.gamma-2011-11-
& & |Modules: . [4 Data " 00 IN® e A9 HE | t - Persistent | @ a Fa
= i
B zosiicer
4
» Help & Acknowledgement
~ Display & Modify Scene
Nodes

View1
Default Scene Cameratl

o Select File®> Close Scene to
close the Slicer Scene

R:0.00 BIG

Filter:

000 - Y

» Load & Add Scenes Or Individual Datasets

Slide 27
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Part 2:

3D visualization of surface
models of the brain
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A Slicer scene is a MRML file which
contains a list of elements loaded
into Slicer (volumes, models,
fiducials...)

The tutorial scene contains an MR
scan of the brain and 3D surface
models of anatomical structures.

©2011 Surgical Planning Laboratory, ARR Slide 29



Loading a Scene

8no Slicer 4.0.gamma-2011-11-1.
& & [Modules: 4 Data " 00 IN® e A9 HE &t~ Persistent | [ fm S
ox HI

[B osice

~ Display & Modify Scene

» Help & Acknowledgement
Nodes

View1
Default Scene Cameratl

Scene Model: | Transform
Display MRML ID's
Show Hidden nodes

Filter:

Select File & Load Scene
from the main menu

» Load & Add Scenes Or Individual Datasets

Slide 30
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Loading a Scene

|R & Modes: [sDia /= QO DO & s ©@ < E|e - Pesisen

g 30Slicer

[» Help &

L
|~ Display & Modify Scene
Nodes
=Scene

View1

Default Scene Camerat Look in: EA i 1/3DVisualizati OO0 AREBEME

Scene Model:| A spuiol Namo sz [Kind A

Display MRML ID's
Show Hidden nodes

Filter: (

slicerd4minute.mrml

% Master Scene View.png
6T I

File name: |slicerdminute.mrm!

Files of type: [An (.mrml * xml * xcat)

©2011 Surgical Planning Laboratory, ARR Slide 31



Loading a Scene

eno 3D Slicer 4.0.gamma-2011-11-14
& # [Modules: |4 Data " QO IN® e A9 HE 2 & & -~ Persistent | [ fo S -

Q soticer rYar) —
» Fielp & Acknowledgement Look in: £a/Users/spujol...A2011_DATA/3D ¢ | Q) © © @ (2] [E)
~ Display & Modify S . . .
T —— 4 spuic | Name v Size Kind
-S\(}ene1 ~
D‘glzuh Scene Camerat 2 |
Scene Model: | Transform [} d_ICOm -- Folder
Display MRML ID's {3 LiverData -- Folder
Show Hidden nodes [~} lUngData -- Folder
Filter:
R
4 » 4 »
File name: 4 Open
Files of type: | All (*.mrml *.xml *.xcat) S XCanceI

Select the directory 3DHeadData, and open the file
slicerdminute.mrml

L
F
B
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Loading a Scene

8no 3D Slicer 4.0.gamma-2011-11-14
& # Modules: 4 Data " 00 IN® e A9 HE &) t v Persistent | @ Aw Fa, -

B wosiicer

» Help & Acknowledgement

.N.O Open

~ Display & Modify Scene

fodos Look in: a/Users/spuijol...3D/3DHeadData '+ | Q © @ @ (1) [E)
= Scene i
Defauit Scene Camerat | 7 spuic  Name v Size Kind

-
|

Scene Model: | Transform :
Display MRML ID's
Show Hidden nodes

-
B N

1
)

I
|

Filter:

B ]

R slicer4minute.mrm ...B__mrml File 000
4 » 4 »
File name: |slicer4minute.mrml 4 Open
Files of type: | All (*.mrml *.xml *.xcat) + || X Cancel

Open the file slicerdminute.mrml

» Load & Add Scenes Or Individual Datasets

~ Data Probe

onr
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Loadlng the Slicer Scene

eno cer 4.0,
@ & |Modules: . [Welcome to Slice I-JO{DO%AUZ

A 3D surface model of the
head, and 2D anatomical
slices appear in the Viewer.

| » Display

| » Mouse & Keyboard

| » Documentation & Tutorials
| » Acknowledgment

l\]t > @ e G| 4~

| ~ Data Probe

mnr
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Loading the Slicer Scene

8
@ & |Modules: . [Welcome to Slicer

@ 3DSlicer
Welcome

| &= Load DICOM Data || (s Load Data J
| mi@ Load Data || @ D ple Data |

SDsSlicendOoamua 2RI
=00 @& s @@ ~EHe t-

ex [l

[» About

[ » The Main Window

[» Loading and Saving

| » Display

| » Mouse & Keyboard

[ » Documentation & Tutorials

[ » Acknowledgment

[~ Data Probe

L
F
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Models module

800 3D Slicer 4.0.gamma-2011-11-24
@ & [Modues: (@ Models Hm QRO IO e« 4~ 9@ E| § v iPesisent | @ Am S| 4 v
1

@®
@ 3DSlicer

» Help & Acknowledgement

=-Scene

# hemispheric_white_matter.vtk 1.
# left_eyeball vik m
# optic_chiasm.vik 1.
# optic_nerve_L.vtk 1.
# optic_nerve_R.vtk 1.
# optic_tract_ L.tk 1

1.

The list of 3D
= models appear in

» Information ‘

= - the Models panel

88888888

Selected:

Clip:

Slice Intersections Visible: -
v Material Properties

Color: ( O

Opacity: 0[100]7]
Ambient: @ (0004
Difuse: 0[100]Z]
Specular: (7 [EE
Power: @ (o

Backface Culling: ¥,
Preview: ﬁ Presets: y :m
L

» Scalars

» Clipping J

v Data Probe J

Yellow RAS: (0.0, 166.7, -67.1) Sagittal Sp: 1.0

| Neana
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®

3D Visualization

B b s fores = QO DO @A GE -H0] L e @ | e

ox i
@ 3DSlicer

» Help & Acknowledgement

=-Scene
# hemispheric_white_matter.vtk
= left_eyeball.vtk
# optic_chiasm.vtk
# optic_nerve_L.vtk
rve ALVt
L.vt

v Data Probe

Yellow RAS: (0.0, 166.7,-57.1) Sagittal Sp: 1.0

| Neana
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3D Visualization

|2 & |Modules: . [@Models = Q. O I0 @ & @ ”El@ t- > B R R | 4~

g 3DSlicer

» Help & Acknowledgement

= Scene

= hemispheric_white_matter.vtk
= left_eyeball.vtk

= optic_chiasm.vtk

= optic_nerve_L.vtk

= optic_nerve_R.
= optic_tract_L.vtk
= optic_tra vtk

= right_eyeball.vtk
= skull_bone.vii K

85385358

» Information

~ Display

Visible: v

Selected:

Clip:

Slice Intersections Visible:
v Material Properties
Color: ( [m] ]
Opacity: :.
Ambient: C 10.00 |2
Diffuse: j.
Specular: 0 (0.00 4]
Power: s (1.0 4

Backface Culling: v
~ Data Probe

wmr
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3D Visualization

& Slicer File Edit View Help

& & |Modues:

@ 3DSlicer

[ » Help & Acknowledgement )

Vodels = Q00N @ A @ [@] t -0ipessen

= Scene
# hemispheric_white_matter vtk
» left_eyeball.vik
# optic_chiasm.vik
» optic_nerve_L vtk
# optic_nerve_Rvik
# optic_tract_Lvtk
ic_tract Avik
bal

[ Information )

[ ~ Display ]
Visible: v
Selected:

Clip:
Slice Intersections Visible:
v Material Properties

Color: ( [m] )

Opacity: —_— (047

Ambient: @ (000 2]
J[100f2)

Diffuse:

Specular: &
Power: @

Backface Culling: [/
e Gl e
._

, Scalars

[ Ciipping ]

[+ Data Probe )

Yellow RAS: (0.0, 166.7, -57.1) Sagittal Sp: 1.0

L None ()
F None ()
B None ()
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3D Visualization

eoo 30 Sicer 40.gamma-2011-11-24
& & |Modules: . [@Models " QOO & A @ - B @ 4~
1

@®
@ 3DSlicer

» Help & Acknowledgement I

®

= Scene
= hemispheric_white_matter.vtk
» left_eyeball.vtk ||
= optic_chiasm.vtk
= optic_nerve_L.vtk
= optic_nerve_R.vtk
= optic_tract_L.vtk
= optic_tract_R.vtk
= right_eyeball.vtk | |
= Skin.vtk
bone. [ ]

=555885558

Information

~ Display
Visible: v
Selected:
Clip:
Slice Intersections Visible:
v Material Properties

Color: (

~ Data Probe
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3D Visualization

® Slicer File Edit View Help
B g |Moes (O 3™ QOINO @ s @ »| B @ t v pessen | [ Ba Ro | 4 v
1

EE)
@ 3DSlicer

[ » Help & Acknowledgement

®

= Scene
# hemispheric_white_matter.vtk
# left_eyeballvik
# optic_chiasm.vik
» optic_nerve_L vtk
# optic_nerve Rvik

# optic_tract_Avik
# right_eyeballvtk
# Sxinvik

9

3
< ates

£
Oaadaada
8883838383

[» Information

[~ Display

Visible:

Selected:

Clip:

Slice Intersections Visible:
'y Material Properties

Color: ( [m]

Opacity: —_—
Ambient: @

)

Diffuse: a[100[Z)
38

(an Tal

Specular @

The 3D sur%ace of the‘
white matter appears in
the 3D viewer
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3D Visualization

®

_ @& Slicer File Edit View Help % D m « @ 0O Q
eno 3D Slicer 4.0.gamma-2011-11-24
@ & |Modues @ Models = QO IO @ A @@ | 4 v Persistent fe So
= B

B®
{D 3DSlicer
4

[ » Help & Acknowledgement

= Scene

# hemispheric_white_matter.vtk 1.00
# left_eyeball.vtk . 100
# optic_chiasm.vtk 1.00
# optic_nerve_Lvtk 1.00
# optic_nerve_R.vtk 1.00
# optic_tract_Lvtk 1.00
# optic_tract_R.vtk 1.00
# right_eyeball.vtk W 100
# Skinvik 0.00
g 1 1.00 |
[ > Information
[+ Display
Visible:
Selected
Clip:
Slice Intersections Visible:
v Material Properties
Color:
Opacity: _— 1]
Ambient ———————[000[%
Diffuse: _— 1]
Specular: 2 210.00 (=4

Click on the eye icon in
the green viewer to
display the coronal slice
in the 3D viewer
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3D Visualization

0no 3D Slicer 4.0.gamma-:
%2 & Modules: @ Models s -

®

| @ B fa

@ 3DSlicer

» Help & Acknowledgement

eric_\

= left_eyeball.vtk
» optic_chiasm.vtk
» optic_nerve_L.vtk
= optic_nerve_R.vtk
= optic_tract_L.vtk
= optic_tract_R.vtk
= right_eyeball.vtk
= Skin.vtk

— | model
hemispheric_white matter.vik,
and select the option Clip in the

~ Display |
Visible: v

Selected:
Clip: v
Slice Intersections Visible:

v Material Properties

Color: A

Opacity: —_—1.00 ] A\ DISpIay tab
Ambient: /000 %

Diffuse: —ee[1.00 |2

Specular: —/0.00 =

Power: — 10 *

Backface Culling: v 3

~ Data Probe

mTnr
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3D Visualization

800 3D Slicer 4.0.gamma-2011-11-24

_,0_‘JQO%AWE>»0tv > @ Ae Fa -

®

% & [Modules: @ Models

[ENRE

@ 3DSlicer

» Information

~ Display
Visible: v
Selected:
Clip: v
Slice Intersections Visible:

v Material Properties

Color:

Opacity: —_—1.00
Ambient: F 0.00
Diffuse: —1|1.00
Specular: ——/0.00

elect the tab Clipping, and set
the Green Slice Clipping to
Negative Space

) 3 ) G [

Power: F 1.0
Backface Culling: v
Preview: g Presets: B

» Scalars
~ Clipping
Clipping Type: @ Union (@
Red Slice Clipping: *— Positive O &
Yellow Slice Clipping: © *  Positive © *
v Green Slice Clipping: © #— Positive @ £— Negative

~ Data Probe

wmr
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3D Visualization

®

[ JeXe) 3D Slicer 4.0.gamma-2011-11-24

% & |Modules: | @ Models "0 IO & AW 2 » ol 4~ > @ Ao R
1

@ o
®

@ 3DSlicer

The optic chiasm appears
in the 3P_lviewer

oy

Color:

Opacity: ———1[1.00 |J
Ambient: —=—ox0.00 |
Diffuse: —_— (1002
Specular: ——=0.00 *
Power: (10 [

Backface Culling: v

Preview: g Presets::_y m

» Scalars
~ Clipping |
Clipping Type: 9 Union @ (@, Intersection

Red Slice Clipping: *— Positive O +— Negative
Yellow Slice Clipping: © £ Positive © £ Negative

v Green Slice Clipping: © #— Positive @ £— Negative

~ Data Probe

T
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3D Visualization

e no 3D Slicer 4.0.gamma-2011-11-24

%2 & [Modules: - |@ Models = Q. 9 DO e« A g » B lle ¢t~ > @ Ao R -

Q 3DSlicer

» Information

~ Display
Visible: v
Selected:
Clip: v
Slice Intersections Visible:

v Material Properties

D14 n&

Calar-

Select File 2 Exit tov close the Brain Scene, a Slicer

)

Power: (10 %
Backface Culling: v
Preview: &

» Scalars

~ Clipping
Clipping Type: 9 Union @ (@, Intersection

Red Slice Clipping: *— Positive O +— Negative
Yellow Slice Clipping: © £ Positive © £ Negative

v Green Slice Clipping: © #— Positive @ £— Negative

~ Data Probe

T
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Part 3:

Interactive 3D Visualization
of the segments of the liver
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Anatomy of the liver

Right Right Left Left
posterior anterior medial lateral
section section section section

Right hepatic vein

Umbilical vein
(remnant)

Hepatic duct
Inferior vena cava

Cystic

Hepatic artery
duct

Portal vein

Gall bladder Bile duct
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‘ﬁb Liver dataset

The liver dataset is

a contrast-enhanced CT
abdominal scan of a
healthy 36 year-old male.
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'ﬁ' 3D segments of the liver

''''''

~ __ SegmentlVa

Segment VI Segment Il

Segment VI - Segmentlil

Segment V ~ Segment [Vb .
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ﬁ' 3D segments of the liver

|
Segment | | Segment |

Segment Il
Segment Vb Ve | *=" Segment VI

Segment V
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Liver vasculature

Middle Left portal .
AEENE HEll vein = |eft hepatic

q T vein
Rig ht pOrtaI | : ' ) S - ~‘:- \.- .I‘.I_-‘_::‘-""'/:'.'; :,—i:’,{( \::ﬂf; - | "i
i SRR SR & Caudate vein | =

Vel gk iy o h “— ‘

——
—

o

e

Main portal

Right hepatic gt
vein
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Loading the Liver Scene

Slicer 4.0.gamma-2011-11-
™ QO IN O @ A @ HE 2 & | t v Persistent | [ fm S -
o [l

/
AN /
AN /

Select File  Load Scene from the main menu

eeeeeeeeeeeeeeeeeeeee

llllllllllllllllllll

Load the file Scene-Liver.mrml located in:

C:\Documents and Settings\Administrator\Desktop\3D\LiverData
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Liver Segments Scene

The elements of the scene appear in the Viewer
\@msucer S

Welcome
s, Load DICOM Data | o Load Data |
Gaw Load Data || @ D: Data |
» About

*» The Main Window

» Loading and Saving

» Display

» Mouse & Keyboard

» Documentation & Tutorials

» Acknowledgment

~ Data Probe

whr
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o) 3D models of the liver
~ Segment IAVa

-----

Segment VI Segment Il

N —
..
= A

e —

\ -

: ' e
'
)

gl

NG

N
.

| — . c’
- / v ’5-\
!

|

Segment VI ~ SegmentIl

Segment V ~ Segment [Vb o=
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]
|
i

.ﬁb 3D models of the liver

Segment |

Segment | ’I Segment VII

Segment | ‘
Segment IVb |y | *~ Segment VI

: -

| S—e;gment V
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oi¢? 3D models of the liver

Middle Left portal § E i

AEDENE Vel , W= |eft hepatic
Right portal F oy 50 00 o o *
vein R W ﬁl CaudaE/ein I R

Main portal

Right hepatic gat
vein -l

©2011 Surgical Planning Laboratory, ARR Slide 57



ﬁ' 3D Exploration of Liver Segments

Example:
What organ abuts the
left-most margin of
segment Il in this
patient ?
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3D Exploration of Liver Segments

3D

,,

@ # MByes: JM.QO DO ws9HE
ex [l

@BDSIicer

[» Help & Acknowledgement

®

I)

= Scene

= Liver Structures Models

= Vessels

= [VC [ |
= MainPortalVein
= LeftHepaticVein_and_Branches M
« MiddleHepaticVein_and_Bran... |
= RightHepaticVein_and_Branc...
= LeftPortalVein_and_Branches
= RightPortalVein_and_Branches
= CaudateVeins
gments
= LiverSegment_lI
= LiverSegment_|II
» LiverSegment_IVa
» LiverSegment_IVb
» LiverSegment_|
= LiverSegment_VIII
= LiverSegmentV
LiverSegmentVI
LiverSegmentVIl

EEEEEEEE

EEEETEE
EEEEEEEEE

| » Informg8lon

[~ Display
Visible:
Selected:
Clip:
Sliceg'

_ Select the module Models
. Click on the Liver Structures Models Hierarchy

= SRV an7e
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3D Exploration of Liver Segments

8006 3D Slicer 4.0.gamma-2011-11-24

& & Modules: . [@ Models " 00N @« A 9@ -E ‘E‘ 4~
1

@®
@ 3DSlicer

» Help & Acknowledgement

> @ R R | 4~

I»)

= Scene
= Liver Structures Models
= Vessels
= [VC | |
= MainPortalVein
» LeftHepaticVein_and_Branches W
» MiddleHepaticVein_and_Bran... |
= RightHepaticVein_and_Branc...
= LeftPortalVein_and_Branches
= RightPortalVein_and_Branches

Sobobodoatot
88888888

= LiverSegment_IVa
= LiverSegment_IVb
= LiverSegment_|
= LiverSegment_VIII
= LiverSegmentV
= LiverSegmentVI
= LiverSegmentVIl

EEEETEE [
Skttt
8888888

» Information

~ Display

Visible:

Selected:

Clip:

Slice Intersections Visible:
v Material Properties

Select the model Liver_Segment |l
Turn on/off its visibility to locate
— it in the 3D viewer. —
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3D Exploration of Liver Segments

®

800 3D Slicer 4.0.gamma-2011-11-24
2 & [Modules: - |@ Models QOO0 IO & A @Ed o 4~
o= i
BY sosiicer

g

» Help & Acknowledgement

Position the mouse in
the 3D Viewer, hold
down the left mouse
button and drag to
orient the 3D model to
a superior view.

L
F
B
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3D Exploration of Liver Segments

e 0o 3D Slicer 4.0.gamma-2011-11-24

@ & |Modules: . [@Models QOO0 IO & A @Ed &t~ » Ao Ra v

Q 3DSlicer

» Help & Acknowledgement

= Scene
= Liver Structures Models
= Vessels

IVC | 10

MainPortalVein 1.0

LeftHepaticVein_and_Branches 1.0

MiddleHepaticVein_and_Bran... [ 1.0

RightHepaticVein_and_Branc... } 8
1.0
1.0

9

4999

» LeftPortalVein_and_Branches
= RightPortalVein_and_Branches
» CaudateVeins

g

SOO00000o

= LiverSegment_IIl
» LiverSegment_IVa
» LiverSegment_IVb
» LiverSegment_|
= LiverSegment_VIII
= LiverSegmentV
= LiverSegmentVI
= LiverSegmentVII

EEENEN
[elelololotatal
[SIStStSISIStsts!

» Information |

~ Display |
Visible: v
Selected:
Clip:
Slice Intersections Visible:
v Material Properties

Color: &
~ Data Probe

What organ abuts the left-
most margin of segment Il

@wmr
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3D Exploration of Liver Segments

e 0o

3D Slicer 4.0.gamma-2011-11-24
& [Modules: © Models = ()~ QIO @« A @@ » o 4~

Question 1:

What organ abuts the left-

most margin of segment Il
in this patient?

Answer 1: Stomach

lice Lnter_sections V_isnble:

©2011 Surgical Planning Laboratory, ARR Slide 63



3D Exploration of Liver Segments

XX 3D Slicer 4.0.gamma-2011-11-24
@ & |Modules: . [@ Models " QO IO e 42 @HE » PRI Y » fa fa, -
1
eO®

®

Question 2:

Which segment would
most likely be affected by
an aggressive tumor
invading locally from the

right adrenal gland ?

w i
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3D Exploratlon of leer Segments

e 0o gamm:

@ & |Modules: . [@Models :—Q\){DO@K\WQ I,O't
@®

®

Question 2:

Which segment would
most likely be affected by
an aggressive tumor
invading locally from the
right adrenal gland ? —
Answer 2: Segment VI

00000000
[slelstetetotots]

-e

EEETEE
0000000 Y
[SIStSIStstSISts|

W
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‘ﬁ' 3D Exploration of Liver Segments

~ Question 3:

" B \Which vessel separates
Segment Vb and
Segment V?

e
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Middle Hepatic Vein

000 3D Slicer 4.0.gamma-2011-11-24 u
& Modules: . [@Models =0 QI ® @« 4 @& F\t' | Mlddle
o= [l
@ 3DSlicer
v

| » Help & Acknowledgement |8
= Scene
= Liver Structures Models

= Vessels
o IVC m 1.00
< MainPortalVein 1.00
< LeftHepaticVein_and_Branches M 1.00
= MiddleHepaticVein_and_Bran... [§ 1.00
< RightHepaticVein_and_Branc... 1.00
< LeftPortalVein_and_Branches 1.00
< RightPortalVein_and_Branches 1.00
< CaudateVeins 1.00

= Segments
< LiverSegment_II

-
Q9
S

< LiverSegment_llI

< LiverSegment_IVa

LiverSegment_IVb

LiverSegment_|

LiverSeg mentVVI 1l
I

-
LiverSegmentVI|
< LiverSegmentVII

|» Information |

| ~ Display \

\liniklA.

Question 3:
Which vessel separates Segment IVb and Segment V?
Answer 3: The middle hepatic vein

~



Closing the Liver Scene

8eno 3D Slicer 4.0.gamma-2011-11-24

% # |Modules: (@ Models ]-eo DO e@sr@Z - Eet- > @ o R |4

!" 3pSlicer
4

| » Help & Acknowledgement

= Scene
= Liver Structures Models
ERVZ-INVNIN

~ Higniroraivein_ana_usrancnes
< CaudateVeins
= Segments
< LiverSegment_II
< LiverSegment_llI
< LiverSegment_IVa
= LiverSegment IVb
< LiverSegment_|

LiverSegment_ VIII

Liver! egmentVI
LiverSegmentVII

|» Information

| ~ Display
Visible: v
Selected:
Clip:
Slice Intersections Visible:
v Material Properties

Color: [ (]
| ~ Data Probe

wmr
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Part 4:

Interactive 3D Visualization
of the segments of the lungs
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N Segments of the lung

| | Segmentation and 3D surface
| | reconstruction of the lung and
| pulmonary vessels

Acknowledgment:

Segmentation of the lung surface and vasculature:
Raul San Jose Estepar, Ph.D., George Washko,
M.D., Ed Silverman, M.D. and James Ross, MSc.
Brigham and Women’s Hospital, Boston, MA
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N Segments of the lung

3D parcellation of arteries and veins from

original model of pulmonary vessels
(Kitt Shaffer, M.D., Ph.D. - Sonia Pujol, Ph.D.)

- Right Upper Lobe (RUL)
- RUL Pulmonary Vein
- RUL Anterior Segment
- RUL Apical Segment
- RUL Posterior Segment
- Right Middle Lobe (RML)
- RML Pulmonary Vein 1 & 2
- RML Lateral Segment
-  RML Medial Segment
- nght Lower Lobe (RLL)
RLL Pulmonary Vein 1,2,3
- RLL Anterior Basal Segment
- RLL Medial Basal Segment
- RLL Lateral Basal Segment
©2011 Surgical Planning Laboratory, ARR -  RLL Posterior Basal Segment




Loading the Lung Scene

™ QO INO® @ A 9§ & t viPersistent | @ Ra o, -
o= HI

7
N\ /
N /

Select File » Load Scene from the main menu

eeeeeeeeeeeeeeeeeeeee

Load the file LungSegment_Scene.mrml |located in:

C:\Documents and Settings\Administrator\Desktop\3D\LungData
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Loading the Lung Scene

0o
& & |Modules: . Welcome to Slicer OO0 D Ogs 4
e CIH

P : .
@ 3DSlicer R L E‘;la‘;
A [e[wa ]
Welcome
Load DICOM Data [eucy Load Data

@ Load Volume Data || @ Download Sample Data

» About

» The Main Window

» Loading and Saving

» Display

» Mouse & Kevboard

Position the mouse cursor in the
top left cornet of the 3D viewer,
and select the top left icon to
center the 3D view on the scene

[ss Ryl
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Loading the Lung Scene

800

3D Slicer 4.0.gamma-2011-11-24
2 & [Modules: - |Welcome to Slicer S

d= 00N e s @2 ~EHlelt-
\ansncer
v

e HA
Welcome

( Load DICOM Data || Load Data J
[ Load Volume Data || @ Download

ple Data |

» About

» The Main Window

» Loading and Saving

» Display

» Mouse & Keyboard

Select the module Models from
the modules Menu.

~ Data Probe

W
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ung Segments

& Slicer File Edit View Help GO M D 4) @& 548PM Q
800 3D Slicer 4.0.gamma-2011-11-24
& [Modules: . [@Models =00 IO e« A9 HE » @l 4~ > @ A fa | v

e [l

@ 3DSlicer

[» Help & Acknowledgement =

= Scene
» chestCT_lungs
= RightUpperLobe_PulmonaryVein
= RightUpperLobe_PosteriorSegment
= RightUpperLobe_ApicalSegment
= RightUpperLobe_AnteriorSegment
= RightMiddleLobe_PulmonaryVein
= RightMiddleLobe_LateralSegment
= RightMiddleLobeMedialSegment
= RightMiddelLobe_PulmonaryVein2
= RightLowerLobe_SuperiorSegment
= RightLowerLobe_PulmonaryVein3
= RightLowerLobe_PulmonaryVein2
= RightLowerLobe_PulmonaryVein1
= RightLowerlLobe_PosteriorBasalSegment
= RightLowerLobeMedialBasalSegmen
= RightLowerLobeAnteriorBasalSegment
= RightLowerLobe_LateralBasalSegment
= RightLowerLobe_PulmonaryVein4

Slicer displays the list of 15
surface models of pulmonary
structures.

[» Information 2 R - ~1

ENNEEEEEEEETE e
P e e e e
§8888888888888888%

[~ Display M

Visible:

Selected:

Clip:

Slice Intersections Visible:
v

Color:
Opacity: [
| ~ Data Probe

wmnr
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Lung Segments — Question 1

@ Slicer File Edit View Help GO MM = ) & 423PM Q
800 BRiSlicendi0icammas2 D114
@ & [Modules: . (@ Models DR 5) {D O @ A @ [ER @ t~

@®

@ 3DSlicer

[» Help & Acknowledgement

= Scene
< chestCT_lungs
= RightUpperLobe_PulmonaryVein
= RightUpperLobe_PosteriorSegment
= RightUpperLobe_ApicalSegment
= RightUpperLobe_AnteriorSegment
= RightMiddleLobe_PulmonaryVein
= RightMiddleLobe_LateralSegment
= RightMiddleLobeMedialSegment
= RightMiddelLobe_PulmonaryVein2
- HightLowerLobe,SuFeriorSe ment
= RightLowerLobe_PulmonaryVein3
= RightLowerLobe_PulmonaryVein2
= RightLowerLobe_PulmonaryVein1

thtLowerLobe Posterlor asalSegment

EEEEEEEENNEEEE
8F3883358833585%

[» Information

[~ Display
Visible: v
Selected:
Clip:
Slice Intersections Visible:
v Material Properties

Color: ( []

]
Opacity: 711.00 |

Amhiant: ) nnn i«
|~ Data Probe

T
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Lung Segments — Question 2

@ Slicer File Edit View Help GO M = 4) G 425PM Q
800 3D Slicer 4.0.gamma-2011-11-24

%2 & Modules: - | @ Models

!l; 3pSlicer
4

| » Help & Acknowledgement

= Scene

.. _chestCI_lungs
RightUpperLobe_Pulmo...
RightUpperLobe_Poster.
RightUpperLobe_Apical.
RightUpperLobe_Anteri...
RightMiddleLobe_Pulm...
RightMiddleLobe_Later...
RightMiddleLobeMedial...
RightMiddeLobe_Pulmo.
RightLowerlLobe_Superi.
RightLowerLobe_Pulmo...
RightLowerLobe_Pulmo...
RightLowerLobe_Pulmo...
RightLowerLobe_Poster...
= RightLowerLobeMedial...
= RightLowerLobeAnterior...

9939999999999
ottt
[elelelololololololololololo]e)
[slelslslslolslslolslololalala) A

| » Information

|~ Disolav

Question 2:Which
segment’s vascular
supply is shown at the
arrow?
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Lung Segments — Question 2

& Slicer File Edit View Help GO M D 4) GF 425PM Q
800 3D Slicer 4.0.gamma-2011-11-24

& & |Modules: . [@Models "0 O INO @si@R » o)t~

\Q 3DSlicer
v

| » Help & Acknowledgement =

> @ e Fa | v

= Scene

.. _chestCI_lungs

= RightUpperLobe_Pulmo...
= RightUpperLobe_Poster...
= RightUpperLobe_Apical...
= RightUpperLobe_Anteri...
= RightMiddleLobe_Pulm...
= RightMiddleLobe_Later...
= RightMiddleLobeMedial...
= RightMiddeLobe_Pulmo...
= RightLowerLobe_Superi...
= RightLowerLobe_Pulmo..
= RightLowerLobe_Pulmo..
= RightLowerLobe_Pulmo..
= RightLowerLobe_Poster.
= RightLowerLobeMedial...
= RightLowerLobeAnterior...

Question 2:Which segment’s
vascular supply is shown at
the arrow?

Answer 2: Right Upper Lobe
Apical Segment

EEEn

aaaaaaaaaaaaaaafe
[eletotololotototolototoYotote)
[eleleletotelelolotototot ookl ]
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Lung Segments — Question 3

& # |Modules: —-OO O e sP

@ 3DSlicer

Help & Acknowledgement

= Scene
= chestCT_lungs
- nghtUpperLobe PulmonaryVein
htU Lob

per|
- nghtMlddIeLo ulmonaryVein
» RightMiddleLobe_LateralSegment
= RightMiddleLobeMedialSegment
= RightMiddeLobe_PulmonaryVein2
- nghtLowerLobe_Sur)erlorSe ment
= RightLowerLobe_PulmonaryVein3
= RightLowerLobe_PulmonaryVein2
= RightLowerLobe_PulmonaryVein1
- nghtLowerLobe Posterlor asaISe
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Lung Segments — Question 3

11-24

8006 3D Slicer 4.0.gamma-2011
& [Modules: . [@ Models S| -

9®
@ 3DSlicer

» Help & Acknowledgement

= Scene

» chestCT_lungs

» RightUpperLobe_PulmonaryVein
= RightUpperLobe_PosteriorSegment
= RightUpperLobe_ApicalSegment
= RightUpperLobe_AnteriorSegment
= RightMiddleLobe_PulmonaryVein
= RightMiddleLobe_LateralSegment
= RightMiddleLobeMedialSegment
= RightMiddeLobe_PulmonaryVein2
» RightLowerLobe_SuperiorSegment
= RightLowerLobe_PulmonaryVein3
< RightLowerLobe_PulmonaryVein2

D}

[slelelelalalalele).]

bgb'obb‘o'o'obb'—n
S

- u

< RightLowerLobe_PosteriorBasalSe...
= RightLowerLobeMedialBasalSegmen
= RiahtLowerLobeAnteriorBasalSea...

Question 3:Which
segment’s vascular supply
iIs shown at the arrow?
Answer 3: Right Lower
Lobe Pulmonary Vein 1
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ung Segments — Question 4

@& Slicer File Edit View Help PRl 440PM Q

@ & [Modules: . (@ Models

G 3DSlicer

[» Help & Acknowledgement
L

»h&v+v

= Scene
= chestCT_lungs
< RightUpperLobe_PulmonaryVein 1l
< RightUpperLobe_PosteriorSegment
< RightUpperLobe_ApicalSegment
< RightUpperLobe_AnteriorSegment
« RightMiddleLobe_PulmonaryVein
< RightMiddleLobe_LateralSegment
< RightMiddleLobeMedialSegment
< RightMiddeLobe_PulmonaryVein2
= RightLowerLobe_SuperiorSegment
= RightLowerLobe_PulmonaryVein3
= RightLowerLobe_PulmonaryVein2
- RightLowerLobe_Pulmonar Veinl W

©

8853358885553

~ Data Probe

T
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Lung Segments — Question 4

& Slicer File Edit View Help 442PM Q

& & [Modules: . [@ Models dm QOO e sA@@ -Hlet- > B Ae R | v

& Smallest: Medial Basal

[» Help & Acknowledgement 4]
L

= Scene

= chestCT_lungs

< RightUpperLobe_PulmonaryVein
< RightUpperLobe_PosteriorSegment
< RightUpperLobe_ApicalSegment
< RightUpperLobe_AnteriorSegment
< RightMiddleLobe_PulmonaryVein
< RightMiddleLobe_LateralSegment
< RightMiddleLobeMedialSegment
« RightMiddeLobe_PulmonaryVein2
< RightLowerLobe_SuperiorSegment
< RightLowerLobe_PulmonaryVein3
< RightLowerLobe_PulmonaryVein2

< RightLowerLobe_PulmonaryVein1

< RightLowerLobe_PosteriorBasalS
= RightLowerLobeMedialBasalSeg

EEEEETEEEEE
=33585358535855585

[» Information

[~ Display

Visible:

Selected:

Clip:

Slice Intersections Visible:
v Material Properties

Color: ( ] |
Opacity:
[~ Data Probe ]

l
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wmrr
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Lung Segments — Question 4

® Slicer File Edit View Help GO M = ) & 443PM Q
8006 3D Slicer 4.0.gamma-2011-11-24
& & |Modules: . [@Models " QO ® e s @@ ~EHo t- »| B A fe | 4~

o @1 | L —0———EREE)

L Sl : Largest: Anterior / Posterior

= Scene

= chestCT_lungs
RightUpperLobe_PulmonaryVein
RightUpperLobe_PosteriorSegment
RightUpperLobe_ApicalSegment
RightUpperLobe_AnteriorSegment
< RightMiddleLobe_PulmonaryVein
< RightMiddleLobe_LateralSegment
< RightMiddleLobeMedialSegment
< RightMiddeLobe_PulmonaryVein2

< RightLowerlLobe SuFeriorSe ment

000

e

< RightLowerLobe_PulmonaryVein3
< RightLowerLobe_PulmonaryVein2
< RightLowerLobe_PulmonaryVein1
= RightLowerLobe_PosteriorBasalS
53 tLowerLobeMedialBasalSe
tLowerLobeAnteriorBasalSeg

LowerLobe. teralBaseIS

[» Information

[~ Display I

Visible:

Selected:

Clip:

Slice Intersections Visible:
v Material Properties

Color: ( [] )
Opacity:
[~ Data Probe
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3D Visualization of DICOM images

 Interactive user-interface to
load and manipulate
greyscale volumes,
labelmaps and 3D models.

» User-defined 3D view of the
anatomy

« 3D Open-source platform for
Linux, Mac and Windows
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www.slicer.org
WWW.Na-mic.org

Questions and comments: spujol@bwh.harvard.edu
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