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Installers

Stable Release
older releases

Preview Release
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revision 28257
built 2019-05-22

version 4.10.2

revision 28257
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revision 28257
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Installations

*Stable version required currently to access the required modules.



https://download.slicer.org/

* Require 2 main Extensions to be installed:

* View = Extension Manager—> Install Extensions—> Search:

PkModeling
PkModeling is a Slicer4 Extension that provides pharmacokinetic modeling for dynamic contrast enhanced MRI (DCE MRI). More

TiMapping
T1 mapping estimates effective tissue parameter maps (T1) from multi-spectral FLASH MRI scans with different flip angles. More

* Then restart Slicer.

Installations

Disable

Uninstall

Disable

Uninstall




To change views below: E.g. Single or quad windows
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O To see image viewing options

All' head and neck data sets were provided by:
Dr Chris Rumley: c.rumley@unsw.edu.au

O Change plane of observation
Change image data set observing

Centre image

(1] G4 ¢ {} | A: 20.400mm
» \;‘9 4.4 ¥|Sagittal ¥  23:tl_vibe_c..._flip_15deg_ 1 ¥ |» @ 4.+ ¥ Coronal ¥ @ 23:tl_vibe_c..._flip_15deg_ 1 ~

Set background and
foreground preferences

* Scroll over image to browse
through slices

* Right click and scroll to zoom
centrally on image _

» Left click and scroll to change B: 23: t1_...15deg_L B: 23: t1_...15deg 1
brightness of all images



& 3D slicer 4.10.1
File Edit View Help
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& DICOM Browser a] x =

a ROSlicer Expmt Query Send Remove Repair »
» Help & Admowledgement Patients: | . | studies: |, | series: |, x|
S PatientsName PatientID PatientsBirthDate PatientsBirthTime PatientsSex PatientsAge  ‘atientsC
( Start Listener|

Start Listener when Slicer Starts

~ DICOM Database and Networking

Show DICOM Brov
q »

~ Recent DICOM Activity

StudyID StudyDate StudyTime AccessionNumber ModalitiesInStudy InstitutionName Refer
0 series added to database in the past hour
|
[1-Mapping
n
I < »
U S I l l g V A ( Refresh SeriesNumber “  SeriesDate SeriesTime SeriesDescription Modality BodyPartExamined Act
~ Data Probe |
Method
< »
7~ N\
| ( Load ) Metadata Advanced Horizontal Browser Persistent

* DICOM Browser-> Import: to load in VFA scan images
* Load in both flip angle scan data at the same time (select both folders)
* This registers them together as a multi-volume; required for the Ti-
mapping module
* Slicer will generally re-name the volume for you after the ‘study name’ in
the DICOM header of the VFA scans



Re-named multivolume

@ 3DSlicer

| » Help & Acknowledgement |

| ¥ lnput |a
\4

Input image 22: Head and Neck~Planning hd ‘

Model @ VFA

Input mask None hd

\
Flip Angles to include 2,15 ‘
\

Flip Angles to exclude

|~ Output common to all models |

Fitted volume None v ‘ 3
\

Quality of fit volume | None -

| ¥ VFA model output |

T1Map | T1 Map v~
Status: Idle ¥
| Restore Defaults‘ AutoRun hd Apply |

T1-Mapping

]y # e=————F—— R: 4492mm (3]G (]

» & 4ir v sagttal ~ | T1Map > @ L '|Cnronal "TlMap

- Input image: Must be in multi-volume format
- Model: VFA

- Type in FA's used, commas to separate

- Don’t enter any in exclude box

-Output T2 Map—> New Volume = T1 Map

- This will generate T1 map in 3D



P

Exploration and Study of
MultiVolume Image Data
using 3D Slicer

Meysam Torabi and Andriy Fedorov
torabi@bwh.harvard.edu, fedorov@bwh.harvard.edu

Surgical Navigation and Robotics Lab and Surgical Planning Lab,
Brigham and Women's Hospital and Harvard Medical School, April 2013.

MRI Data Sets S —

https://www.slicer.org/w/images/2/2c/MultiVol
umeExplorer Meysam SNR-April2013-v3.pdf

Handling DCE-

* Loaded in as multi-volumes.

 To work with these, see above slides.



https://www.slicer.org/w/images/2/2c/MultiVolumeExplorer_Meysam_SNR-April2013-v3.pdf

Generating an

AlF

* By now, you should have:
* Loaded in your DCE image

data set

* Made them easier to

observe in appearance

- Selected a frame for analysis

in coronal plane (can do any
plane though)

* Generated aT1 Map

* The next step is generating an

AlF:

* My example will be using the

carotid carotid bulb/ carotid
sinus for the head and neck.

* Need location to have rapid

uptake of contrast.




Still viewing original DCE image series

» @ 4+ ¥ Coronal ¥ tl1_twist tra_dyn - as a 58 frames MultiVolume by AcquisitionTime

@ 3DSlicer

> Plotting Settings -
" Plotting
-
»
z
s
3
10
O Toboo 20000 30boo a0bo0 50000 60boo 70500 BoBoo 90boo 100500 110000 120000 130500 120000 150000 160000 170600 180500 190600 200600 210600 220000 230600 240600 250000 200600 270600 260500 290000 300600 310600 320600 330600
AcquisitionTime, ms
Undock chart
b g
Data Probe

| Green (L34.8,P0.6,119.9) Coronal Sp: 3.0

L None
F None

MultiVolume Exporter—> Select DCE series at desired spatial location as Input
—> Select frame (should be copied already)—=> Observe plot to see signal
uptake vs time.
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@ 3DSlicer

AI F Generation > Help & Acknowledgement -

Active segmentation: = Segmentation v
Source geometry:  t1_twist_tra_dyn - as a 58 frames MultiVolume by AcquisitionTime frame 6

&8 Add segment == Remove selected /. Edit selected
- Color Opacity Name

I

» Display

» Representations

v

Copy/move segments

¥ Export/import models and labelmaps

Operation: ®) Export () Import
Output type: (@) Labelmap () Models
Output node: Export to new labelmap ¥
» Advanced
Cumart b

» Data Probe B: t1_twist_tra_dyn - ...isitionTime f




e

| Segment_1

Current frame copy + Enable copying while sliding

Current frame click-to-copy Copy frame

¥ Plotting Settings

Probed label volume | Segmentation-label b4 "
AR

+ Interactive charting

Plotting mode: General Plot options:
(®) Signal intensity Display legend B: tl twis...frame 6
() Fixed range intensity Use log scale for X axis 5 v I R: 4.492mm

() Percentage change Use log scale for Y axis

O

Frame count(baseline calculation): 1

~ Plotting

» Data Probe B: t1 twis...frame 6 B: t1 twis...frame @]

AlF Generation




Now to combine all previous steps
- PKModeling Module:

 Parameters will be auto-set

to standardised prostate [~ Phtodeling
D C E - M Rl pa rameters. Parameter set: | PkModeling
|' PkModeling Parameters
. T1 Blood Val 1600.00
* Alter accordingly for your e |
_ _ T1 Tissue Value 1597.00
partlcular bOdy region and Relaxivity Value 0.0039
P K_ M Od e | | N contrast media. Hematocrit Value 04
g AUC Time Interval Value 190.00
. . Compute fpv (3-parameter model)
[
IVI Od U | e Tl ove ra” tlssue Value WI" AIF Mode @ AverageUnderAIFMask O Population

have to be estimated from O) Prescrbed

your T1 Map or assumed
'~ 10

from literature*.

* Cangetindividual patient . For AIF Mode:

haematocrit values-but  _ gaject AverageUnderAlFMask if last step
generally okay to use a completed for segment map
population standard. Can use Population based for estimate but not
as accurate for individual.
- Cont.




¥ 10

Input 4D Image t1_twist_tra_dyn - as a 58 frames MultiVolume by AcquisitionTime v
ROI Mask Image None v
T1 Map Image T1 Map v
AIF Mask Image Segmentation-label v
Prescribed AIF None v
Output Ktrans image Output Ktrans image v
Output ve image Output ve image v
QOutput fpv image None v

P K_ IVI O d e | | I n g Output maximum slope image | None v

IVI O d U | e Output AUC image Output AUC image v
N

AdvimimmanAd AnbiAn~

* Input as above:
* Input 4D image is your DCE-Data set

+ ROI Mask Image if you have your known ROl already (not included above)
* Input your T2 map and Segment-label generated prior
* If using a population based AlF, leave the AIF Mask field blank.

+ Output: The parameter maps you desire (save each as new volume maps).
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Segment_1
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-
-
*
v

vy B

) A: 20.400mm



* There are several exporting methods for the PK Maps:
* Direct DICOM Export

* Requires the Quantitative Reporting extension installed or to apply a
scaling filter beforehand: Want float-point values to be conserved.

* Nrrd (standard- recommended)

Exporting

* E.g. Using nrrd reader on MATLAB or Python for analysis.
MatlabBridge extension
* MATLAB only based analysis.




@ 3DSlicer

[ > Help & Acknowledgement

Subject hierarchy l Transform hierarchy All nodes
Node

-- B @ °

. t1_twist_tra_dyn - as a 58 frames MultiVolume by AcquisitionTime frame 6-label

. t1_twist_tra_dyn - as a 58 frames MultiVolume by AcquisitionTime frame 6-label_1
~ %& Segmentation
4 Segment_1
. Segmentation-label
il Chart
il Chart_1
NewSubject
~ [] NewStudy

08 ¢ HHP

. Output Ktrans image ‘
' Output ve image
' Output AUC image g

v Show transforms Show MRML ID's

» Subject hierarchy item information

Filter: [

» MRML node information

* Open: Data Module

* Create '‘New Subject’ (right click in blank space) *T1-map can require a
 Create new ‘Child Study’ different subject> See

next 2 slides.
« Drag maps into ‘New Study’
* Right click on the New Study—> Export to DICOM




BYDICOM Export ? X

@ Export series O Export entire scene
1. Select node 3. Edit DICOM tags
Node E - Patient tag name Value -
I'L PlotChart
r bgChartTable PatientBirthDate
@ t1_twist_tra_dyn - as a 58 fra... | )
. PatientComments
' tl_twist_tra_dyn - as a 58 fra...
. t1_twist_tra_dyn - as a 58 fra... PatientID PK Maps
. t1_twist_tra_dyn - as a 58 fra...
- ‘ Segmentation F 1 PatientName
Segment_1
D seg o . PatientSex
. Segmentation-label
1l Chart '~ Study tag name Value
2. Select export type StudyDate
Scalar Volume (50%, 4 series) (DICOMScalarVolu StudyDescription
StudyTime
‘ | } TPk Meuamne ineanma! casias v
/| Save tags to scene
Output folder: - C:/Users/madel/Desktop/DCE ' Import exported data

* Each parameter map in the study will be saved to a different folder.




T1 Value Value

10000 1 0000
20 o 9000
i 20 9000
8000
60 4 7000 40 8000
80
_ - 6000 60
2100 4 7000
7§ 120 4 5000 80
* i 4 4000 1 6000
+100
o o 1 5000
180 bz 2000 120
200 1000 140 14000
220 B == 3 . ¥ 5
20 40 60 80 100 120 140 160 180 200 220 160 1 3000
Pixels (x)

nfo: (X, Y) Intensity

180 2000

200 1000

220

fo:(X.Y) Intensity 5 (x)

Subject hierarchy Transform hierarchy All nodes

Node . i
~ 2 CLT04~P-D (CLT04) Com plete
> [ _Head and Neck”Planning (20170310) pl’eVIOUS process
W 23: t1_vibe_cor_pre_flip_15deg B

v & Newsubject with moving the
T1 map to same

@ 22: Head and Neck”Planning

&
@ TiMap S new study as the
combined VFA
multivolume.



* First open DICOM Image Reader Application (Matlab2018+) and
export image of choice to the workspace (e.g. as ‘t1’). Then use:

figure;
imagesc(t1)
title(['T-2'])

hi=colorbar('eastoutside');

Simple k = jet(7);
MATLAB Code stk
( D I C O M ) :(T:I:I)Se(l[((')Pli::I:(zl());') % x-axis label

ylabel('Pixels (y)') % y-axis label
impixelinfo()
m = mean(ta(:));

disp(m)




Fle Edit View Help

@ Modules: . awelmmetoslicer r -' Q O E.,_E w Q % é’. ﬁ t - E 0] E‘_ *%" v u l'

)
@ 3DSlicer
A A
[Bicony Load DICOM Data [oara 7 Load Data ,
n Install Slicer Extensions #1 Save Scene and Unsaved Data x
ﬁ(ustnmize Slicer EERMErS
— ﬁ Show options
* Feedback : ' File Name File Format Directory
- & 2019-08-27-Scene.mrml MRML Scene {.mrml) - C: Usersmecs40/Documents

Share your stories with us on the Slicer forum

EX p O rt t O n r rd 1 /-' enabled your research. +| 1Mo series description.nrrd NRRD {.rrrd) - C:/Users/mecs40/Documents

| Output AUC image.nrrd MRRD {.nrrd) - C: /Users/mect40 Documents
We are always interested in improving 3D Slicer, to tell us abd
open Help -> Report a Bug. + | Output ve image.nrrd NRRD (.nrrd) - C:fUsers/mecs40 /Documents
* About

+ Segmentation.seg.nrrd Segmentation {.seg.nrrd) - C: /Users/meca40 /Documents
. 3 ;

T | T1Map.nrrd MNRRD {.rirrd) - C: Usersmecs40/Documents

* Acknowledgment | & t1_twist_tra_dyn - as a 58 frames MultiVolume by AcguisitionTime frame 6_1.nrrd | NRRD {.nrrd) - C: fUsers/mecd4d Documents

Change directory for selected files

* Save scenes as nrrd files:
* Allows you to work on them again on Slicer directly
* Easily opened by MATLAB and Python




https://github.com/PerkLab/SlicerMatlabBridge/blob/master/MatlabCommander/commandserver/nrrdread.m

* Download nrrdread.m and then call the function using your
image data set:

image = nrrdread('Output ve image.nrrd')
T_matrix =[224 224 26]; %[height width #slices]

Mz = repmat(single(o), T_matrix);

(4] Figure 1 — O X

File Edit View |Insert Tools Desktop Window Help

Simple formi=1:26 haas e 5
MATLAB COde Er':/:(:':l:):imaQE.pierData(); o
(n rrd) for F=1:26

imshow3D(M1)

title(['Slice #', num2str(F)])
hi=colorbar('eastoutside');
k =jet(7);

colormap('jet’);

title(hi,'PK Map')

caxis([o 2]);

xlabel('Pixels (x)') % x-axis label A [ ]

. i Window: 1 Level: 1 Auto WIL | []Fine-tune Interval (ms):
ylabel('Pixels (y)') % y-axis label = i e

08
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08

Pixels (y)

Q.5
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02

01

0

Slice# 20/ 26

end


https://github.com/PerkLab/SlicerMatlabBridge/blob/master/MatlabCommander/commandserver/nrrdread.m

