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Learning Objective

This tutorial will teach you how to perform MR-guided prostate
biopsy using MR-compatible trans-rectal robot with SLICER




Prerequisites

MR-compatible trans-rectal robot: Detailed information
can be found here:

[1] Krieger A, Susil RC, Menard C, Coleman JA, Fichtinger G, Atalar E,
Whitcomb LL, Design of A Novel MRI Compatible Manipulator for
Image Guided Prostate Intervention, IEEE Trans. Biomed. Eng. 2005;
52(2):306-313

[2] Susil RC, Ménard C, Krieger A, Coleman JA, Camphausen K,
Choyke P, Ullman K, Smith S, Fichtinger G, Whitcomb LL, Coleman
NC, Atalar E, Transrectal Prostate Biopsy and Fiducial Marker
Placement in a Standard 1.5T MRI Scanner, J Urol. 2006
Jan;175(1):113-20




Prerequisites

This tutorial assumes that you have already completed
the tutorial Data Loading and Visualization. Tutorials
for Slicer3 are available at the following location:

 Slicer3 tutorials
http://www.na-mic.org/Wiki/index.php/Slicer3.2: Training




B e Mafterials

Since this module (Transrectal Prostate Biopsy) is not part
of core modules, but an external loadable module, just the
installation of Slicer3 would not show this module in the
modules list. There are two possible ways of integrating
this module inside Slicer:

1. Build (not install) Slicer3 from source code; build
TRProstateBiopsy from source code; give the output
path of build to be Slicer’s \lib\\Slicer3\\Modules.

2. Install Slicer3, copy the TRProstateBiopsy.dll file in
\SLICER INSTALL_ DIRWib\\Slicer3\\Modules




Materials

If one chooses Method 1 of integration, then:

 Build Slicer3 (Slicer 3.x), instructions can be found at:
http://www.slicer.org/slicerWiki/index.php/Slicer3:Build_Instructions

* Build TRProstateBiopsy module, source code
http://svn.na-mic.org/NAMICSandBox/trunk/Queens/TRProstateBiopsy/

Set the output path of build to be Slicer’s \\lib\\Slicer3\\Modules

Now, when you run Slicer3-real.exe from the release/debug
directory, TRProstateBiopsy shows up in modules drop down
list

This Is the recommended method of integration




& Materials

If one chooses Method 2 of integration, then:

e Install Slicer3, Slicer3 download page (Slicer 3.2)
http://www.slicer.org/pages/Downloads/

» Copy the TRProstateBiopsy.dll file to
\SLICER_INSTALL_DIR \\lib\\Slicer3\\Modules

Now, when you run Slicer3, TransrectalProstateBiopsy shows
up in modules drop down list

This Is a faster way of integration, however, it assumes that the
‘dll’ file was built in the same configuration as was Slicer3 when
It was installed. This assumption does not hold true often.




Y oo Materials

e Tutorial dataset (< TRPBTutorialDataset .zip>)
« Unzip the folder

« Will create the directories within top level directory
(TRPBTutorialDataset): Calibration, Segmentation,
Targeting, Verification

Disclaimer: It is the responsibility of the user of Slicer to comply with both the terms
of the license and with the applicable laws, regulations, and rules.




Overview

Clinical background and motivation
MRI-compatible robot manipulator
Systems overview

. Workflow

Demonstration with SLICER

1. Robot calibration

2. Prostate segmentation

3. Biopsy targeting

4. Verification
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MRI-quided prostate biopsy:
clinical background

* Prostate cancer, most common cancer in men

e Core needle biopsy definitive diagnostic for prostate
cancer

« TRUS has been “Gold standard” for guiding biopsy
« MRI/MRS offers high sensitivity for localizing tumor
* Robotic access required |n3|de scanner:z2

Fiaure 1.1: Prostate imaaes from ultrasound. CT. and MRI 11-
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MR/I-compaftible robof

 Remotely actuated manipulator

« Operates inside a conventional high-field MRI scanner
(higher SNR) as opposed to open bore scanner

« Employs trans-rectal access to prostate

Flexible Shafts Endorectal Coil

Positioning Stage

] Biopsy Needle
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Systems overview

Closed MRI scanner

Targeting Robot

Farameiers Patient

Realtime
Tracking

Physician

Physician's
__Interface Robot

i osition N
e
] 4F[[Dmmmﬂumr'u'lﬁtl Scanner

| /,'—*}-\II mages Computer
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Workflow

1. Acquire a calibration volume, calibrate/register robot to
MR coordinate system

2. Acquire targeting volume, pick/mark biopsy(or seed)
targets

3. Perform biopsy
4. Acquire validation volume, with needle still in

5. Perform validation analysis

-17-
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Clinical background and motivation
MRI-compatible robot manipulator
Systems overview

. Workflow

Demonstration with SLICER
1. Robot calibration

2. Prostate segmentation

3. Biopsy targeting

4. Verification
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Demonstration with SLICER

1. Robot calibration (registration)
2. Prostate segmentation

3. Biopsy targeting

4. Verification

T
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 [Transrectal Proslate
Biopsy GU/

IEI IEI Mk Trassechl Prste Bopsy  —J

@ 3DSlicer A

¥ Help & Acknowledgement B

N EEE

A - Select << Transrectal Prostate Biopsy >> from
modules list, GUI loads up with “Experiment” frame
and “Wizard workflow GUI” frame

B - Workphase frame depicts which step you are currently
in, can also be for navigation a particular step directly

C - “Load experiment” to load any previously saved
intervention

D - “Save experiment” to save the experiment

E - Wizard workflow GUI, as an intuitive interface to
perform the intervention step-by-step; here, it
illustrates the first step of calibration; each step’s
wizard GUI is explained in the following slides

= wWorkphaze Frame

[¥] Calibration Segmentation

Targeting

werification

“* Experiment Frame

TR Biopsy Parameters | TransRectal — o= Active volume: 1
-

)

£ Load experiment

& save experiment

* Wizard

1/4. Calibration

Perform robot calibration.

£ Load calibration settings

D Brovwse for Calibration Yolume DICOM Series |

Reset calibration

Approximate Fiducial Dimensions x
wia 3 Hfs 4 ofs 4

Fiducial Thresholds *
L

1

s

L

Radiuz And Angle *
Radusf3s 3 Initial angle [0

Segmertationedistration Resuts x

Matker 1 (centroid): |

Marker 2 (centroid):

|
Marker 3 (centroid): |
|

ALY

Marker 4 (centroid):

e —

¥ Manipulate Slice Views

T Manipulate 30 Yiew



Calibration
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/ ISlicer G U /

Calibrate step wizar

Load/save/reset

A - Click to load a previous saved calibration

B - Reset calibration completely, new marker guesses
C - Click to load calibration volume dicom series

D - Save the current achieved calibration

E - Re-segment markers with new set of segmentation
parameters, not giving new guesses; this button
becomes active if calibration has been done at
least once

-l Mcdn ks l Tians el Ptk Blpsy  —1 | [_
'
i

E

[¥] Calibration Segmentation

™ Expetiment Frame

3DSlicer

S

Targeting ||| Wetitication |

* \Wizard
14 Cglihrminn

Perfarm rokot calinration:

£ Losd caliration settings B Reszet calibration |

E} Browse for Calibration “olume DICOM Series

Epprosimate Fiducial DImensions - x
w g 4 Hfs 3 ofs 4
Fitucial Thresholds - X
1 L]
d NN
s L]
« Il T
;-Radius And Angle -

Radius [35 E[: Initial angle |0

Segmentstionfegistration Results

Marker 1 (oentroid) [

I
Market 2 (eerteoid): [ [
[

iv"lérker} .é'(beritmj'd): [

o

iv"l%rker 4 J:E-eritrojd): [ [

Axes angle(n degrees, should be 371
xes distanceinmm, shoudbe oy [

n Save calibration | E Re-zegment || —d

T Manipulste Shice Yiews

¥ Manipulste 30 View



Modks: | TiRsecnl Prete Blpsy  —d | sea
4
]

_ Calibrate step wizard "~
€ GUI =

[¥] Calibration | Segmentation

™ Expetiment Frame

S

rergetin || Weteton |

* \Wizard

14 Cﬂliprﬂtinn

Marker segmentation parameters R

£ Losd caliration settings | Reset calibration
2

D Browse for Calibration “olume DICOM Series |
A - Approximate fiducial dimensions for morphological A EjE 2 5
filtering ' - i

Bl m
q BN
B - Threshold for each of the four markers on robot to sl

aid segmentation B e

T

- Radius And Angle - =3
Radius Ess E[: Initial angle ED -:ﬂ

- Segmentationfegistration Results - X

C - Readings on the robot D | i [

Marker 2 teentraidy |

Marker 3 foertroidy |

D - Segmentation/Registration results displayed here

[

[

T
Marker 4 (eertroicy | i i
Axes angle(in degrees, shoul be 37) |
Axes distance(n mm, shoube 0) |

& save calibration | | Re-segment | | |

T Manipulate Slhice Yiews

T Manipulste 30 View




1 - Click “Browse for
calibration dicom...”

2 - Dialog box appears

3 - Navigate to desired
directory
(TRPBTutorialDataset
\Calibration\)

4 - Select any one file in
the directory

5 - Click “Open”

Madns:

=]

Traus rectl Preetat Bpsy

EXPEFIMENT Frame

TR Biopsy Parameters | TransRectal Active Volume

£ Load experiment

“ mizard

]
==

1i4. Calibration

Perform robot calibration

= Load calibration settings

I __j Browvse for Calibration Yolume DICOM Series ! I l

Approzimete Fiducial Dimensions

wis 2 s = =
Ficucial Threshalds

LT ‘9

2 [ 3

P e
| ‘s

Radius And Angle

Radius |35 j‘ Initial angle |0 él

Segmentationiregistration Results

I
.
I

T

Axss angle(in degrses, should be 37)
Axes distance(in mm, should be 0)

[ save calibration

Marker 1 (centroid):
Marker 2 (centroid).
Marker 3 (oentroid):

Marker 4 (centroid)

¥ Manipulate Slice Yiews

¥ Manipulate 30 View

=

[ save experiment

Reset calioration

B [ 0ad calibration dicom series

File name:

Files ot type: [DICOM Files ()

g
Q-R-Aa
B I 20080330

=3
4

dicomcache. dat
index dat
MP_4822504b1afdM cB.dem
MR _48e2504b305e 3705, dom
MR_48e2504b5be7 3544, dom
MR_ 4825040511911 .dom
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i) HeatTest1

) HeatTest2

) HeatTest3

=) MeedieConfirmation_Series1
=) MeedieConfirmation_Series]
) MeedleCorfirmation_Series
) MeedleConfirmation_Series
) T2_Aw_FSE_Series11_Targ
) T2_5ag_F5SE_Series12_Tar
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I

MR_48e2504b7d0304b2. dom
MR _48e2504b7d758c0c. dom
WR_48e2504b7dbi1 780.dcm
MR_48e2504b7e17eb7e. dem
MR_48e2504b7ed3877.dem
MR_4822504b7efdbf03.dom

MR_4822504b7f6e3281 . dom
MR_48e2504b7(Ffdc26.dom

MR_4822504b7febd57 2. dom
MR_4822504b3dde0b7b. dem
MR_48e2504b1 7ebeb?5. dem
MR_48e2504b23d53528. dem
MR dRePRNARIThARRT dem

16 KB
311KB
140KB
140KB
140KB
140KB

140KB
140KB
140KB
140KB
140KB
140KB
140KB
140KB
140KB
140KB
140KB
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03/24/09 15:17:44
09/30/08 121318
09/30/08 12
09/30/08 1214
09/30/08 1214:08
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09/30/08 1214:06
09/30/08 1214:08
09/30/08 1214:06
09/30/08 1214:06
09/30/08 1214:06
09/30/08 12:14:08
09/30/08 12
09/30/08 1214:06
09/30/08 1214:08
09/30/08 1214:08
09/30/08 12:14:08
09/30/08 1214:04

nasanmng 1‘)1.m5
’

|MR74852504b5f|ec249 dem

Open

Hone

=

cancel
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&= Callbrate step

1 - Select the parameters

In any of three views,
wherever the marker is
best visible:

2 - Click first marker
roughly at center

3 - Click second marker
roughly at center

4 - Click third marker
roughly at center

5 - Click fourth marker
roughly at center

[2 30 Slicer Version 3.3 Alpha

File Edit WView Window Help Feedback

EXErIMEN Frame:

TR Biopsy Parameters |

£ Load experiment

* Yizard

L 1/4. Calibration

Perfarm robiot calibyation.

£ Load calioration settings Reset calibration

| | (dcDevelmRect . bettec248 dem | 1

r‘\ iDSlicer ] e
SEL]

T 1| [4] [7] [ BB
Febmat

.
b

EBIX

==

% e
s, o

Transkectsl —i 5 Active olme: |Lpate_p!

I save experiment

Approximate Fiducial Di

menzions x

Il EE ER

Fidurizl Thresholds

3 ok el

+ [T

2L

(| Bl

4N

Radus And Angle

Racius |35 H: Initial angle |0 H:

% -

5 7
i 7
, -

Segmentation registratio

Marker 1 (centroid)

|
A || Marker 2 (eentroi

Marker 3 (certroid)
Marker 4 (certroid)

Axes angle(in degrees,

Axes distancelin mm, should be O

[ save calibration

1 ™ wenipuiate Siice Views

1 T Manipulate 30 View:

T ]
I
I I

[ T T
shoudbe sy [

aEE

S TAmm

-25-



& Callbrale step -- results

1 - Results displayed

2 - 3D visualization of
registration, depicting
two axes of robot
(probe and needle);
gives an idea of
coverage

3 - Click “Next” if
satisfied with results

2 3D Slicer Version 3.3 Alpha
File Edit View Window Help Feedback

& &

!’9 3DSlicer

IR DIURSY PRINENIEETS | TransRectsl —

£ Load experiment

* Vizard

Madiks

1/4. Calibration

Perfarm robot calibration

£ Load calibration settings
:J CrDevelTRect.. bEtfec249.dom

Approximate Fiducial Dimensions

wls

Hufs

Fiducial Threshaolds

1T }g
2] [9
sT_LT [9
a0 1T ]

Radius And Angle

Radius [35 ;I: Iritial angle |0 4

ALIYE WUIUNE, |Gl )
-

& save experiment

Reset calibration |

Seomentationiregistration Resutts

Marker1 {centroid)
Marker 2 {centroic):
Marker 3-(centroid)

Marker 4 (centroid):

Axes anglelin degrees, should be 37) [41 03
Axes distance(inmm, should be 03 |0 60536

1

[ ssve calibration

.@_\, Segmentation complete!

¥ Manipulste Slice Views

™ Manipulate 30 View

Mext =

Trarswchl Proci Bopsy  —1 E E lz‘ Satch modi e

& o] (& = @] &

[= [ = E

g

" g Reomat — S e
_. ] Hore =i : WF_Lskm
=R

a1y
‘ L
— i
S =
ey
2 I
h
E Rebmat Hare == E;‘ Rebmat =i E Hore =i :
] howe WR_Ldm = ‘ o —i [5|iE] Mt ==
BI[=]l fs?.aas B=[=]f 30,831
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&=« Callbrate step -- results

P

National Alliance for Medical Image Computing YA



Prostate Segmentation
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& Generate the seed image

 Use the Slicer3 Editor:

— Load the volume
(TRPBTutorialDataset\ToSegment.nhdr)

— Label 1: background seed, blue
— Label 2: object seed,

AAAAAA
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. Segmentation step
wizard GU/

1 - Click to load the input volume (Load from directory:
TRPBTutorialDataset\ToSegment.nhdr)

2 - Click to load the seed volume (Use the seed
volume generate in previous step or load from
directory TRPBTutorialDataset\seed.nhdr)

3 - Set output volume (Set “Create new one”)

4 - Segmentation parameter “Beta” to 0.001

5 - Press to start the segmentation

A O WODN PP

@ 3DSlicer

¥ Help & Acknowledgement

“ warkphase Frame

@ @ Mesinks: Traes rectl Proste Blpsy —d E @ ’:
4
L3

Calibration [®] Segmentstion Taroeting “erification
™ Expetiment Frame
* \Wizard
2/4. Segmentation
Perform prostste segmentation.
[:| Broweze for Input Wolume Inpost ' olume: 1 :
[dBrowse for Seed Volume Seed Yolume: — :
Dutput Walume: =
-
Parameters x
Beta [ [poor
5 | Segment
= Back Mext = Help

¥ Manipulate Slice Yiews

¥ Maripulate 30 View



= “3DSlicer

Generate mode/

e Use the Slicer3 Model maker module:
« Use the volume generated from previous step as input

SOISTICE e S0 12 =TI
tousw Wrooe Bep et

Creas vhlpi

cccccccccccccccc

= hearipuat: Elie vews

B EEEEE

WA AN R

-

(el AP
] [=1/E5)
[eT)E
HE )
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Targeting
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. o & &
largeting step wizard",, ~

A - Click to load the targeting volume dicom series

B - Controls to key-in the target RAS coordinates
(conventional method is to just click using mouse)

C - Drop-down list to choose from available needle types

D - Multi-column scrollable list, that would display each
target, along with all the relevant information about
targeting parameters of the robot to reach that target
location

E - One can delete a certain target, by first selecting the
target from the list and then clicking ‘Delete’

F - Message/instruction display area

F

wone: | Tawecapsesie — | [ 4] [0 ] |_

¥ Help & Acknowledoement =1
* Workphase Frame
Calibration Segmentation | X Targeting Werification |
¥ Experiment Frame
* izard
3/4. Targeting

Select targets and prepare for hiopsy.

D Browse for Targeting aolume DICOM Series | I

[
Ras: | | | Acd

Meede type Biopsy —

Meedle type

L

E Delete

Select needle type, then click on nmage to add a
target

= Back hlest = Hel j
-

¥ Manipulate Slice Views

T Manipulate 30 View



& [oad largeling dicom series

1 - Click “Browse for = [ SllH
targeting dicom...” B e

Repmat

L

noe

Howe

L

ME_Lem

¥ Help & Acknowledgement

* ‘Wiorkphaze Frame

. Calibration Segmentation | ] Targeting ‘erification
2 - Dialog box appears

=
Wizard B 13 select File
3/4. Targeting o
Select targets and prepare for bigpsy. dicomcache.dat 03/31/0918:31:14

- nde dat 09/30/0812:31 14
- - [ 1Browse for Targeting Volume DICOM Series | - MA_48e2544e 3058767 dom 09/30/0812:31:12

3 _ N avi g ate to d esire d — - 2 2 HealTest! MR 8862544841 2205 com 03/30/08 123114
I T ) HealTest2 MR_48=2544¢5d77400c. dem 09/30/08 12:3112

| | ) HeatTests MP_ 48254 4eBI5h005 dom 03/30/08 123112

B3 NeedleCanfimation_Seriesi MR_48e2544e7hbda5e0.dom 03/30/0812:31:12

| MR_482254427dfef38b. d 05/30/0812:31:14
d | re Cto ry e feest —| @ NesdeConfimalicet Serca} M 450 4eTICHaEE e 08/30/08 123112
| 3 () NeedleConfimation_Series1 MR_ 4825448113574 dom 09/30/0812:31:12

. [ ——— T SeEeT =) MR_d8s2544e7 2ed?7dc. dem 08/30/0612:3112
50 T2 A FSE_ Series1_Targi MA_48225446757cB45 dom 09/30/06112:31:14
= = MA_ 48225448 067d36 dem 09/30/0612:31:12

el
Ly Tesag Fat_seiesle_lai MP_48e2544eb7b3412.dem 09/30/08 12:31:12

. D test MA_4822544sbe7cId8b.dom 09/30/08 12:31:12
£ Nih2 MA_48=22544ebfbE5261 dom 03/30/0812:31:12
argeting = i 4
) doc

Experiments MR_48e254decliidiBe.dem  T40KE 08/30/0212:3112 =
TRectal MR_48e2044eflelab81.dem  T40KE  09/30/0812:31:14

L F_ 5 medafidnets-2 £.4 :J MR dRe3RddefifdeReR dem 14N KR M9M30MNR12-31-1 :I
T 5
. . 4 o) Filename:  [WR_48e2544ce9169257 dom I Cpen
4 - S e | e Ct an y O n e fl I e INn Delete | Fies of type: [DICOM Files () =] Cancel

Select needle type, then click on image to add a

the directory

5 - Click “Open” cow [ver | o |5

¥ Manipulate Slice YViews

¥ Manipulate 30 View
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{B 3DSlicer

1 - Select the needle type
from drop-down list

I3 3D Sticer Version 3,3 Alpha
Fle Edt Wiew MWindow Help Feedback

]| e

@ iDSlicer

2 - Key-in ‘RAS’
coordinates

or

™ Workghese Frame

Select targets and prepare for biopsy.

(LG DevelRect. £615H0B05 dom !

nNo

Pick biopsy largels

2’ - Navigate to desired  1[= = .

.
b

. . o, | Nesdepe | Rl location | P faion | el
413,406,210 | Reachable | -28.004447 | 37
slice in any of three N A
3 | Biopsy 39,302,274 | Reachable | -33.002409 | 31,
- - 4 | Biopsy 82278,275 | Reachable | 13.025219 | 26
VIeWS and pICk a 5 | Bispsy 100,280,305 | Reachable | 9675253 | 25
1 6 | Biopsy 325,452,328 | Reschable | -20009761 | 32

. .

targ e't by CIICkIng 3 8 | Biopsy 94,360,392 | Reachable | 8536241 | 25

a1 EEF BoHNEEEDEEEE ¢

B e

D

=8

e i

nnnnn

44444

— :
—E@ s ot =
[eresr [ D[] (11 =

eeeee

3 - Target and its
targeting parameters

Select needle type, then click on image to add a targef

populated in the list

 Wenipidats Sice Views

 Meripuate 30 View

4 - Target shows up in
the 3D view

r— @

-35-



.~ 3DSlicer

Pick biopsy largels

File Edit View Window Help Feedback

Hodvks: Transectl Proctik Blopry  —d

@ 3DSlicer
¥ Help & Ackriovelsdgemant
¥ Workphase Frame
™ Experiment Frame
= Wizard
3/4. Targeting
Select targets and prepare for biopsy

(_:] C:DevelTRect. efi5h0b0S dom

RAS:

[ 1T T ]

Needls type

Biopsy

Reachable

1 Biopsy 41.3. 406, 21.0 | Reachable | -28.004447 | 37
2 Biopsy 05,336,243 | Reachable | 21.854806 | 30.
3 Bliopsy 38.9,30.2,27.4 | Reachable | -33.092403 | 3.
4 Biopsy 82,278,275 | Reachable [ 13025213 | 26
5 Bliopsy 10.0,28.0,305 | Reachable | 9875253 25.
B Biopsy 33.6.45.2.32.8 | Reachable | -20.009761 | 32
7 Bliopsy 93.6,19.9,36.8 | Reachable | -38.217034 | 23,
8 Biopsy 9.4.36.0.39.2 | Reachable | B.E36241 b
9 Biopsy 102,125, ... | Outofrea.. | 84627450 | 51.
« I j_l

Delete

Select needle type, tlien click on image to add a target

<Back | Mext= Hel

T Manipulste Slice Views
¥ Manipulate 30 Visw

30 anly layout




@ 3DSlicer

1 - Scroll, and select
from the list, the
target which you
want to biopsy

2 - The target is
marked red and is
brought to view in
all three orthogonal
views 1

3 - In 3D view, target
selected and the 3D
needle trajectory
visualized (very 4
useful feedback for
clinician)

File Edit Yiew Window Help Fesdback

o
'i‘ 3081
eeeeeeeeeeeeeeeeeeee
Worky
| amertation | [ Tergeting Werfioal |

96,483,357 | Reachable

eeeee

T FEF— BE 7]

Select a specific target, and
perform biopsy with robot

I3 30 Sticer Version 3.3 Alpha

.
b

£ zf

2 e 4:‘,-

Fenma

- /
/
/
|
nnnnnn e =]

Needle type: Biopsy

RAS location: R 40,7, A 41.1, 5210
Reachable: Yes

Depth (cmn): 12.7

Device rotation (degrees): -27.5
Needle angle (degrees): 37.5

\\\\\\\\\\\\\\\\\\\\

s (3

®
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“ . Select a specific target, and
- perform biopsy with robot

4 - Targ etlng I3 30 Sticer Version 3.3 Alpha

File Edit Yiew Window Help Fesdback

displayed -

eeeeeeeeeeeeeeeeeee

5 - On the robot, set the ===
device rotation, and
needle angle values ...
to as computed and s |
displayed for that ..
specific target; fire 1 [t
the needle to :
perform the biopsy!

s (3 ]

eeeee

PS: Robot is not i
Reachable: Yes
Depth (cmn): 12.7

software actuated, ONe  |mrammms.ss
has to manually set the —*¢
parameters and —

perform biopsy = —
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B e Visualization capabilities

Turn slice visibility ‘on’ for better Use Slicer’s re-format widget to re-slice

visualization of target within anatomy in arbitrary orientation e.g. along plane
of needle trajectory
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Verification

-40-



Verification step  |°F ~ — ~===eh

wizard GU/ -

¥ Help & Acknowledgemert

A - Click to load the verification volume dicom series  Werighase Frane

Calitarstian

Segmertation Targeting [¥] ‘erification

¥ Expetiment Frame

B - Drop-down list to choose from available needle types | - e

44, Verification

Select targets and prepare for biopsy.

C - Multi-column scrollable list, that would display each gc'”“=||

target, along with the error calculations if the target =

was validated 1 Biopsy 41.2,404,2.. | Reachable

2 Biopay 70,209,218 | Outof rea...

3 Biopsy 43,428,269 | Outof rea...

4 Biopsy 36.8.17.3. 2., | Reachable

. ... o ] 5 Biopsy 3.6, 44.0, 2., | Reachable

D - Click ‘Compute Error’ to initiate verification process © |y 49209 25 | et
E - Message/instruction display area : i

D CopmuteError

E Select the target from list, then click on image to indicate needle position

= Back Help

¥ Manipulate Slice Yiews

¥ Manipulate 30 iew:




.~ 3DSlicer

L oad verification dicom series

1 - Click “Browse for
targeting dicom...”

2 - Dialog box appears

3 - Navigate to desired
directory
(TRPBTutorialDataset
\Verification\)

4 - Select any one file in
the directory

5 - Click “Open”

[ Transreewl Pl Bepry 1 |

DSlicer

)

4

~ Help & Acknowlzdgement

“ Workphaze Frame

Calibration Targeting

Segmertation |

~ Experimert Frame
= Wirard
A4, Vertfication
“Select targets and prepare for biopsy

Browese for Yerification Yolume DICOM Series ! I l

Hesdle type Biopsy

Needle type

41.2,404, 2.
70209218
43,428,264
368.173.2
346,440, 2
49,289,335
3181823

Reachable
Out of raa

Out of rea
Reachable
Reachable
Reachable
Reachable

| CopmuteEr

Select the target from list, then click on image to indicete needle position

Femmat

e

Hoxe MF_Ldew

=

dicomcache.dat

index. dat
MA_48e25asf1fffc225.dom
MR _48e25aef2befbfc. dom

10/14/08 16:2212
09/30/08 12:59:30
09/30/08 12:59:30
08/30/08 12:53.28

MP_4Be25acf3ci7E567.dom  T40KE  03/30/08 125330
i MP_4Be5aciecddertder  T40KE  D3/20/08 126930
= MA_40e25aefSiriEEdE dom  T40KE  D3/30/08 125920
- MP_4Be75aeiSieiRido dom  14NKE  DA/AN/0G 125330
Hemalfmst] MP_4Be25acibdciiZidom  T40KE 0/30/08 125330
) HeatTest2 MA_4Be25aef7ble7ed5.docm  140KE  09/30/08 12:59:30
) HealTest3 MP_48e25aciTebbdell dom 14N KR DA/AN/08 126330
 leadil nfisatiossiaial T agall 4Bed5aci7iibdetldom  T40KE  09/30408 125330
I 3 e e Eart e et %_weZSaeMScbeadem T40KE  D9/30/08 125930
- - 4BsBaefTHISE2 dem  TAOKE 09/30410 125330
= - W 48e25aef77lehi0t dom  14NKE  DA/AN/08 126330
() NsedieCarifitmation Seriss15_Targetd -

) T2_#x_FSE_Series11_Target] GBS e
@ 12 520 FSEs ez Targe] MR_48s2Bacibiefafab dom  140KB  D3/30/08 125928
Dtest MR_48e2bacicile869.dom  140KE  09/30/08 12:69.30
3 Nih2 MA_4Ge5asictedddd dern  T40KE  D/A0/08 125930
_‘lJ Al - LJ MP Afe?RasfeaTd?Ael dern TANKR  N8/NMNA 12-R9- 28,

S 5

File name: IMR74BEESSEIba4EfQEh dcm

Open

Files of type: [DICOM Files (9

| <Back Help

¥ Manipulste Slice Views

T Manipulate 30 View

Cancel
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@ 3DSlicer

1

AN

Verify a target

Select the target from
the list to validate

Click ‘Compute Error’

Click to give needle
end
1

Click to give the other
end of needle

Needle placement
error calculated and
displayed

I3 3D Slicer Version 3.3 Alpha
Fle Edt View Widow Holp Feedback

fﬁ‘ DS licer
* Help & Acknowledgement

* Workphase Frame

Calibration Segmentation

Targeting [¥] *eritication

¥ Experiment Frame
“ Wizard
4. Verification
Select {argets and prepare for bigpsy.

(1 C:iDevelTRect. . (7hieTeds dom

Heedis type | Biopsy

3 Biopsy 336,438, 2.. | Reachabls
4 Biopsy 76,289,335 | Reachable
5 Biopsy 33.0,446.3. | Reachable

2 CopmuteErrar

el type: Biopsy
RAS location: R 41.7, & 40.8, S 1810
Reachable: Yes

Overall error(mmy; 0.5

15 axis error (mmy 0.0

AP axis errar (mm: 0.0

|

mos | Tt stk o —1 1= @] g ¥

L

EBX

,:!3 Clicked 15t marker at 41.8 41.412.0

™ Maniulste Slice Views

™ Manipulate 3D View

=« Back

Help

“Blopsy. |
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Conclusion

* End-to-end application for performing a MR-guided
prostate intervention using SLICER is presented

e Intuitive graphical user interface to interact with the data

 The NAMIC Kkit’'s open-source environment allows
clinicians and researchers to share data and solutions
to common problems
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