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Healthcare |

'Y %".

Molecular |

Radiopharmaceuticals
Fesearch Radioisotopes &
Radiochemicals

FDG
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Advanced RadioTherapy |

Paticle Therapy
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Image Guidance
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Scanditronix Wellhofer => IBA Dosimetry

scanditronix Wellhofer is now IBA Dosimetry |

SCANDITRONIX

WELLHOFER







ONE company meets all RT Dosimetry needs!

COMPASS .
Linac &
MLC QA
Relative
Dosimetry &
| Dosimetry Absolute
InVivo Dosimetry
Dosimetry

VISICOIL
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...
Star for Mashine /routine QA

*Daily QA
*Weekly QA
*‘Monthly QA

*Output factor for
‘Daily QA phton and electron
«Weekiy QA ' beams

Monthly QA L
*Energy constancy

Output checks for photon & check

electron beams

Linac start-up behaviour

*Wedge Check
*MLC Check

Energy constancy cheeks for

Symmetry*flatness, photon & slectron bomms -Sym metry, flatness
primary & diagonal axis for P rrm ary an d
. diagonal axis

Light field radiation field Field size & penumbra Field size &
congruence

penumbra

Wedge check !
MLC check ( a’
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SCANDITRONIX

WELLHOFER

StarTrack ™

Star

- The most accurate QA solution

= Air-vented pixel lonization chambers
= Main axis and diagonals

= Additional rows for MLC QA

= Discrete chambers and 2

= build up plates (ph,e) for
energy constancy check

The universal QA solution !
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- areal Star

E
_|

1 Technical specification

= 453 plane parallel ion chambers §+ |

= Air vented

= Automated k(t,p) correction |

= 5 mm spacing R !

= Advanced interpolation: | 5 Z |
Eermi-Eit grld < 1mm g +++++++§_+_+++++_§++++++::t%:::+_.++++§++-+++++_§_++++++ 2|

= Parallel read-out of all channels 3 !

= 10ms read out | H
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OmniPro™- Advance

L1 Truly universal
= Predefinition of setup & queues
= Trend analysis / point over time

» ‘Fast Track’ measurement mode

= LinAc startup behaviour
= MLC and wedge check

= Energy check for electrons and photons

= Light field = radiation field congruence (b
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OmniPro™- Advance

L1 Truly universal
= Predefinition of setup & queues
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OmniPro™- Advance

L1 Truly universal
= Trend analysis / point over time

Z& OmniPro Advance

D[_fglions Equipment  Help

StarTrack_2

Made Taskbar &
@ FisliSize  ~ Filters -
- - - — Time period —————————————
| Ltiruz | Hadiation Ue... = | 4tar | 1ack | bield Sizz
Setup ] i g O Today
v (=] Radiation Device: Siemens O This week
[=] Field Size: 206420 cm () This month
Measuremgnt B [¥] 20.11.2003 Climic 1 Siemens StarTrack 2 © This year
Analysiz [¥] (08.05.2004 Clinic 1 Siemens StarTrack 2
rr—| [v] 19.03.2005 Clinic 1 Siemens StarTrack 2 Test1 10 MeWt 20420 e P ® Between 01.11 2003 ﬂ
A [v] 29.05.2005 Clinic 2 Siemens StarTrack 2 Test 2 4 Mt 200520 cn P
Cdta ] 13.07.2005 Cliric 1 Siemens StarTrack 1 Test2 My 20420 e P and (01012006 []
Data Archive vl 23.08.2005 Clinic: 2 Siemens StarTrack 1 Test1 10 My 20420 Pn © None
[v] 16.04. 2006 Clinic 2 Siemens StarTrack 2 Test 2 B MY 20420 cn Prise
E 1l | I 2 —TestTyppe —————————
FastTrack Mode || Test Details @ Profile analysis
F‘rofile;/; Test iesults over bme | ) Doz output
| Crossine -] Fieldsice -] L show I} | © v sk
O wedge center
— Field sizeresults © Wedge angle
— Field sizetolerance +
- - (O MLEC check
24— —— Field sizetolerance -
O Mone
22 +— m
21—
(O Show test details
E 20 _W ® Analyze the selected tests
19/ =
18 14—
1% 5=
16 t t t t t t t t {
20.11.2003 07.06.2004 24.12.2004 12.07.200% 28.01.2006 °
28.02.2004 156.06.2004 03.04.2005 20.10.2005 08.05.2006
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OmniPro™- Advance

= Analyses of symmetry/ flatness & Penumbra
= Field width & Energy and dose output

%% OmniPro Advance

File Optiohs  Equipment  Help

StarTrack_2 =]

Mavigator Prafiles

7 Prafile View ] Point Dvwer Time ] Profile Comparizon ] Configuration ]

& [EE
Field Width: 11.3Tcm, Center:0.15cm, Penumbra: 0.63cm - 0.03cm
1 1 1 1 1

Setup ) ) e Symmetry: 102.22%, Flatness: 0.78cm - 0.05cm, Deviation: 5.12%
b 'tgc'cbt g i g )dﬂjij £ 7000 T
104 H H H H H -
H H H H H 6000 -+
Measurement & R H H O H aq H P
Analysiz g4 H H H H H P 000+
44 H a a H F 4000
- 2y | " H F 30004
m m —
Data frchive 0 S et b et
2 H H EX 2000+
LEJ 4] H o o f 3 1000+
“astTrack Mode €4 H H H H H F L 15
Lk I He B 9f 1 F
wf &0 8§ HE
ol ] ] 8 )
m = £l = m Ficld Width: 11.02¢m, Center: -0.01cm, Penumbra: 0.65cm - 0.02¢m T
2 5 £ 420 2 4 E BAD12 Symmetry: 104.35%, Flatness: 0.46cm - 0.46cm, Deviation: 2.92%
7000+
Measurements OO0
Data Source [ata Type Datallrit EONIY -
StarTrack 20 Relative [%] 4000 +—
StarTrack 2D Relative %]
StarTrack 20 Ahzalute [cGy) 3000 -
StarTrack 2D Abszolute [cGy) 2000 -
OmniPro Accept Prafile Relative [%]
1000+
i
15 @
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OmniPro™- Advance

! Truly universal
= MLC and wedge check
= Energy check for electrons and photons
= Light field — radiation field congruence

Energy verification Energy verification
plate for electrons plate for photons
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IMRT Quality Assurance Solution

Data Import: TPS dose maps

I‘mRT MatriXX

OmniPro™ I’mRT

OmniPro™ I’'mRT

I’mRT Phantom s I’'mRT QA
. T4
...... OmniPro ImRT
\\mx
f‘ L-:-”‘ ‘/A = Real-time verification of the IMRT
‘ delivered vs calculated planar dose
= Film verification of delivered = Verification of individual and
vs planned dose” integrated IMRT fields
= = Verification of the absolute dose? = Advanced MLC QA
= Basic MLC QA = Light vs radiation field congruence
TSRS = Linac QA m Linac start-up
"\ = Real-time Linac QA

f 7/ = Simultaneous inplane and

crossplane beam profile adjustment

e we e
e, o

ImRT Phoniom
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Universal I'mRT Phantom
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,, The new standard in 2D IMRT verification !“

llllllllllll

- 'E_ ImRT MatriXX
: ) i J
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, 1he new standard in 2D IMRT verification !“

1 020 Pixel lonization Chambers

Sensor type: Vented parallel plate ionization chambers
Chamber dimensions: 4.5 mm, height: 5 mm,
Volume: 0.08 ccm

1 024 electrometer channels onboard

parallel read out, NO deadtime

. 20 MS minimum sampling time

llllllllllll

o Absorbed Dose & Dose rate

e Field Size 24.4 x 24.4 cm2 o rmn"fwixx N

- ——

 Sensitivity 2.4 nC/Gy (Co60)

(bo
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ALL integrated in: OmniPro-I"'mRT

CNTTE———
wfee v a2 F =
:I Lol il ol Ll LA a5 s maEln s

visual comparison
1D profiles
2D isodoses

[

measured data

E
Lol
o — =
S
| b bty WAL Addd A b bl i b A |

sINESAEINET

™ L LD S I M I DO B D 0 B0 B B A ¥
T T T R R Y T PR T
g ¥ ks Mewn —— Dmeww S 0.0 ren g X

L L L 0 448 6

mathematical
comparison

sum

difference
absolute difference
correlation
multiplication
Gamma method
discrete Gamma

S L E ) K ML L e L 4 20 1 e dwls'°n

DTA

TPS data
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Latest development for IMRT / IGRT verification
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Where do DOSE errors come from?

dose

Discrepancies in the magnitude of delivered dose were attributed

to a variety of conditions including the use of inappropriate
data in treatment planning systems and collimator

leaf positioning errors; both of which should have been detected

through the institutions’ quality assurance procedures.
Discrepancies due to the failure of institutions to correctly

model the beam penumbra with a particular planning system
reflected willingness of the institutions to accept the incorrect

model, as the same planning system was apparently used
at other institutions with acceptable results.

----------------
-.
.
.
.,

— Reference data :
set (RTPS-Data) \ =

== Measured data

set (e.g. MatrixXX)

position

dose

Acceptance:
ADpax (€.9. 2 %)
DTA (e.g. 2mm)

— Reference data :
set (RTPS-Data)

== Measured data

set (e.g. MatrixXX)

position

© 2006

Dose difference for small gradients
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Where do DTA errors come from?

The data available for analysis of the irradiated phantoms

yielded an insight into the accuracy of delivery of IMRT at

a cross section of North American institutions. The large

failure rate of approximately 1/3 of participating institutions
suggests that IMRT is not practiced uniformly across the US.

The number of failures in the distance-to-agreement-measurements
could indicate positioning errors but can also demonstrate

failures of other types, including collimator leaf positioning

error, gantry position error, or monitor unit delivery

error. Anecdotal reports from the physicists performing the irradiations
at participating institutions suggest that positioning

errors were not the exclusive cause of the DTA discrepancies.

----------------
a
-
.
»

dose

— Reference data .
set (RTPS-Data) \ *

== Measured data
set (e.g. MatrixXX)

.
aa,
.........
.......

position

dose

Acceptance:
ADpay (.9. 2 %)
DTA (e.g. 2mm)

— Reference data .
set (RTPS-Data) \ *

== Measured data

.
*,
.
.
.
“u
.,
wuba
- T ¥ U

set (e.g. MatrixXX)
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Distance to agreement (DTA) for large gradients



Take CT scan Make Planning

(bo
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IMRT Plan (Prostate)




Dose-Volume Histograms

100 T T
ey
~ "l ““\.,_‘\mmjrn
] ~
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SRS ™
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o s LY
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e T
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¥} 10 20 a0 40 50 &0 0
Dose (Gy)

CTV (clinical target
volume)

Flat, sharp high-dose
fall-off (uniformity)

DVH shows percentage of
organ volume exposed to a

given dose

OAR (organ at risk)

Small fraction with
high dose (parallel
organ), no HD (serial
organ)
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Patient Specific Verification —the whole story

O Prescription defines
doses (DVHSs) for
Target Volume and
OAR

[0 Have these goals
been met ?




Patient-specific Verification ?

arg. Vol/Dose/constraints




RaySearch

Laboratories
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Transmission Detector

Beam model

Dose engine
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file:///C:/WD_Marketing/Presentations/Compass/compass_final.mov

@MPASS Concept

BLADDER

Reconstruct 3D Dose
distribution ! (bCL
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@M PASS

Plan data |[gg ix

Head
Model

Measured :
Response :

Fluence Determination

i ¥ Adapt
i Lid plan data

Y] Y

Predicted response

60 40 20 00 20 40 6O

»
>

Optimize head

model

N

Prediction meets
measurement ?

Y

\ 4

Calculate

Fluence

[cm] ¥

-6.0 -40 -20 00 20 4.0 6.0
[cm] X
]
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Compass Application: Patient 3D dosimetry

Beam model Transmission Detector

7

Dose engine
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@MPASS

2 Com pass

Tools  File  Wiew  Settings  Patient 3D Dosimetry  Device

RN N R W e B e B |

™~ )
¥ i i g
ap Fotent P Dosmety Detector Reconstructe Nodel

Response d Fluence

Reconstructed

. ‘Wizualization Difference Contral
Predicted @ M-P

Response OW-A

O [M-R]-[M-P)

[ &bsalute Difference

b B eam Commiggioning

™
Y Command Engine

@ Onling Surveilance

~ - _
b Patient 3D Dosimetry Predicted

= || Responze |Doxe | 3 Plane Yiew

Dane [ ]
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ot — Dose Computation

File  Tools WView Device Patient 3D Dosimetry

LS M EGEOHAee 1R RO R N |d

i100% -

I Patient 3D Dasimelry:

@

@MPASS

Patiert name:;
Head and neck

Response | Dose | 3 Plane View

Dose
- DVH Graph @ Absoite O Difterence [¥) Discrete color table
1 Statistics
‘[, ® TPedose O Indirectly measwed dose O Dose diference  Dose gamma
1 Floi Min Dose Max Dose Avg Doss
Bl e R 0
\“ oo 736341
1 6.504.47 745264
Coen LN 657347 760411
& E518.07 755410
E 4 Contralatersl Nodes a2 5.297.89
El M coo 809.60 465009
o0 b N
RaySearch :
Laboratories 20 1 :
53 Beam Commissianing :
a i
D onivesuvellance o 4 0
ZX Patient 3D Dosimetry Dose [cGy] (10°3)

Done
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@M PASS

© COMPASS

File  Tools ‘iew Device Patient 3D Dosimetry

Position:-1.00, -6.68, 4.5
Dose Level: 0.00 %

Patient name:
Head and ne«

RaySearch —%¢

Laborator

D Onine Suveilance

Dose Reconstruction

ZX Patient 30 Dosimety Indirectly measured dose

start £ € B o cownss

lane View

1§ shot3.bmp - Paint

Slice: x=-0.99904

151,364, 14.70

svel: 0.00 %

Slice: 2=14.7

1661, 20.10, 7.14
svel: 0.00 %

Slice: y=20.1014




Compass, Visicoil & IGRT / Adaptive Radiotherapy

m

Visicoll




COntinously Monitoring PAtient Safety System
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L VISICOIL

Implantable gold marker
99,8% purity
Length 1to 6¢cm

0,35mm@, 075mmd, 1,1mmJ
dependent on imager (Kv, Mv, Sim,
CT, MRI)

No migration due to coil structure

Only 2 markers needed instead of
3-4 spherical or seed type markers
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Thank you...




