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Delta? — "The difference is clear”




. ____ . .
';‘a’ Analyse der Fraktionsdosis

- | > Schnell

« Abweichung?

* 3D Fraktionsdosis zusammen mit
Patientstrukturen

—>Klinische Relevanz
« Analyse auf Beam- und Segmentniveau

- Ursache

- 4D RT, Gating, Arc,
IMAT, IGRT, Tomotherapy
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IMRT QA — Wo drlckt der Scbuh?

« Zeitraubend, auch fur Plane die OK sind.
» Abweichung entdeckt— Was dann?

— Signifikanz?

— Ursache?

» Zukunftige Methoden (4DRT ...) =
gestiegene Komplexitat:

— Wie Uberprufen?
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Delta?

« 3D Dosisverteilung

— Absolut
— Relativ

« 4D Zeitauflosung
— Synchronisiert mit Strahlpuls
— Individuelle Strahlpulse werden je
nach Status sortiert + gespeichert

« Gating: ON oder OFF

* 4D: Atmungs- oder Bewegungs-
phase

* ARC, IMAT: Gantrywinkel

— Analyse auf Fraktions-, Feld- und
Segment- oder Kontrollpunktsniveau
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Zeltauflosung

ADosis an einer bestimmten Detektorposition
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| Feld,

Feld,

Fraktion
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Fraktions-, Feld-, Segmentdosis

* Analyse der Fraktionsdosis
- Schnell

* Abweichungen?

* 3D Fraktionsdosis zusammen mit
Patientstrukturen

—->Klinische Relevanz

* Analyse auf Beam- und
Segmentniveau

—->Ursache
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Delta* 3D .

« Phantomsubstitutions-
methode

\ « Zwel orthogonale
—. Detektorebenen

., — F0Or JEDEN Einfallswinkel
" —— wird die Dosistopographie mit
hoher Aufldosung gemessen

— Dosisdaten im gesamten 3D
Volumen
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Set up

* Messung wird exakt so ausgefuhrt wie die
Patientbehandlung
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Abweichung?

e Klinische Relevanz?

Display von
- ROI
- DVH
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O SCandibos




. fcandilos Delad® - [Medella, Rygpraden |

[T] Be Edt wow Lech Heb
= R "

B 1 A Mediks - Meoulks, Rypraan = « A Ebdromecsn nof connectad |

l RMabd s Alanila I-'.-:.]I:r'ﬁl
18 Messwied 07 2ER1021LH
0 el BT
« TR 137 39
L cpen i
s TIE 119 IM
T T 430 M
& -.m. T 7T
w - T & 12

T 7w

TN ey | ) Pl

00 B’ £ Ve | [l 20 Pt |

Loona

¥ |

Balkk

=

Ezéﬂaa

z

¥ ]

EdEL S aBEEREER

i i Fraeis

AL T

Trancversa o Asal

i

2|

E 2 % 2 &2 4 8 & & B E & o 2 H =2 &

10 %

LY

)

L e

) 5

) By

0%

B

o)
Stncares ;
friadlal

gl e o
o sasbrmaana
ATViumer
Givigl

@l paintie aby
o porsts: =0
e
asclaguErg
TV gl =1

T Il e
TV s

| FTviumie

= FTiigl its

PTvial sin

é

[EE LA

[

5 mim_Abs, deas: (L0000 Gy Rak

o 12 o gl submaond w0

O ScandiDos




Beispiel
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Abweichung?

e Klinisk relevans?

» Ursache?
- Tiefergehende Analyse ausgehend von den
Ursprungsdaten

Dose at a specific (and fixed) detector position

A1 P A P

S, Time

—

Beam,

Fraction O ScandiDos




Analyse der Mel3daten

Dosisverteilung
— Relativ
— Absolut

Dosisabweichung
— Relativ
— absolut

DTA
Gammaindex
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Analyse der Mel3daten

Dosisvertellung
Dosisabweichung e Fraktion
DTA

Gammaindex * Beam
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Histogramm
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BEV (Kontrollpunktsniveau)

« Gemessene MLC
Position im Vergleich
i zum Leaf sequence
file.

s * Strukturen
|
=] i
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. ____ . .
';‘a’ Analyse der Fraktionsdosis

- | > Schnell

« Abweichung?

* 3D Fraktionsdosis zusammen mit
Patientstrukturen

—>Klinische Relevanz
« Analyse auf Beam- und Segmentniveau

- Ursache

- 4D RT, Gating, Arc,
IMAT, IGRT, Tomotherapy
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Delta?

Cylindrical phantom: @: 22 cm, length: 40 cm
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Delta?

Detectionarea: 20 x20cm
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Delta?

Detectors with high spatial resolution

e
‘
"‘!‘P -
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Delta?

Distance between detectors: Central area 5 mm, Outer area 10 mm

Total number of
detectors: 1069

Q ScandiDos



Delta?

Unique time resolution: Each accelerator pulse is
measured individually and storded with its delivery
status

Q ScandiDos



System Overview

Delta? Phantom Calibration Phantom
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Delta?
Measurement data in full-3D

Measurement and
Semi-measurement
Ray: Rv data

TPS data

Iae
a0 r

Beam: Bu

BEE

o w58 Eg

b Ztseicepeubs.

o TPS data in any point along the ray; ©  Measured data along the ray,
except the measuring plane in the measuring plane
® TPS data along the ray, © Semi-measured data along the ray,
in the measuring plane except the measuring plane.
D(Bu, Rv, Py) = * / D(Bu, Ry, Px)
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Mode of operation

« From TPS: Export of RT Plan,
RT Dose

Treatment Room Control f * From Delta*: Import of RT

Plan, RT Dose

Delta* creates a patient
specific treatment structure

Measurement process is
remote controlled by a
treatment control system

(R&V)

Measurement data are saved

—? ; * Analysis

O ScandiDos



Delta®

Dose data in 3D — evaluation using DVH

D Dose data In phantom .:.| IE-::_.-I -\.-I..- 3.«-_..___ W B s v | ) D Pl @ T Foavon | (1w Flmn * .-DIW:."'H i
i T i o2
- 3D TPS data  om
# TR nus im

* Measured data in
crossing planes

B 23 HHEG
& o o o & e

* 3D semi-measured
data

L Structures

» Patient structures

T G u P

« DVH; phantom dose in . \ 0 o,
patient structure HESEE] \ I
: — = —
* DVH per beam and E - .y = :.-l-_ .II.I AN AF . W, ) PN AN . :-‘-l.l.l.l
plan — E——y
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Delta*
Structures displayed in BEV

B K5_IMRT Prostate, IMRT ~ ||| € Beam's EyeView ||id 20 Planes | # 3D Phantom | CT View| Control Point * - [ Measured Data -
I Measured  2006-03-21 01:22:12 | Wi
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- ST Fied1 0O S e T e e I
e ] 0 cGy
2
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@ 6 Bodly
@ 7 4
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@ 10 Eve, |,
@ M Eye, r,
@ 12
& 13 PTY 1. arder
@ 14 PTY 2.0rder
@ 15 Parotid, 1.
@ 16 :
@ 17 Paraotid, r.
@ 18 durrirmy
@ N pFTY
® = gpinal cord+Smm
@ 2
o m w
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Patient specific QA

 IMAT and Arc

— Inclinometer: For independent verificaton of
gantry angle.

— Data sorted per angle segment.
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Patient specific QA

Gating:

 Beam on/beam off.
Tumour tracking
 Beam on/beam off.

» Delivery of 'moving’ plans according to the
tumour motion phase.

— The tumour moves in position and has the
shape Is deformed due to respiration.
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L
« Patient anatomy
e Tumor

* Risk organ
* Delta* Phantom
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Delta?

« Patient anatomy
e Tumor

* Risk organ

* Delta* Phantom

e Structures in phantom

e Calculated TPS dose
iIn phantom

* TPS phantom-dose
for each structure

O ScandiDos
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« Patient anatomy
* Tumor

* Risk organ

* Delta* Phantom

e Structures in phantom

e Calculated TPS dose
iIn phantom

* TPS phantom-dose
for each structure

« DVH — TPS data in
phantom

* DVH — measured data
in phantom

* DVH — compare
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Delta?

Komplette IMRT QA

 IMRT:
— Step and shoot
— Sliding window

Gating

Tumour tracking
Arc Therapy
IMAT

Integriert in den Arbeitsablauf
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