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RPC Role in Evaluating
Respiratory Motion

mNCI protocols required to address

respiratory motion when IMRT used
m For intra-thoracic tumors and other locations

mRTOG 0438

= Liver primary and metastases (no IMRT)

mRTOG 0618

s SBRT lung (IMRT permitted with approval)
mInstitutions required to demonstrate
capability

s RTOG has written requirements
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RTOG 0438

m Organ motion due to breathing must be documented
m Tumor or diaphragm motion must be recorded

m |f the cranial caudal motion of the diaphragm is
< 5mm, shallow free breathing is permitted

m Active breathing control (ABC), voluntary breath hold
or gating must be used. End exhale is preferred.

m |nstitutional reproducibility data regarding patient
setup and tumor targeting must be provided to the
physics and image guidance committees.
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Stereotactic Liver
Phantom




QuickTime™ and a
Cinepak decompressor
are needed to see this picture.

MDACC: M. Fitzpatrick, T. Guerrero
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QuickTime™ and a
Photo - JPEG decompressor
are needed to see this picture.



Credentialing Procedure

® Institution requests phantom
m Priority based on several factors

m RPC ships phantom/moving platform
Institution fills with water
Performs imaging

Prepares treatment plan

Delivers plan

Drains water

Returns phantom

m Institution sends data electronically to ITC

m RPC compares measurements with plan
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Dynamic Liver Phantom
Irradiations (for RTOG 0438)

m 6 Institutions requested for credentlallng
m 2 received phantom twice

m 4 have passed

m 2 failed due to sup/inf shifts
= Both using free-breathing limited to 5 mm
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Liver Phantom Delivery Using
Free Breathing (5 mm) L-R




Liver Phantom Delivery Using
Free Breathing (5 mm) S/l
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Liver Phantom Delivery Using
Gating: A-P
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Liver Phantom Delivery Using
Gating: S/I
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Irradiations with CyberKnife

P. Nitsch, TH-D-Aud-5: 2:18 pm

12



HHHTE
RPC Lung Phantom
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Modifications to
Phantoms

for IGRT

m Two phantoms
modified to add
fiducials,
Investigating
methods to add
anatomical
structures for image
guidance

T . e v 2
W@Vd AAPM 2007



MultiPlan™ System Contowr  Align visualize " Plan QA Settings

Setup laacentric | . Evaluate Fimeture
Colimator Sea Tabks | Loy Hos S Tauget Voluma:  PTV
PV =l
Size  TmP1 | TmP2 | T3

Critical Volums:  Dulsadafom

(A RN
EEEEEEEEEEEN
EEEEEEEEEEEN

B Min, MU I |
am-uuﬁ |

Tanged Boundary Dhstanca |

1 B0 A
E_l mim J Tolal Mug

. ' Bl B TH.ES
' : \ Max DoseicGy) 7244 21 | Max WU 09448

Croakn Plim J
Plansing Aol i | i e ; Poinl Corstrant & Constraints

Sarmplen B Rt - e BT - o .
- R Min{ cGy ) | Min Wesght | Man[ cGy § | Man Vg
T e -
B Max MUNode | e———— . 0.00 000 00

ED00.00 7200 00
Lism H Frsacdint
& Use High — i S000 0

SO0000
18000
20000
SO00UDD
SO00U00
ELEEILL]
L LERLL]
B LR
20000
20000
20000

o
L
7

=1

G rrLOeEecEs s RS
-~ )

Compuile g

4y
Hizaarl .

[ Liows Fras; I V'
= 0.00
B Show Colimalorn cenriay 0D
o il : 0.00

00

aﬂaaaﬂaﬂﬁﬂaaﬂa




Phantom Alignment

synthetic lmage A

synthetic Image B

Camera Image A

Camera Image B
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Ohverlay of Images A

Overlay of Images B
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Model of Respiratory Motion
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Evaluation of

700 - Stationary
00 Cosine
= A\ — Iegala:
G 500 - e +3%(1 Smum
T Ny || ——-3%1 Srm
2 400 ~ . |,
= r | GTV | X I
1T "N
: ' PTV .
£ 200 - - i | »
100 - Il | | :
[:I l I T T T I l | 1
60 40 20 0 20 40 a0

Distance (num)

Figure 5. Supenor-Inferior Dose Profiles






