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Fig. 1. The diagrams and photo-
graphs of the QA phantom proto-
type. (a) Frontal view; (b) sectional
view.

Fig. 2. The photograph of the QA phantom supporter.
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Fig. 3. Diagram of the phantom, piece, and supporter (a) Assembly diagram of the phantom and supporter; (b) demonstration of
angled piece; (c) composition view of the phantom and angled piece.

Fig. 4. Phantom images from (a)
conventional CT; (b) MVCT of a
Tomotherapy unit.
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Fig. 5. Density bar profiles from a conventional CT image.
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Table 1. CT numbers of the density bars.

Material Mean CT number
PMMA 113.3£154
Polyvinylchloride 258.4111.2
Polyoxymethylene 813.6+224
Polycarbonate 122.1£16.1
Teflon 840.7+24.3
Nylon Scrap 99.5+11.3
Polyethylene -103.6114.7
Polypropylene —6619.5

Fig. 6. Resolution plug from (a)
conventional CT; (b) MVCT of the
Tomotherapy unit.

- 123 -



SAILE 2 701 Sa|et ZAME XIZIDIE I8t QA HE AIRS

. Jaffray D, Siewerdsen J, Wong J, Martinez A: Flat-panel
cone-beam computed tomography for image-guided radiation
therapy. Int J Radiat Oncol Biol Phys 53:1337-1349 (2002)

. Hawkins M, Brock K, Eccles C, Moseley D, Jaffray D,
Dawson L: Assessment of residual error in liver position using
KV cone-beam computed tomography for liver cancer
high—precision radiation therapy. Int J Radiat Oncol Biol Phys
66:610-619 (2006)

. Thilmann C: Correction of patient positioning errors based on
in—-line cone beam CTs: clinical implementation and first
experiences. Radiat Oncol 1:16 (2006)

. Kutcher GJ, Coia L, Gillin M, et al: Comprehensive QA for
radiation oncology: report of AAPM Radiation Therapy
Committee Task Group 40. Med Phys 21:581-618 (1994)

=]
=

. Yang Y, Schreibmann E, Li T, Wang C, Xing L:

Evaluation of on-board kV cone beam CT (CBCT)-based dose
calculation. Phys Med Biol 52:685-705 (2007)

. Morin O, Chen J, Aubin M, et al: Dose calcuiation using

megavoltage cone-beam CT. Int J Radiat Oncol Biol Phys
67:1201-1210 (2007)

. Nosil J, Pearce K, Stein RA: Linearity and contrast scale

control in computed tomography. Med Phys 16:110-113 (1989)
P.F. Judy et al. AAPM Report No. 1: Phantoms for
Performance Evaluation of CT Scanners. American Institute of
Physics (1977)

. Fenwick JD, Tome WA, Jaradat HA, et al: Quality

assurance of a helical tomotherapy machine. Phys Med Biol
49:2033-2953 (2004)

10. Yoo S, Kim G, Hammoud R, et al: A guality assurance

program for the on-board imager®. Med Phys 33:4431-4447
(2006)

Development of QA Phantom Prototype for Imaged
Based Radiation Treatment System
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In this study, we developed the protopype of QA phantom for image QA including an additional component for
image based radiation treatment system. The new phantom considered two main parts: Image quality and fusion
accuracy. Image quality part included for daily CT number linearity and spatial resolution, and fusion accuracy
part designed to simulate a simple translation—rotation setting. The CT scans of the phantom obtained from
conventional CT, MVCT of Tomotherapy unit, and both image sets were satisfied the recommendation of spatial
resolution. This phantom was simple and efficient for daily imaging QA, and it is important to provide a new

concept of verification of image registration.

Key Words: QA phantom, Image based radiation treatment system, Imaging quality, Fusion accuracy
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