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Abstract

We examined the accuracy and efficiency of phantom by applying the designed phantom in order to
check daily quality assurance easily by objective criteria and to confirm daily quality assurance of linear
accelerator, simulator, and CT—simulator, The results of 10 weeks of linear accelerator output dose using
American Association of Physicists in Medicine(AAPM) daily quality assurance guide were measured within
+1% of error, Mechanical check of laser alignment, optical distance indicator(ODI), CT scanner laser and
alignment of gantry lasers with the center of imaging plane were measured within *1mm, Daily average
working time for daily quality assurance of radiation therapy equipments was 38 minutes, The designed
phantom was easy to install and daily quality assurance was possible with only one installation, The

aspects reproducibility and efficiency as well as accuracy of quality assurance were excellent,
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Table 1. Periodic of daily quality assurance of
radiation therapy equipments

Equipments Procedure Tolerance?
Dosimetry
X-ray output constancy 3%
Electron output
, constancy” +3%
Linear .
Mechanical
Accelerator .
Localizing lasers £2mm
Optical distance
indicator(ODI) +2mm
Safety
Door interlock Functional
Audiovisual monitor Functional
Mechanical
Localizing lasers £2mm
) Optical distance £2mm
Conventional | . .
. o | indicator(ODI)
Simulator
Safety
Door interlock Functional
Audiovisual monitor Functional
Mechanical
Alignment of £2mm
gantry lasers with
CT- the center of
Simulator? imaging plane £2mm
Wall lasers alignment
Safety
Audiovisual monitor Functional

3 The tolerances mean that the parameter exceeds the

tabulated value.
Al electron energies need not be checked daily, but all
electron energies are to be checked at least twice weekly.
9 The simulator and CT-simulator were excluded the checks
related to the image quality of the former and the
dosimetry of the later.

(acceptance test)o|A AFH WA R HH|9 &
AF(output dose)o] thhat A HHOR HAFAS
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9] 94 HEH<S g 7| A A (mechanical) A=
a=a A 9 AP AAFTAAY] St o® gt
ot (safety) =27t diide]l "ok & AFoA
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(b) Insert the plate on the inside of phantom

Fig. 1. Geometry of versatile phantom design for the daily quality assurance
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(a) Setup of versatile phantom

(b) lonization chamber for output dose check

Fig. 2. Setup of versatile phantom and output dose measurement for daily quality assurance
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Fig. 3. Result of daily output ratio(%) using versatile phantom for the daily quality assurance of
linear accelerator in 6MV and 10MV X-ray(2010. April 5 to June 11 of the measurement period)
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Table 2. Radiation therapy equipments for the daily quality assurance of result using QA phantom

Equipments Procedure Average
Dosimetry
X-ray output constancy(06MV) 0.21%
X-ray output constancy(10MV) 0.24%
Linear Accelerator Mechanical
Localizing lasers £ Tmm
Optical distance indicator(ODI) + Tmm
Average Working Time 14.25min
Mechanical
Conventional Localizing lasers + Tmm
Simulator Optical distance indicator(ODI) + Tmm
Average Working Time 7.71min
Mechanical
. Alignment of gantry lasers with the center of imaging plane * 0.5mm
CT-Simulator .
Wall lasers alignment + Tmm
Average Working Time 16.04min
Total Working Time 38.00min

HE*(output dose)?] W3S =A5t Aot} 6 MV X
Aol e FHx Z”ﬂ]——l Al A SAT R F
0 67%——] ZpolE BPow B 0.21%9 WE 5
7HRon 10 MV XH.J AL U 0.54%9 Ao]E H
L Fat 0.24%9 WF Fo 7 o] A= v=
ojsrEe|stal (AAPM) ol ANE B8R £2 o
WolAl Z48 Asteln HZ WE Zol e e g
= 2o SYAFY A4S FAT + AT =T
Ag7t&7] 9 2o F7|(simulator), AANS} R 2%
#7](CT-Simulator)9] #o]#x A= (laser alignment)
¢} 3 AT A (optical distance indicator, ODI) 59
71A14 A ZA(mechanical check) 2L ZE +1mm
ool A SAESUT. Fig. 4= AAE ZYHR7]Y
2AH (gantry) W5l Sl #ojA AEn JdH G
A7 FA49 dA o (Alignment of gantry lasers
HojFn &4

g o

with the center of imaging plane)&
A% £0.5mm oHolN FAEo Hj¢
T AT

E PAAAAE BAHEY H8E RHOR AT
2For mjd A=A E APFT 2HE Fig, 5olA R
ot W Aud Wi F=ddo 2adt FAAZE
<A77 S 49 FHat 142580 2853

transverse plan
(scan direction)

(Center of axial image)

Fig. 4. Alignment of gantry lasers with the center of
imaging plane in CT-simulator
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Fig. 5. Result of working times using versatile phantom
for the daily quality assurance of radiation therapy
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