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The accuracy of radiation therapy dose administration will affect
the treatment outcome. The implementation of radiation quality
assurance operations needs to combine with clinical actual inspection
and dose verification. Through continuous and complete review, the
quality of radiation therapy will be improved. The objectives of this
research project are as follows: 1. Inspection of radiation safety and
medical exposure quality assurance of domestic radiotherapy
equipments; 2. Review the implementation methods and results of
quality assurance operations for new radiation therapy technologies; 3.
Improve the professional ability of domestic radiation therapy
exposure quality assurance personnel. This project will conduct a
series of inspections on radiotherapy equipments across the country to
ensure radiation safety and quality of treatment for patients. In 2022,
111 radiotherapy equipment were measured and all of them were
within the acceptance criteria. 41 radiotherapy equipment with image-
guided radiotherapy systems were audited, the results were analyzed
in statistical graphs. The information of examination and assessment
of medical physicists in different organizations were collected, and the
videos of quality assurance procedures for linear accelerator and

brachytherapy were made.

Keywords: radiation quality assurance, radiation safety, radiation

therapy dose
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Purpose 10054
The accuracy of dose delivery will affect the o s
radiotherapy outcome, and it is extremely 0% T

related to quality assurance. The project
evaluated quality assurance of radiotherapy
equipment in Taiwan to ensure radiation safety
and quality of treatments for patients.

Beams(%)

0,085 2-3%

+0%-+0.5%  +0.5%-+1%  +1%-+1.5% +1.5%-+2.0%

Methods and Materials

Figure 1. The results of output accuracy of linear
This study investigated detailed information and accelerator.
quality assurance measurement of radiotherapy 100%
equipments, including linear  accelerators,
brachytherapy systems, tomotherapy systems, o # fcton pen)
cyberknives, and gamma knives in Taiwan. The
machine models, phantom types, ion chamber
and electrometer calibration reports, the
worksheet parameters were recorded before
quality assurance measurements. The project HOUVIOSK HOSHHIS HIN°ILSN ELSNSE2O% 2%.<Lmm >2%.<2mm
evaluated dosimetry by on-site visiting, using Figure 2. The results of contral axis dosimetry parameter
ionization chambers and phantoms to ensure the consistency of linear accelerator.
results meet the tolerance. The quality assurance
items included output accuracy, central axis 90%
dosimetry parameter consistency, beam flatness
consistency, beam symmetry, and source strength & sox

# Photon beam({%)

= Phoion beam(%s)
68.6% 67.4% = Electron beam(%a)

E so%
accuracy. 3 o
25.6% 34.4%

Results o

According to the surveyed data, there were 1

154 linear accelerators, 35 brachytherapy HHUI05%  HOSNHI%  HINCELE%  15%-:2%
systems, 20 tomotherapy  systems, 5 Figure 3. The results of beam flatness consistency
cyberknives, and 8 gamma knives in Taiwan in of linear accelerator.

2022. Until November, 62 linear accelerators 100%

and 15 brachytherapy systems were measured o ot beanct)
and all of them were within the acceptance 70%

criteria. The results of output accuracy of linear
accelerator are shown in Figure 1. More than
86% and 79% of the photon beams and electron 205
beams which output deviations were within 10%
+1.0%. The results of central axis dosimetry £0%£0.5% $0.5%£1% £1%~£1.5% £1.5%£2% £2%"£2.5% +2.5%+3%
parame_ter (?on5|stency of linear accelerator are Figure 4. The results of It’)?a:tr;“symmetry of linear
shown in Figure 2. The results of beam flatness accelerator.

consistency and beam symmetry of linear

Beams(%)

28.4%6.7%

11.15145%
31%** 1% 0.6%  0.6%0.0%

accelerator are shown in Figure 3 and Figure 4. 50%
The results of source strength accuracy of 0% a0
brachytherapy system are shown in Figure 5, all 300
deviations were within +5%. g
g 20% 2000

Conclusions 3 I

The quality assurance of radiotherapy 0% .—
equipment is important. The research results e
were all within the acceptance criteria and Figure 5. The results of source strength accuracy of
showed good performance of machine quality brachytherapy system.

in Taiwan.
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Introduction

The purpose of using Image-guided radiation
therapy (IGRT) is to improve the tumor control
probability. To ensure the Image-guided system
continue to have well quality and stability during the
time, it is necessary to perform quality assurance
procedure based on institutional needs.

The aim of the study is to survey the image-
guided radiotherapy system in the departments of
radiation oncology in Taiwan.

Methods and materials

Data collection

Radiation oncology departments in Taiwan were
requested to fill out the questionnaire before the
survey began. Only the departments which agreed to
participate in the survey were selected in the study.
The auditors would perform on-site visit after
investigated the type of IGRT QA system and IGRT
phantom the institution had.

IGRT QA procedure

By providing Linear  accelerator and
Tomotherapy IGRT QA worksheets, the institutions
were encouraged to follow the instructions in the
IGRT quality assurance procedure which compiled
by the results in 2016 to 2019 Atomic Energy
Council of China research project. The image
quality metrics were performed by institution's own
medical physicists.

There were total of 41 radiotherapy machines
containing 36 linacs and 5 Tomotherapys
included in the study. Couch shift accuracy of
cone-beam CT was measured in all radiotherapy
units and results are showed in Figure 1.
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Figure 1.Results for the couch shift accuracy of cone-
beam CT.

Spatial resolution were performed by both kV
planar imaging and Cone-beam CT with different
types of IGRT QA phantoms (Figure2 a and
b),and results are showed in Figure 3 and 4.

Figure 2.(a)TOR 18FG(Leeds Test Objects, North
Yorkshire, UK) for planer kV imaging systems (b)
Catphan  phantom(The Phantom Laboratory
Greenwich, NY) for Cone-beam CT imaging systems.
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Figure 3.Results for Spatial resolution of planer

kV systems.
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Figure 4.Results for Spatial resolution of Cone-
beam CT.

Conclusion

The on-site IGRT QA survey results showed that
the performances of the image quality metrics were
within the manufacturer acceptance testing criteria
or IGRT QA worksheets’ suggestions in most of
the cases.

After analyzed the data, we propound the
recommendations and perspectives to improve the
quality assurance regulations of IGRT, providing
comprehensive care for cancer patients.
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