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S aEHR
ABSTRACT

Purpose: Radiation therapy plays an important role in destroying
malignant tumors. However, radiation can also cause damage to normal
tissues. The accuracy of dose delivery of radiotherapy equipment is
extremely related to its quality verification. This project aimed to confirm
the effectiveness in performing the quality assurance program and to
satisfy the requirement of radiation safety and quality in using the advanced
medical technologies and equipments. Two sub-divided plans were
designed in this project: (1) Performing radiation safety and medical
exposure quality assurance operations for radiotherapy equipments. (2)
Dose verification of VMAT treatment planning. The therapeutic efficiency
and high conformity of VMAT have caused many clinical units in ROC to
over-express IMRT technology to VMAT. At the same time, VMAT
technique express high conformal dose distribution, which is more accurate
and complicated than IMRT. In order to ensure the treatment effect and
prevent over dose at the region of organ at risk, the quality control of
VMAT is required. This study may assist hospitals to improve the

dosimetric accuracy of VMAT.

Materials and Methods: Quality assurance operations include
documentary review and on-site inspection. Among 81 radiation therapy
departments, 141 linear accelerators, 9 Gamma knifes, 34 brachytherapy
machines, 20 tomotherapy and 6 cyberknifes were surveyed for QA items
in documentary review and site visit in 2019. The dose verification of

VMAT treatment planning is based on AAPM TG-119 to establish a head
6



and neck plan dose verification method. The homemade acrylic phantom,

ion chamber, and radiochromic film were used in this study.

Result: Results of on-site check for the QA items executed in this study
are all fit the criteria of the "radiation exposure of medical quality
assurance standards". Processing was based on guideline and references.
Result of static could give some advises to the criteria. The dose
verification of VMAT treatment planning was analyzed by Gamma index
to determine whether a sufficient dose can be given to the target organ. The
results of the study showed that when using the criteria of 3% per 3 mm,
the overall dose distribution pass rate was achieved to more than 90%. The
study may assist the medical physics to enhance the dosimetric accuracy

of VMAT,

Key word : dose verification, Volumetric Arc Therapy, radiotherapy,

quality assurance, treatment planning
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MATERIALS AND METHODS
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CONCLUSIONS

It is recommended that 2%/2 mm in high dose low gradient region or 3%/3
mm in bigger ROI might be more appropriate standards.

The relationship between results of dose verification and equipment annual
is not absolutely. When the equipment within 10 years which passing rate
can reach more than 95%, and if the equipment over 10 years with regular
dose verification and quality assurance can be maintained in good condition
The latest type of equipment of each brand can achieve the best dose
verification result. The worst result which model is the equipment for more
than 10 years. Therefore different model equipment over 10 years which be
maintained with periodic dose verification and quality assurance could

reach better results.
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Evaluation the effect of metal artifact
reduction technology on dose calculation
of radiation treatment planning system
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Metal artifacts of radiotherapy
High Z materials: o . X
Dental implants * Inaccuracies in organ delineation.
Stabilazation implants * Inaccuracies in dose calculation.
Backgrou n d Hip replacements
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Electron density Stopping power

Dose caloulation of weatment planning system

Purpose

* To evaluate the effect of metal artifact reduction
technology on dose calculation of treatment
planning system with home-made phantom.

* To verify the effect of OMAR on dose calculation of
treatment planning system with dosimeters and
Monte Carlo.

Materials and Methods
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Materials and methods

Metal Artifact Reduction for Orthopedic
Implants (O-MAR)

* A commercially available MAR algorithm.
* Philips Healthcare, U.S.A.

Materials and methods

Treatment planning — Eclipse

« Algorithm: Analytical Anisotropic Algorithm (AAA)

* Bilateral irradiation * VMAT
» Gantry angle: 90,270. > Two arcs.
» 100 MU per angle.
» Field =10 x 10 cm?

» Constraints: total
dose = 6600 cGy in
PTV, 33 fractions.

* Contouring:

1. Tongue, PTV.

2. Buccal Rt.

3. Buccal Lt.

4. Retromolar trigone Rt.
5. Retromolar trigone Lt.

6. Parotid Rt.
7. Parotid Lt.
7 8. Spinal cord. 8
Results and discussions
Metal artifact effect on dose
distribution
* Au - bilateral irradiation
Co (TPS)
Results and Discussions
9 10

Results and discussions

OMAR effect on dose distribution - 1

* Au - bilateral irradiation

Results and discussions

Improvement

Point dose (TLD/ TPS) - bilateral irradiation

L
L

A _ TLD dose — TPS dose
TLDTPS = TPS dose .
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Results and discussions

Point dose (TLD/ TPS) - VMAT

Improvement

Results and discussions

Gamma passing rate: 2%/ 2 mm (EBT3/ TPS)

¥ «Comtrol
t o g ™ g"‘”‘m'/‘ Control/ VMAT | Ti/ Bilateral Ti/ VMAT Au/ Bilateral Au/ VMAT
§ ilatera
+ Ti (OMAR)
- ) Original image | 97:41% 98.06% 94.36% 97.79% 88.91% 97.79%
, g 82 | (95.47~99.39%) | (97.38~98.45%) | (91.00~96.79%) | (96.38~98.38%) | (86.36~90.79%) | (97.56~98.16%)
1
JE L " ‘o Corrected _ _ 96.13% 98.24% 93.43% 98.05%
Pusitson oy (93.50~98.38%) | (96.63+99.23%) | (90.21~95.74%) | (97.15~98.57%)
Improve 1.77% Improve 4.52%
A TLD dose — TPS dose
TLDTPS = TPS dose 13 14

* OMAR can significantly reduce metal artifacts in CT
images.

* Using OMAR to reconstruct the metal artifact images
can improve the accuracy of dose calculation,
especially the dose accuracy in false dark region.

* It is recommended to take advantage of OMAR to
upgrade the overall quality of radiotherapy.

Thanks for your attention.
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