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Preface

The 3rd Annual Scientific Meeting on Medical Physics and Biophysics (PIT-FMB) in

conjunction with the 17th South-East Asia Congress of Medical Physics (SEACOMP)

was held in Bali, Indonesia from 8 to 10 August 2019. The annual event is aimed to

gather medical physics and biophysics communities in Indonesia and South-East Asian

region for sharing of knowledge, expertise, scientific discussions, cultural exchange and

updates of medical physics activities. The event is also acts as a platform for the

establishments of regional education, training and professional developments in medical

physics and for the advancement in status and standard of practice of the medical physics

profession in the region. The theme for this congress is “Improvement on Patient Care

and Safety through the innovation in Medical Physics”.

The congress was discussing four main themes: radiotherapy, diagnostic radiology,

nuclear medicine and biophysics. The committee accepted 178 abstracts from more than

5 participating countries to be presented in the congress, 97 of which were listed as oral

contributions and 81 were posters. The congress also had many invited lectures and

workshops which discuss many in-depth topics related to the main themes, such as:

• radiotherapy: quality assurance, dose calculation, patient safety issue, patient-

specific IMRT treatment verification and quality management;

• diagnostic radiology: optimization, technical and clinical image quality,

multimodality molecular imaging and medical exposure in diagnostic imaging;

• nuclear medicine: patient safety and optimization, radionuclide metrology,

radiation safety and radiation protection;

• biophysics: non-ionizing EMF, sensor for biomedical applications, monte carlo

simulation for biological system and nanocellulose composite;

73 selected papers, all have been peer reviewed through processes administered by

the proceedings Editors, are published in this volume of Journal of Physics: Conference

Series. Each article was peer-reviewed by at least two reviewers from the scientific

committee and appointed reviewers based on their field of expertise. Reviews were

conducted by expert referees to the professional and scientific standards expected of a

proceedings journal published by IOP Publishing.

We would like to express our gratitude to all invited speakers, oral and poster

presenters for their participation and to the Organising Committee members for all

their hard work in making the congress happen. We also would like to thank all authors

who submitted the manuscript of the work presented at the congress to be included in
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the volume, and to the Scientific Committee members and reviewers for reviewing the

submitted manuscripts and improve the scientific quality of this proceedings. Finally,

we especially thank all who attended the congress and the sponsors for their financial

support.
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Abstract. In this study, the nuclear fragmentation of the secondary particles produced when 

water is irradiated with protons and carbons were investigated. Proton beams with varying 

incident energies of 100 MeV, 130 MeV, 150 MeV and 160 MeV were used with 

corresponding 
12

C ion beams of about 187.50 MeV/u, 241.67 MeV/u, 285.42 MeV/u and 

308.33 MeV/u respectively. The kinetic energy distribution and energy deposition of primary 

and secondary particles were studied via Monte Carlo simulation with the aid of GATE v.8.0 

via GEANT4 simulation toolkit version 10.3.2 with 1 x 10
6
 incident beams. The physics list 

used was QGSP_BIC (Quark Gluon String Pre-compound Binary Cascade). When the primary 
12

C ion and proton beams interact with water, secondary light-charged and heavy-charged 

particles are produced with atomic number Z > 2 are produced. In general, it was shown that 

the incident 
12

C ions are less scattered as they traverse mater compared to the incident protons. 

Thus, the energy deposition of 
12

C ions is well-defined and is better in terms of conformation.  

1.  Introduction 

Nowadays, there are two major modalities used in radiotherapy, namely light-ions (conventional 

radiotherapy) which utilize photons and electrons and heavy-ions (hadron therapy) such as protons, 

carbons and oxygen. The major physical advantage of heavy-charged particles over light-ions is their 

unique characteristic, i.e. depth-dose profile known as the Bragg curve or Bragg peak, a feature that 

allows high dose deposition to a locally restricted volume (Fig. 1(a)). Their physical depth-dose 

distribution in tissue is characterized by a small entrance dose, sharp increase of dose in a well-defined 

depth and the rapid dose fall-off beyond the maximum dose deposition at the distal edge. The well-

defined range and small lateral beam spread make it possible to deliver the dose up to millimeter 

precision [1-2].  
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Abstract. Deep inspiration breath-hold (DIBH) is a clinical technique intended to reproduce 

organ position at the chest or abdominal region during radiotherapy sessions [1]. Active 

Breathing CoordinatorTM (ABC) is a system that is used for the implementation of DIBH which 

has shown to reduce heart dose in breast cancer radiotherapy [2]. Since the ABC system’s main 

function is motion control of the torso region, attempts were made to apply the system to other 

cancer cases such as lung, liver, lymphoma and pancreas, in which treatment margins are stricter 

than in breast cancer.   Hence, an evaluation on the technical aspects of the ABC system is 

essential. Data collection on patients treated with the assistance of the ABC system at the 

University of Malaya Medical Centre have been carried out since September 2018. The volume 

at the start of breath-hold moment, the maximum volume in the breath-hold session, the time 

delay between those two moments, the discrepancy in volume between those two moments, and 

the air flow rate leading to the breath-hold moment were all extracted from the data. The 

distribution and correlation of these parameters were evaluated between different groups of 

nominal threshold volume. The performance of the ABC system was characterised based on the 

discrepancy between the nominal volume and the real volume (excess volume) of a breath-hold 

session. The correlation coefficient of multiple regression of excess volume on nominal volume, 

air flow rate and time delay were 0.760, 0.714, 0.688 in group of nominal volume of 1.2 L, 1.3 

L, 1.4 L, respectively. The correlation coefficient of regression of excess volume on air flow rate 

were 0.883 in group of nominal volume of 2.0 L. The excess volume can potentially be predicted 

by the nominal volume, the air flow rate and the time delay. Further investigation on assessing 

these parameters separately and on how the excess volume affects the treatment outcome is 

needed. 

1. Introduction 

Thanks to its proven effectiveness and robustness in cancer treatment, radiotherapy remains as one of 

the main treatment modalities for tumour since it was first introduced in the 19th century. As technology 

is rapidly evolving, new treatment techniques and its respective systems are being introduced into the 

radiotherapy practice. Breath-hold technique is such an innovative way of taking into account the 

uncertainty in the treatment of the thoracoabdominal region. 

mailto:hoanganhtung1993@gmail.com
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Abstract. The focal irradiation approach for brain metastasis (BMs) Stereotactic Radiosurgery 
(SRS) or Stereotactic Radiotherapy (SRT) has emerged as an important modality for multiple 

BMs. This study aimed to evaluate the dosimetric effects between single isocentre (SI) and 

double isocentres (DI) VMAT SRT of multiple brain metastases. Eighteen VMAT SRT plans 

with varying lesions size, number and distance were simulated on patient CT image using 

Eclipse treatment planning system version 15. The plan consists of 3 techniques in: 2 coplanar 

arcs SI, 1 coplanar combine with 2 non-coplanar arcs SI and 2 non-coplanar and 1 coplanar arc 

DI. The VMAT plans were generated with 21Gy prescription dose to all lesions in 3 fractions. 

The plans were evaluated in terms of Gradient index (Paddick GI), Conformity index (Paddick 
CI), and Homogeneity index (ICRU HI) for PTV and V12Gy and V6Gy for normal brain. The 

same dose constraints were used to optimize for all cases. On the average result from 3 

techniques, 3 arcs SI plans and DI were better in GI (14.79±5.83, 13.70±4.72) and CI 

(0.63±0.08, 0.62±0.09) than 2 arcs SI (17.56±6.15, 0.62±0.11), while HI values was 

comparable for all techniques. For normal brain, V12Gy for 2 arcs and 3 arcs SI plans were 

comparable with DI and the volumes of normal brain receiving 6 Gy in 3 arcs SI and DI (77.40 

± 34.30 cm3, 68.94 ± 30.50 cm3) were better than 2 arcs SI (108.10 ± 57.20 cm3). Moreover, 
the number of arcs, monitoring units and treatment time were also increased and inconvenience 

in practice in DI. In conclusion, 3 arcs non-coplanar SI VMAT technique presents the suitable 

in dosimetric evaluation in 2-5 lesions metastases SRT. 

Keywords: SRT, SI, DI and VMAT. 

1.  Introduction 

Nowadays, brain metastases are the most common diagnosis in patients who are complications of 
systemic malignant disease as morbidity and mortality rates are high in patients who develop brain 

metastasis. The incidence rate of 54% has been reported for brain metastases in patients with 

adenocarcinoma of the lung. [1, 4] Due to the significant of these diseases, the use of better treatment 
techniques also may have contributed to a higher survival rate for brain metastases. The different types 

of radiation treatment to brain that are led from whole brain treatment to advanced SRS VMAT. 
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Abstract. Patient-specific quality assurance (QA) is an essential part of intensity-modulated 

radiotherapy (IMRT) and volumetric arc therapy (VMAT) treatments. This study aims to 

develop a Patient-specific QA system through the development of a fluence generating 

programme and utilization of amorphous silicon (aSi) electronic portal imaging device (EPID). 

The EPID was investigated on the dependency of dose rate, uniformity of detector sensitivity 

and output factor. A fluence generating programme was written using MATLAB. Five simple 

dynamic arc plans and one patient VMAT plan were created using the Monaco treatment 

planning system which were used in the programme to generate fluence maps. The accuracy of 

the programme was evaluated by performing gamma analysis between the generated and 

measured fluence. EPID signal was found to be linearly proportional to dose (1-1000 MU) and 

independent of dose rate. The mean uniformity ratio was 1.07 ± 0.04%. The measured fluence 

maps were corrected for uniformity before gamma analysis. Output factor and dose deposition 

were taken into account in the process. The average result of the gamma analysis passed the 

95% threshold. A fluence generating programme was developed, serving as the foundation of 

the Patient-specific QA system using aSi EPID for IMRT/VMAT delivery in this centre. 

1.  Introduction 

The Patient-specific QA is an important part of the IMRT, it ensures the accuracy of dose delivery due 

to the high complexity of fields. EPID, which is incorporated with LINAC is used for setup 

verification purpose. It was first used in 1991 for dose measurement [1] and the characterization was 

done in various studies [2]. EPID was reported to be independent of gantry angle [3] and can be used 

interchangeably with 2D or 3D arrays [3-5]. It also has a higher spatial resolution [6] and high image 

contrast [7]. Amorphous silicon (aSi) based EPID is the most commonly used EPID nowadays [2]. 

PortalVision system developed by Varian (Varian Medical Systems, Palo Alto, CA, USA) enables 

the use of EPID for patient-specific QA. However, this functionality is not available for some other 

systems. Hence, centres with such systems may benefit from the development of a fluence generating 

program. Performing Patient-specific QA using EPID requires two components: the predicted 

response of EPID to energy fluence of the treatment and a calibrated EPID. For simplicity, the 

response of EPID to energy fluence will be represented as “fluence” in this article.  
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