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technique that treats cancer by delivering doses using (a) Side view of applicator real-time dose verification and evaluated the accuracies of the source
sealed radioactive sources inside the human body PP movement and irradiation time in various cases.

b) Types of arrangement of curved and straight parts of scintillation fibers and optical fibers
(b) Typ g gntp P The SFRMS can accurately detect source dwell positions and times and

Necessary to ensure the accuracy of the dwell positions , , , . ; . .
(c) Cross sectional view of curved and straight parts of the applicator provide real-time output time.
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METHOD

1. Design & Development of SFRMS

* Measurement system : consisted of 64 scintillation fiber . i i ificati
! Y Radioactive source movement accuracy verification . Phillip M D, Robert A C, Caroline L H, et al. Brachytherapy: Applications and Techniques. 2nd ed. New York:
sensors (installed around the tandem) Demos Medical Publishing; 2015.
+ Data read-out system Drwell Position Chieck (Curved Part) Gassian Bt Dwell Pasition Check (Straight Part) Shneslo i + Check the difference with real source position with measured data . G Koukourakis, N Kelekis, V Armonis, V Kouloulias. Brachytherapy for prostate cancer: a systematic review. Adv

& brverse Squece Tl & Tverse Square Tit !
- Designed using LabView2012 (National Instruments 2 : ) . Urol, 2009;327945. https://doi:10.1155/2009/327945.
' o ; s » Difference of dwell position . Wu CH, Liao YJ, Hung SK, et al. Dose Distributions of an 192Ir Brachytherapy Source in Different Media.

Austin, TX, USA) _ _ _ i ) " : e tar i = D023 BioMed Res. Int. 2014:946213. http://dx.doi.org/10.1155/2014/946213
- Conn_emed to the measurerr_"le_nt system via an optical fiber o 7 | - Gaussian fitting : 0.67 + 0.23 mm . Moon SY, Jeong EH, Lim YK, et al. Feasibility Study of Source Position Verification in HDR Brachytherapy Using
- Con_msted of a photomultllpller tube(PMT) and NI MAX e I i - Inverse square fitting : 0.62 + 0.71 mm Scintillating Fiber. Prog Med Phys, 27 (2016), pp.213-219.

(Nat|0na| Instruments, Austin, T)() 159 . Rosales LHM, Duguay DP, Archambault L, et al. Optimization of a multipoint plastic scintillator dosimeter for high

' P [ - For the film measurement, the position difference between the source and film was found to be 0.95 + 0.96 mm dose rate brachytherapy. Med. Phys. 46 (2019), pp.2412-2421. hitp://doi:10.1002/mp.13498
. . . . . Zhuang AH, Olch AJ. Sensitivity study of an automated system for daily patient QA using EPID exit dose images.
2. Accuracy verification of applicators and real-time o . . . ) o ) J Appl Clin Med Phys, 19 (2018), pp.114-124. http:/doi:10.1002/acm2.12303
measurement system + Verification of accuracy and linearity according to irradiation time Dwell time [sec] Time difference [sec] Signal Deviation Signal linearity . Smith RL., Taylor ML., McDermott LN., et al. Source pasition verification and dosimetry in HDR brachytherapy

- Dwell time 10, 20, 30, 40, 50, and 60 sec (Single position) using an EPID. Med Phys, 40 (11) (2013), pp. 1-12. http://doi: 10.1118/1.4823758.

. : : e . o . L 10 0.0010 0.19 1.0 _di ional in vi i ing high-dose-
Radioactive source movement accuracy verification - We measured the signal from the scintillation fiber for the radiation dose of 20 -0.024 0.23 19 ot ool amcer A phenom sudy Al - Oneal 57 fior Gove pe TSt

- Source moved in 2.5, 5.0, and 10 mm intervals the Ir-192 source as the irradiation time was increased in increments of 10 s 30 .0.038 0.21 3.0 https //doi.org/10.1080/0284186X.2018.1484155
- Dwell time 5 sec, High bias voltage 1300 V, Data sampled from 10 s to B0 s. 40 0.0080 0.21 4.1 . Z Qi, X Deng, S Huang, et al. Verification of the plan dosimetry for high dose rate brachytherapy using metal-
every 500 times - : : oxide-semiconductor field effect transistor detectors. Med Phys, 34 (6) (2007), pp. 2007-2013
y 50 -0.023 0.21 5.0

- Fitting the data with Gaussian and inverse square functions 10.F Therriautt-Proulx, TM Briere, F Mourtada et al. A phantom study of an in vivo dosimetry system using plastic
- Phantom study using a human-like silicon phantom 60 -0.067 0.21 6.1 scintillation detectors for real-time verification of 192Ir HDR brachytherapy. Med Phys, 38 (5) (2011), pp. 2542—
- 2551

* Verification of accuracy and linearity according to 11.J Mason, A Mamo, B A-Qaisieh, et al. Real-time in vivo dosimetry in hi
, .. - ) s s - s . - ry in high dose rate prostate brachytherapy.
irradiation time - Test with clinical treatment plan and silicon-based human phantom Radiother Oncol. 120 @) (2016), op. 333.338. ISSN 0167-8140,

) ; : . - Dwell position difference between plans and estimated data : less than 0.88 . Patient 1 Patient 2 http://https://doi.org/10.1016/.radonc.2016.05.008
Dwell time 10, 20, 30, 40, 50, and 60 sec (Single position) + 0.29 mm (for Gaussian fitting), less than 0.85 + 0.36 mm (for inverse SELITIEED

) . . fitting)
+ Phantom study using a human-like silicon phantom square 1 ) )
- Test with clinical treatment plan and silicon-based human - The residence time error : 0.76 = 1.3 s for patient 1 and 0.44 + 0.40 s for mean * STDV -0.88 + 0.29 -0.85+0.36 -0.53 £ 0.46 -0.55+ 0.30
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