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Radiation Safety Consideration for Thyroid Cancer Therapy Clinical application of GAFCHROMIC EBT film for

from the view of Anthropomorphic Voxel Phantom Model I I in vivo dose measurements from total body irradiation I

T 3 g .
Kuo-Wei Lee'?", Ju-Chuan Huang?, Tsung-Ying Ho®, Kun-Ju, Lin?, Kuo-Wei Lee, M.S. Jian-Kuen Wu, M.5.2, Shu-Jun Chang, M.S.%?, Bor-ling Chang,
Shu-Jun Chang™* and Shiang-Huei Jiang* Ph.D.%, Jason Chia-Hsien Cheng, M.D., Ph.D.2
1 Health Physics Division, institute of Nuclear Energy Research, Taipei, Tai
e ﬂ:’;’,,,;‘s,,:,gﬂ,:mf,:’;,:fﬂ, i “Division of Health Physics, Institute of Nuclear Energy Research, Taoyuan, Taiwan
3 Institute of Nuclear Engineering and Science, National Tsing Hua University, Hsinchu, Toiwan ?Department of Oncology, National Taiwan University Hospital,
P f Nuclear Medicine, Chi M ial Hospi Keelung, Taiwan *Department of Engineering and System Science, National Tsing Hua University, Hsinchu,

Purpose Taiwan
Furpos]

Afe NaI13L administration which thyrold caticar patiants had, the dese Impact from the sutpatients on the public sroused high concarma recandiy. The dess.
5 " " To investigate the in viva absorbed doses for total body irradiation (T8I) by GAFCHROMIC EBT film, post processing

A
and that the dose o using the lawe. In this study, the whale bady anthropomerphic vasel procedure including pixel-by-pixel values, film uniformity, and sensitometric curve were established to evaluate dose
[ st up in order 1 = were i of uniformity on the patient,
s Method and Materials
MethOd and Materlals The 100V photon beam by Siemens Primus linac was used for TBI. The Rande phantom was set Iy the treatment position
The adult vase! pha on Radlolagial Protactian report with bilateral opposing TBI technique with a source-to-axis distanca of 455 cm and 2136 monitor-uni: Irradiationfper
No. 110 (the sa cabled “ICRP-] n hy i Bath

W orientation]. The distance from skin entrance to umbilicus was 145cm for 150cGy preseribed dose. Four
the phantams ware compassd of 141 organs snd allocated Inte 53 medioms, with speciic stomic dansities suggested by

the Intermsstional Commission on Radiation Units and Measurements (ICRU). The generally-purposed Morte Carlo code,
MENP versicn 2,610, wes emgloyed to calouiste the § values of the [ERP vorel phantoms, and to tse the repeated

thermolurminescent dosimeters (TLDs) and one EBT film with the size of 3cm « 3om were placed together at the surface of

& anatomical regions including umbilicus, genitals, both temples, and chest wall. Epson 1680 color transmission flatbed

wetues techni ol phantems. When scaliner was used as film s¢anning svstern, with ol the fed-color-channiel respanse extractsd from Iiradiated EBT fims
58 Eihise ) 1 mlOF eope copen [ e, i il sl e et Hoate el oy albry converted to the ” fitting curve. EBT il were tested for the in vivo surface dose
glands, thyvoid, lungs, oral mucosa and iiver) as & result of k131 The air Kerma

e ; il mieasurements on twe patients Undergoing TBI.
wehich included 262 thyraid eancer patients having the samme remety of 5.7-GBq [100-mcl) Nal131 adminitrations was
Sy ot colected at 1 meteran & e ot  he
thang Gung e v halt-ife, The overall dose uncertzinty determined in EBT film was 3% as compared to

Inthe sstimation of masimum sccumulataddoss. the farmer-type ion chamber, In phantom test, the average surface doses

resuts

measured by TLDs and EBT films at & anatomical regions were 2.00 and
2.03Gy{left temple], 2.00 and 2.03Gy(right temple), 1.83 and 186Gylleft

The ealeulatest s valuss were sgreed well with $hose on the published paper 13 targer organ, with of 1224105 and 1645 chest), 1.6 and 1.90Gy{right chest), 218 and 2.216y{umbllicus), and 1,54
031 tespetively: On the ather £0.10 deys averaged axross _ B
and 157Gylgenitaks), respectively. It showed the good agreement in
the2s2 patlents, (p=0,3). Undier the Nat131 In thyreld, the estimated
M i PN phantom berwsen EBT fims and TLDs measursments with the sverage
20.64/2101, 7A6/7.64, 1.99/1.91, 0.83/0.85 and 0.43/0.47 S, resipectively, The 3 B difference of 1.710.3%. The average doses measured by EBY films at the
t % [male) and £3.12 £ 0. i t COMESHONGINg regicns on two patients were 1,79Gy/1.78Gy, 1.71Gy/ 164Gy,

117Gy/1.21Gy,  L15Gy/1.17Gy, 2.46Gy/232Gy and  L.E5Gy/1.79Gy

respectively,

Conclusions

In 8 surmansary the
data.

nclusions

i The performance of EBT film for TBI dosimetry was satisfactary, with the dose difference of 1.7% between EBT film and TLD
Enposedia tatip] tebimend petiests.. measurement. The use of EBT film for in vivo dose verification of TBI technique may be applicable and convenient.
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VARIAN SECTION

iR
Tzu Chi General Hospital, Taipei Branch

[GE EZE:3

s FEREHEMEARAS
+ VARIAN S 43 5

+ VARIAN % § & 5 (R84 & R 210 % 15 6 B

Leaf transmission location and dese distribution by film and EPID

Gantry=0, Collimator= 90 or 270

Measurements have been made (Galvin, Smith, and Lally 1933; Klein et al. 1995)
of the transmission properties of a Varian MLC for 6-MV (1.5%—2.0%), 15-MV (2%) and
18-MV (1.5%~2.5%) x-rays using radiochromic film.[TG5C)

¥haad omhan

8.1 Collimator Spoke Shot

Usa th fellowing fisld for Ssetion 3. 1.

[WLE Model Fieid Name ]
[vansn MLC's ang trainLAb ma Spoke Shot ]

Varian 6EX m120

GAFCHROMIC RTQA, TzuChi, Taipei

Varian MLCs & BrainLAB m3, Rev P Customer Acceptance Procedure, CAP

VARIAN & 4 4cid B2
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A Study on the Dose Distributions in Various Materials
from an Ir-192 HDR Brachytherapy Source

Shih-Ming Hsu’', Chin-Hui Wu?, Jeng-Hung Lee?, Ya-Ju Hsieh®, Chun-Yen Yu®, Yi-Jen Liac® Li-
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Abstract

Dose distributions of "**Ir HDR brachytherapy in phantoms simulating water, bone, lung tissue, water-lung and bone-lung
interfaces using the Monte Carlo codes EGS54, FLUKA and MCNPAC are reported. Experiments were designed to gather point
dose measurements to verify the Monte Carlo results using Gafchromic film, radiophotoluminescent glass dosimeter, solid
water, bone, and lung phantom. The results for radial dose functions and anisotropy functions in solid water phantom were
consistent with previously reported data (Williamson and Li). The radial dose functions in bone were affected more by depth
than those in water. Dose differences between homogeneous solid water phantoms and solid water-lung interfaces ranged
from 0.6% to 14.4%. The range between homogeneous bone phantoms and bone-lung interfaces was 4.1% to 15.7%. These
results support the understanding in dose distribution differences in water, bone, lung, and their interfaces. Our conclusion
is that clinical parameters did not provide dose calculation accuracy for different materials, thus suggesting that dose
calculation of HDR treatment planning systems should take into account material density to improve overall treatment
quality.
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— Cf-252 default
measurement (INER's response function)
measurement (UMG's respaonse fuction)
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Meutron energy

ot (8 e iR it 3

W F AR TR BRER BAE S 2782 UMG

|3+ :gt—'l oy e (MCNP))'L:@:—? a8 3

==t (1) Simulation Measurement DIFF(%)
3 3.363E+04 3.586E+04 -6.23
3.5 6.650E+04 6.800E+04 -2.20
4 1.048E+05 1.051E+05 -0.28
4.5 1.384E+05 1.432E+05 -3.33
5 1.710E+05 1.76 1 E+05 -2.90
6 2.165E+05 2.178E+05 -0.60
7 2.334E+05 2.372E+05 -1.58
8 2.246E+05 2.273E+05 -1.20
9 2.048E+05 2.024E+05 1.20
9.5 1.924E+05 1.932E+05 -0.44
10 1.801E+05 1.798E+05 0.18
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