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1.ALS S| A 1=

ZA o] AFg-"E A= A& 7F£7](Clinac iX, VARIAN,
UsA)olH ZH A= 6 MV XA1& A8 giTh, HhAp 2
=44 W5 A Z Y M (anderson rando phantom,
USA)SO & 71—4/\%9] x| AFEHA I} AR 2
o] Wsts Z43s7] flte] AHgE A A= 0.5 mmPb
thyroid protector(]UNG\X/ON PRECISION IND, .co.,LTD),

9} bismuth thyroid shield(F&L Medical Products co,)®]aL,
A FF 0.06 mmPbE 7FIY, BESH, ElolA] 1.0 mmPbS
ol e A A TN AAANE AFESAT, N 5
Aol 28X %A (photoluminescence glass dosimeter,
PLD, GD-352M, AGC techno co, ,LTD)Q]- FGD-1000(AGC
techno co. LTD)#H=7] & A&3FTH

ToMzE =X

H o L= =
MH S supine position/head flrsti =1, Ay WARA
27 AAZ AR ol IR M o] 73 9
2191 1095 Zefol 2 a7 7
=

¥ midlineg =4
o7 FeAEA A JIE 1.5 em THE L )
(2% 1, 21 Ax BAR X5 A ARSEE BARI R 6
MV, 300 cGyE ARE3o ™, Gantry 909} 270% W3k
oA F- o 3T tFZAPH S o] 83Tt JALEAAF S
AL 24 AHHA AR Al bismuth ZFH[A] AR A
0.5 mmPb 2} 4] AR& A, Z4A] AZHEE 1.0 mmPb 2} A
S AHg3te] 247} 53| SAste] W akg A=t

Table 1, Phantom entrance surface dose measurements for unshielding and shielding using

bismuth, 0.5 mmPb and 1,0 mmPb

measurement unshielding bismuth 0.5 mmPb 1.0 mmPb
site (mGy) shielding(mGy) shielding(mGy) shielding(mGy)
S1 44,91 38.22 30.63 22.08
S2 43.29 36.41 31.98 25,12
S3 52.33 34.78 31.71 21,93
S4 41,56 34.20 30,42 22,14
S5 42,37 36.54 30.40 24,07
average 44,89 36.03 31.03 23.21
Table 2, Phantom depth 2.5 cm absorbed dose measurements for unshielding and shielding
using bismuth, 0,5 mmPb and 1.0 mmPb
measurement unshielding bismuth 0.5 mmPb 1.0 mmPb
site (mGy) shielding(mGy) shielding(mGy) shielding(mGy)
D1 36,16 34.37 32.15 24,71
D2 35.96 34.77 31.93 25.40
D3 37.18 35.69 33.01 26.24
D4 36.26 34.57 32,12 25.79
D5 34.96 33.21 32,18 25.37
average 30.10 34,52 32.28 25.50
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Fig 1. Phantom irradiation setup.
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Fig 2. Placement of the PLDs in the phantom’ s thyroid.,
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Fig 3. Dose distribution of entrance surface dose for
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Fig 4, Dose distribution of depth 2.5 ¢cm absorbed dose
for measured sites.
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Fig 5. Comparison of entrance surface dose and depth
2.5 cm absorbed dose of thyroid from phantom,
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7} ZFA435FA, 0.5 mmPb 2} A= H 32,28 mGyE
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Table 3, Reduction ratio for shielding and unshielding to kind of shielding materials in phantom entrance surface dose

shielding materials

unshielding
(mGy) bismuth 0.5 mmPb 1.0 mmPb
(mGy) (mGy) (mGy)
measured dose 44.89 36.03 31.02 23.21
reduced dose -8.80 -13.87 -21.68
reduction ratio(%) 19.7% 30.9% 48.3%

Table 4, Reduction ratio for shielding and unshielding to kind of shielding materials in phantom depth 2,5c¢cm absorbed dose

shielding materials

unshielding
(mGy) bismuth 0.5 mmPb 1.0 mmPb
(mGy) (mGy) (mGy)
measured dose 36.10 34.52 32.28 25,50
reduced dose -1.58 -3.82 -10.6
reduction ratio(%) 4.4% 10.6% 29.4%

Table 5, Comparision of entrance surface dose and depth 2,5 c¢cm absorbed dose of thyroid from phantom

shielding materials

measured unshielding '
site (mGy) bismuth 0.5 mmPb 1.0 mmPb

(mGy) (mGy) (mGy)

entrance surface 44.89 36.03 31.02 23.21

depth 2.5 cm 36.1 34.52 32.28 25.50
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Abstract

Evaluation of usability of the shielding effect for
thyroid shield for peripheral dose
during whole brain radiation therapy

Department of Radiation Oncology, Chonbuk National University Hospital
Department of Radiation Oncology, Chonbuk National University Medical School, Jeonju, Korea

Myung Sic Yang - Ju Kyeong Park - Seung Hun Lee - Yang Su Kim - Sun Young Lee - Seok Yong Cha

Purpose : To reduce the radiation dose to the thyroid that is affected to scattered radiation, the shield was used. And we
evaluated the shielding effect for the thyroid during whole brain radiation therapy.

Materials and Methods : To measure the dose of the thyroid, 300cGy were delivered to the phantom using a linear
accelerator(Clinac iX VARIAN, USA )in the way of the 6MV X-ray in bilateral

To measure the entrance surface dose of the thyroid, five glass dosimeters were placed in the 10th slice’ s surface of the
phantom with a 1.5 cm interval, The average values were calculated by measured values in five times each, using bismuth
shield, 0.5 mmPb shield, self-made 1.0 mmPb shield and unshield. In the same location, to measure the depth dose of the
thyroid, five glass dosimeters were placed in the 10th slice by 2.5 cm depth of the phantom with a 1.5 cm interval, The average
values were calculated by measured values in five times each, using bismuth shield, 0.5 mmPb shield, self-made 1.0 mmPb
shield and unshield,

Results : Entrance surface dose of the thyroid were respectively 44 .89 mGy at the unshield, 36.03 mGy at the bismuth shield,
31.03 mGy at the 0.5 mmPb shield and 23 21 mGy at a self-made 1,0 mmPb shield. In addition, the depth dose of the thyroid
were respectively 36,10 mGy at the unshield, 34 .52 mGy at the bismuth shield, 32 28 mGy at the 0.5 mmPb shield and 25.50
mQGy at a self-made 1.0 mmPb shield,

Conclusion : The thyroid was affected by the secondary scattering dose and leakage dose outside of the radiation field during
whole brain radiation therapy. When using a shield in the thyroid, the depth dose of thyroid showed 11~30% reduction effect
and the surface dose of thyroid showed 20~48% reduction effect,

Therefore, by using the thyroid shield, it is considered to effectively protect the thyroid and can perform the treatment,

Keyword : Whole brain radiation therapy, Thyroid shield, Exposed dose
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