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Evaluation of Absorbed Dose and Skin Dose with MDCT
Using lonization Chamber and TLD

Kyung Soo Jeon*, Young Kee Oh*, Jong Geun Baek*jr Ok Bae K|m
Jin Hee Kim*, Tae Jin Choi®, Dong Hyeok Jeong Jeong Kee Kim®

Departments of *Radiation Oncology, "Biomedical Engineering, College of Medicine, Keimyung University,
Daegu, TDepartment of Physics, College of Science, Yeungnam University, Kyungsan,
SResearch Center, Dongnam Inst. Radiological and Medical Sciences, Busan, Korea

Recently, the uses of Multi—Detector Computed Tomography (MDCT) for radiation treatment simulation and
planning which is used for intensity modulated radiation therapy with high technique are increasing. Because of
the increasing uses of MDCT, additional doses are also increasing. The objective of this study is to evaluate
the absorbed dose of body and skin undergoing in MDCT scans. In this study, the exposed dose at the surface
and the center of the cylindrical water phantom was measured using an pencil ionization chamber, 30 cc
ionization chamber and TL Powder. The results of MDCT were 31.84 mGy, 33.58 mGy and 32.73 mGy
respectively. The absorbed dose at the surface showed that the TL reading value was 33.92 mGy from MDCT.
These results showed that the surface dose was about 3.5% from the MDCT exposure higher than a dose which
is located at the center of the phantom. These results mean that the total exposed dose undergoing MDCT 4
times (diagnostic, radiation therapy planning, follow-up et al.), is about 14 cGy, and have to be considered
significantly to reduce the exposed dose from CT scan.

Key Words: MDCT, CTDI, Pencil ion chamber, 30 cc ion—chamber, TLD

S)-9loll4] o] o] FolAL g
Az}, 2 Eok 7hatE 9w
£ vislol e, ol uie BT EAE 7| E
& 712 dlolel7} wol A Hx
2% 4TS 212 B AR CT A 23
B, AANRE A FEAT 5 Je

Mo B

42 g4 7 IMRT)Sh 22 89 X &

BAe) A 9 A

o] urA T} 3 =

A7 g, e 4% "ew

A0 ol AFE
9 3k} o] Z A kol gk qlA] o] AY
Aol o
Ak ol A7)
WFALA %] & (Intensity  Modulated Radiation  Therapy,
731 A=)
A% aea AP B OF 3
CT #Zf 3157} 2A S7ksta ek webA] CT #doz

sz
et 2ol whel MDCT Zed o2 st ko] WAA 915
Azl Z7ketAl G

e #2 Ak CT Zdwwt opet WA X & A
g 5] CT A wgt Baishgoll wel CT ol el
AL whe AR @A FA ROl A3 Aol

o] =2 2012 (a5 }8Hy l%‘:‘r)el ZH-‘%JEE THALAE 9

gl AYPS wrol FadE ATFAR ¢

50497-2012).

o] =& 20123 6¢¥

A A=} 24 7], (700- 712 d%:r““l =T Q"PS 194
ARt Aol 5l AR F g st
Tel: 053)250-7683, Fax: 053)250-7984
E-mail: ykoh@dsmc.or.kr

@
e
m

=3

ol

ol

_8,

n

o

@

4 (L

w

e

~
e

£
)
ﬂ
U‘o

3k AxH 9 FARY FEAdEe Hrph eFEHdx
I A|F 2.2 CTDI (Computed Tomography Dose Index) Al &
S ML, o] & vigew %:9_-’“ e Ak
W Eo] AAEI e vl & AFoAe T AR

[e)
& (cylindrical water phantom)5& A} Xﬂx—iﬂ@], Ay
[e)

pX O o

L At g 30 cc o] A gz IEF A=k
Fotol &

(Thermoluminescent Dosimetry, TLD) Z4 & o]
A Y AR A%E Frkhag B

_35_



Kyung Soo Jeon, et al : Absorbed dose with MDCT

Fig. 2. Pencil ionization chamber.
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Fig. 1. Schematics and photograph
of cylindrical water phantom.

(b)

Diode detector

Fig. 3. (a) 30 cc cylindrical ionization chamber. (b) Diode detector.
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Fig. 4. Thermoluminescence (TL) as a function of absorbed
dose in mGy.
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Fig. 5. Fan beam profile of CT with 2 mm-collimator and 130
kVp-peak voltage.

Fig. 6. Fan beam film scan with 130 kVp, Collimation 2 mm,
pitch 1.0.
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Table 1. Comparison for the absorbed doses of MDCT
(center and 10 mm depth in the cylindrical water phantom of
80 mm radius).

Pencil ion 30 cc ion

chamber chamber LD
Center 31.83 mGy 3358 mGy  32.73+0.69 mGy
10 mm depth 33.92+0.65 mGy
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