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- Estimation of Computed Tomography Dose in Various Phantom Shapes and
Compositions -
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Fig. 1 The X-ray spectrum for tungsten target at 120 kVp,
The spectrum is generated by SRS-78 program and then
recalculated to include Al (0.32 mm), Be (1,52 mm) filter
absorption, The energy spectrum curve shows relative
intensity in 1 keV energy intervals
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Fig. 2 The geometry of the CT for simulation is shown, The
source is fixed and the object rotates 360 degrees

Fig, 3 The various phantom shape (cylinder (a), elliptical (b)
and hexagonal prism (c) phantom) simulations
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Table 1 CTDligocenter (MGy) from a single axial scan for the
cylinder, elliptical and the hexagonal prism PMMA phantom

(diameter : 32 cm) at 120 kVp, 200 mA, 1 sec scan
Phantom Cylinder Elliptical Hexagonal
chae PMMA PMMA prism PMMA
P phantom phantom phantom
CTDI100c
(mGy) 11.1 13.4 12,2
100------- LTS I S i e s s ey s -
: —=— PMMA
—e— Water —

Polyethylene
—v— Polyoxymethylene |~

CTDl 4o, (MGy)

Diameter (cm)

Fig. 4 CTDl1oucenter @S a function of diameter for 120 kVp,
200 mA, and 1 sec at various phantom compositions: the
center in the phantom

Fig. 4= t}ofst A2 (PMMA, water, polyethylene and
polyoxymethylene) ©] M 0] 2|Fof| WE CTDLigocenter (MGy)
£ Hlwsgleh, WE o A5o] AE4F CTDligocenter >
HAdg Aoz Zraskginh

Fig. 59} Fig. 62 theksl Afde] Ag(X= @ 32 cm) 2

o]-g-sto] thekgt Y, RO TWE CTDLigocenter WS
HolFar gleh

Fig. 59] 3¢to]| w2 CTDLigocenter Ak HIAFH 2
Z715199.2 1 polyethylene?] Zro] 7F =9Fil water,
PMMA 1231 polyoxymethylene <¢|th X3t Fig, 6
9] 120 kVp, 1 sec ANERSIS] ZAOA WA Fo| =
CTDLigocenter b= AP O2 F7IsIlon Ao ws
CTDLigocenter & 1719 =91= Fig. 5&F S Usict,

Fig. 59} o] A9 7| EFH(AE : 32 cm)ol] A Eo]

2 E219] CTDLigocenter (120 kV, 200 mA, 1 sec)= H]1L
£ 3] & 4 PMMA (11,1 mGy) 2t} Water (14,5 mGy)~=
30.6% =11, polyethylene (15.5 mGy)-2 39.6% =952
polyoxymethylene (5.5 mGy)® Tt} 50.5% 23k
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—a— PMMA
—e— Water

Polyethylene
—v— Polyoxymethylene

kVp

Fig. 5 CTDl1gocenter @S @ function of kVp for 200 mA, 1 sec
for various phantom compositions

93 T : T : T : T

30
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Fig. 6 CTDl1gocenter @S @ function of mA for 120 kVp, 1 sec
for various phantom compositions
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*Abstract

Estimation of Computed Tomography Dose in Various Phantom Shapes and
Compositions

Chang-Lae Lee

Department of Radiological Science, Yonser University

The purpose of this study was to investigate CIDI (computed tomography dose index at center) for
various phantom shapes, sizes, and compositions by using GATE (geant4 application for tomographic emis-
sion) simulations, GATE simulations were performed for various phantom shapes (cylinder, elliptical, and
hexagonal prism PMMA phantoms) and phantom compositions (water, PMMA, polyethylene, polyoxy-
methylene) with various diameters (1-50 cm) at various kVp and mAs levels. The CIDIjgocemer values of
cylinder, elliptical, and hexagonal prism phantom at 120 kVp, 200 mAs resulted in 11.1, 13.4, and 122
mGy, respectively, The volume is the same, but CTDlpener Values are different depending on the type of
phantom, The water, PMMA, and polyoxymethylene phantom CTDIjgcener Values were relatively low as the
material density increased, However, in the case of Polyethylene, the CTDIljppenter Value was higher than
that of PMMA at diameters exceeding 15 cm (CIDljpocerter - 35.0 mGy). And a diameter greater than 30
cm (CTDlypoeenier = 17.7 mGy) showed more CTDljpener than Water, We have used limited phantoms to
evaluate CT doses. In this study, CTDLppener Values were estimated and simulated by GATE simulation ac-
cording to the material and shape of the phantom. CT dosimetry can be estimated more accurately by us-
ing various materials and phantom shapes close to human body:,

Key Words : Computed Tomography, Dose, CTDI, GATE simulation, Phantom

18 Journal of Radiological Science and Technology Vol. 40, No. 1, 2017



