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Fig. 1. Electron density CT phantom of Gammex RMI 467. The
densities of each rod are in Table 1.
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Table 1. Electron density phantom data of Gammex RMI
467. The names of the 14 phantom materials are specifically
written with their electron densities with respect to the
electron density of water and the mass densities.

Phantom material Relative electron Mass denssity
density (water=1) (g/cm’)
LN-300 Lung 0.299 0.31
LN-450 Lung 0.438 0.45
AP6 Adipose 0.930 0.947
BR-12 Breast 0.957 0.980
Water insert 1.000 1.000
CT Solid Water™1 0.988 1.017
CT Solid Water™2 0.985 1.014
BRN-SR2 Brain 1.051 1.051
LV1 Liver 1.077 1.109
IB Inner bone 1.105 1.153
B200 Bone mineral 1111 1.159
CB2-30% CaCO3 1.275 1.330
CB2-50% CaCO3 1.470 1.560
SB3 Cortical bone 1.693 1.821
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Fig. 2. The water phantom containing lung and bone region in
the Pinnacle’. The beam is one port in AP direction. The
transverse profiles are calculated along the dash-dot line.
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Fig. 3. The mass and electron densities of the phantom rod
materials listed in Table 1. It shows nearly linear relation,

o v =~p, represented as a dashed line. However, the slope

above the water density is slightly smaller than that below the
water density.
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is also shown for comparison.
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The Effects of the CT Voltages on the Dose
Calculated by a Commercial RTP System

Sei-kwon Kang, Byung-chul Cho, Hee-chul Park, and Hoonsik Bae

Department of Radiation Oncology, Hallym University College of Medicine

The relationship between the dose calculated with a radiotherapy treatment planning system (RTPS) and CT
number verses the relative electron density curve was investigated for various CT voltages and beam
qualities. We obtained the relationship between the CT numbers and electron densities of the tissue
equivalent materials for various CT voltages and beam qualities. At lower CT voltages, the higher density
materials, like cortical bone, showed larger CT numbers and the soft tissues showed no variations. We
performed a phantom study in a RTPS, where a phantom consisted of lung and bone regions in water. We
calculated the dose received behind the lung and bone regions for 6 MV photon beams, in which the regions
below the lung, water and bone received higher doses in this listed order. The result was the same for 10
MV photon beams. For the clinical application, the doses were calculated for the lung and pelvis. No
difference was observed when using different electron density conversion tables with various CT voltages
from a same CT. A relative dose difference of 1.5% was obtained when the CT machine for the density
conversion table was different from that for the CT image for planning.

Key Words: Radiotherapy treatment planning system {RTPS), Computed tomography (CT), Electron density
phantom, CT voltage



