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Fig. 1. Photograph of self-made
CT density QA phantom, the
phantom consists of water (dis-
tilled water, reference equivalent
material), cork (Cork, lung equi-
valent material), PMMA (Poly-
Methyl methacrylate, Muscle equi-
valent material), and POM (Pol-
yacetal, Bone equivalent. mate-
rial).

RTP system

Fig. 2. Process of transmission from CT scan to RTP system.
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Table 1. Comparison between real mass density and calculated
mass density of tissue equivalent material using the CT number

Mass Calculated mass density Mass

density from CT-number density
(g/em’) (CT-number) difference
Distilled water 1.0 1.005 (5) 0.005
Cork 0.25 0229 (—771) 0.021
PMMA 1.18 1.128 (128) 0.052
POM 1.42 1.351 (351) 0.069
Fig. 3. Comparison of measurement dose and isodose distribu-
tion of CT density QA phantom by using RTP system. Distilled water: reference equivalent material

Fig. 4. Dosimetry of tissue equivalent phantom by using radiation therapy unit.
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Table 2. Comparison between the treatment planning dose (PDD) and irradiation dose (nC)

Radiation therapy planning dose

Real radiation measurement

Relative error

Percentage depth Relative Depth Relative
dose value dose (nC}) value

Distilled water 6 MV 85.10 1 (reference) 14.69 1 (reference) 1 (reference)

10 MV 89.75 1 (reference) 16.02 1 (reference)
Cork 6 MV 93.73 1.10 16.46 1.12 —1.8%

10 MV 95.85 1.07 17.57 1.10 —2.8%
PMMA 6 MV 84.14 0.99 14.41 0.98 +1.02%

10 MV 89.12 0.99 15.79 0.99 0%
POM 6 MV 82.61 0.97 13.87 0.94 +1.06%

10 MV 87.56 0.98 15.34 0.96 +1.04%
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Abstract

Evaluation of Corrected Dose with Inhomogeneous
Tissue by using CT Image

Gha Jung Kim

Department of Radiation Oncology, Konyang University Hospital, Daejeon, Kotea

Purpose: In radiation- therapy, precise calculation of dose toward malignant tumors or normal tissue would be a
critical factor in determining whether the treatment would be successful. The Radiation Treatment Planning (RTP)
system is one of most effective methods to make it effective to the correction of dose due to CT number through
converting linear attenuation coefficient to density of the inhomogeneous tissue by means of CT based
reconstruction,

Materials and Methods: In this study, we carried out the measurement of CT number and calculation of mass
density by using RTP system and the homemade inhomogeneous tissue Phantom and the values were obtained
with reference to water. Moreover, we intended to investigate the effectiveness and accuracy for the correction
of inhomogeneous tissue by the CT number through comparing the measured dose (nC) and calculated dose
(Percentage Depth Dose, PDD) used CT image during radiation exposure with RTP.

Results: The difference in mass density between the calculated tissue equivalent material and the true value was
ranged from 0.005 g/c:m3 to 0.069 g/cms. A relative error between PDD of RTP and calculated dose obtained
by radiation therapy of machine ranged from —2.8 to+1.06% (effective range within 3%).

Conclusion: In conclusion, we confirmed the effectiveness of correction for the inhomogeneous tissues through
CT images. These results would be one of good information on the basic outline of Quality Assurance (QA) in
RTP system.

Key words: inhomogeneity correction, radiation treatment Planning system (RTPS), hounsfield unit (HU, CT
number)
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