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Dose and Image Evaluations of Imaging for Radiotherapy
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The patient dose in advanced radiotherapy techniques is an important issue. These methods should be evaluated
to reduce the dose in diagnostic imaging for radiotherapy. Especially, the Computed Tomography in radiotherapy
has been used widely; hence the CT was evaluated for dose and image in this study. The evaluations for dose
and image were done in equal condition due to compare the dose and image simultaneously. Furthermore, the
possibility of dose and image evaluations by using the Monte Carlo simulation MCNPX was confirmed. We made
the iterative reconstruction for low dose CT image to elevate image quality with Maximum Likelihood Expectation
Maximization; MLEM. The system we developed is expected to be used not only to reduce the patient dose in
radiotherapy, also to evaluate the overall factors of image modalities in industrial research.
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Fig. 1. Catphan Phantom (a) and CTDI Phantom (b).
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Fig. 2. CIP515 low contrast module with supra-slice and
sub-slice contrast targets section of Catphan Phantom for Spatial
resolution evaluation.'
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Fig. 3. Relative noise of kV (a) and mAs (b). The data have been normalized at 120 kV and 600 mAs.
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Fig. 4. Spatial Resolution of mAs. The data have been normalized
at 600 mAs.
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Table 1. Nominal material reference and experimental CT
numbers.

Material Est. CT Experimental

number (£5%) CT number
Air —1,000 —972.12
PMP? —200 —174.53
LDPE —100 —85.7
Polystyrene —35 —29.27
Acrylic 120 125.75
Delrin® 340 285.18
Teflon® 950 853.9

“polymethylpentene, "low density polyethylene.
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Fig. 12. Results of simulation CT image; CTDI Phantom.
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Fig. 16. Original sinogram (a-1) & FBP image (a-2) and MLEM
sinogram (b-1) & reconstructed image (b-2) with Round Phantom
& Dot air hole.
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Fig. 17. Original sinogram (a-1) & FBP image (a-2) and MLEM
sinogram (b-1) & reconstructed image (b-2) with KTMAN Phan-
tom.

Fig. 18. Trace line through lung and heart regions in Fig. 17a-2
and b-2. True phantom (solid line); MLEM 1 iteration (dotted)
and FBP (broken dashes).
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Fig. 19. Original sinogram (a-1) & FBP image (a-2), non u«
corrected MLEM 5 iterations sinogram (b-1) & reconstructed
image (b-2), MLEM 10 iterations sinogram (c-1) & reconstructed
image (c-2) and MLEM 30 iterations sinogram (d-1) & recons-
tructed image (d-2) with Dot Phantom.
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