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ABSTRACT

Purpose: To improve the image quality in positron emission tomography (PET), the attenuation correction technique based on the
computed tomography (CT) data is important process. However, the artifact is caused by metal material during PET/CT scan, and
the image quality is degraded. Therefore, the purpose of this study was to evaluate image quality according to with and without
iterative metal artifact reduction (iMAR) algorithm using customized 3D printing phantom. Materials and Methods: The Hoffman
and Derenzo phantoms were designed. To protect the gamma ray transmission and express the metal portion, lead substance was
located to the surface. The SiPM based PET/CT was used for acquisition of PET images according to application with and without
iMAR algorithm. The quantitative methods were used by signal to noise ratio (SNR), coefficient of variation (COV), and contrast to
noise ratio (CNR). Results and Discussion: The results shows that the image quality applying iMAR algorithm was higher 1.15, 1.19,
and 1.11 times than image quality without iMAR algorithm for SNR, COV, and CNR. Conclusion: In conclusion, the iMAR algorithm
was useful for improvement of image quality by reducing the metal artifact lesion.
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Fig. 1. The This photo is PET scanner and dedicated PET phantom images using the 3D printing technology by adding
lead material with (a) Hoffman and (b) Derenzo phantom.
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Fig. 2. The images are region of interests (ROIs) for calculation with (a) COV using ROIx and (b) CNR using ROIs and ROIC,
respectively.
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Fig. 3. There are acquired Hoffman phantom images (a) without and (b) iIMAR algorithms, respectively.
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Fig. 4. TheThe COV of result graph was indicated according to with and without iMAR algorithm, respectively.
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Fig. 6. The SNR of result graph was indicated according to with and without iMAR algorithm, respectively.

Contrast to noise ratio (CNR)

0+

W/O iMAR iIMAR

Fig. 7. The CNR of result graph was indicated according to with and without iMAR algorithm, respectively.
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