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Study of the Compton scattering effect of soft tissue in PET imaging by
Monte Carlo method

Narges Araste', HosseinTavakoliAnbaran

Introduction:In PET imaging, one or both of two annihilation photons may change the direction before
reaching the detector due to Compton scattering interaction in body.

.Methods:This article, a Monte Carlo simulation study, examined the effect of soft tissue on this error.In this
work, the PET Biograph™ 6 scanner, a simple geometry of soft tissue -including a sphere of soft tissue in
center of PET ringwith various radii (from 0.5 to 30cm)- and two kinds of 511keV gamma source —point
source and spherical source - were simulated by Monte Carlo MCNPX code to investigate scattering effect
of soft tissue on PET imaging.

Results: Analysis of the results of the simulation showed that, the majority scattered photons fell within the
energy window without much loss of energy. Soft tissue around the point source at a distance of 8 to 12cm
from the source and soft tissue around the spherical source at a distance of 8cm from the center had the most
scattering effect in PET imaging. The scattering effect of soft tissue around the point source was more than
the spherical source.

Conclusion:The scattering effect of the adjacent organs is more than the non-adjacent organs.For high
thicknessof soft tissue (more than20cm of radius), the attenuation effect is as obvious as the scattering effect.
According to the results of this study, the patient's body thickness -in the abdominal region-could be a more

accurate alternative for the patient's weight for increasing the injected dose into obese patients.

Keywords:PET detector, Soft tissue, Compton scattering, Monte Carlo simulation

Citation: Araste N ,TavakoliAnbaran H.Study of the Compton scattering effect of soft tissue in PET imaging by
Monte Carlo method. J ShahidSadoughiUni Med Sci2019; 27(4): 1467-81.

'Kharazmi International Campus - ShahroodUniversity of Technology,Iran
’Department of Physics and Nuclear Engineering, Shahrood University of Technology, Iran
*Corresponding author: Tel:023-32392205(2658),email:tavakoli.anbaran @ gmail.com

Journal of ShahidSadoughi University of Medical Sciences Vol 27 INO 4 | July 2019


http://dx.doi.org/10.18502/ssu.v27i4.1356
https://jssu.ssu.ac.ir/article-1-4492-en.html
http://www.tcpdf.org

