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Abstract
Background & Aims: Spatial resolution is one of the important features of evaluating the function of
nuclear medicine imaging systems. The aim of this study was evaluating the capability of the spatial
resolution in images of nuclear medicine planar by calculating the modulation transfer function (MTF).
Materials & Methods: Nuclear medicine imaging of capillary tube with activity 1 mCi was performed
by planar method in different distances and different matrix sizes, in two different environments as
follows: without scattered radiation (under ideal condition); with scattered radiation (in real condition
by filling water phantom). Then the line spread function for each of them was obtained by drawing a
linear profile on the images and MTF and the error of sum of squares were calculated by using Gaussian
curve fitting and Fourier transform.
Results: The results of calculating MTF in the planar images showed that under ideal condition, as well
as in real condition, MTF is a function of the distance that exists between the source and the detector
and the matrix size. The error sum of squares in different imaging conditions, changed and it increased
by increasing the distance and matrix size. (0.84 to 61.29 in real conditions and from 0.10 to 57.02 in
ideal conditions).
Conclusion: The presence of scattered radiation had a significant effect on the spatial resolution of
imaging system. We can achieve more suitable spatial resolution by using larger matrix size and also
reducing the distance of source and the detector. Having accurate awareness about spatial resolution in
the imaging systems in different matrix sizes and different distances can be useful in nuclear medicine
imaging.

Keywords: Imaging, Nuclear medicine, Planar, Modulation transfer function, Spatial resolution
Address: Department of Nuclear Medicine and Cardiovascular Interventional Research Center, Rajaie
Cardiovascular Medical & Research Center, Iran University of Medical Sciences, Tehran, Iran

Tel: +989126385374

Email: hmarefat2005@yahoo.com

SOURCE: URMIA MED J 2018: 29(8): 602 ISSN: 1027-3727

! Associate Professor, Healthy Heart Research Center, Medical Physics Department, Guilan University of
Medical Sciences, Rasht, Iran

2 Associate Professor, Cardiovascular Interventional Research Center, Department of Nuclear Medicine, Rajaie
Cardiovascular Medical & Research Center, Iran University of Medical Sciences, Tehran, Iran (Corresponding
Author)

3 Associate Professor, Cardiologist, Healthy Heart Research Center, Guilan University of Medical Sciences,
Rasht, Iran

1y



